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1. Introduction

This document summarizes all the planning activities, which can help the operator to utilize the gain of Orthogonal Sub Channel (OSC) implementation and AMR double half rate (AMR DHR) feature.

From AMR point of view this feature can be called as AMR quarter rate feature, because two AMR HR connections can be allocated on the same TCH/H channel as Double Half Rate calls.

There are three features related to OSC in RG20:

· OSC Half Rate with SAIC MS (BSS21309)

· Circuit Switched Dynamic Abis Pool (BSS30385)

· required in case of legacy Abis to provide the ‘additional’ Abis capacity for the second OSC sub-channel (two AMR connections paired in DHR mode on the same TCH/H requires two 16kbps Abis sub-channels) – the detailed description of CSDAP can be found in x

· Packet Abis over IP/Eth (BSS21454) or Packet Abis over TDM BSS21440)

This material describes the dimensioning and planning of OSC Half Rate with SAIC MS (BSS21309).

OSC Half Rate with SAIC MS (BSS21309) is NSN proprietary feature which also motivated 3GPP to start VAMOS standardization activities.

1.1 Planning process
There are three separated steps in AMR DHR planning:

· Analysis of existing network

· Calculation of capacity gain which can be achieved by AMR DHR

· Utilization of capacity gain based on the proper business and planning strategy

1.1.1  Analysis

The following items should be investigated and analyzed before AMR DHR planning: 

· MS SAIC capability penetration (see chapter 5.2)
· FlexiEDGE TRX capability, feature setup and OSC starting mode analysis

· OSC coverage area estimation (link budget)

1.1.2  Capacity gain calculations

OSC Half Rate with SAIC MS (BSS21309) feature - or in other terminology - AMR DHR is a capacity enhancement feature, which increases hardware efficiency (TRX) and spectral efficiency (expressed in Erl/km2/MHz) due to increased TRX voice capacity (up to doubled in optimal radio conditions).

The improvement in efficiency and the gain of this feature can be expressed in carried traffic volume (Erlang) and TCH utilization, which figure can be taken into account in different business and planning strategies. 

1.1.3  Capacity gain utilization

There are three main strategy options how OSC Half Rate with SAIC MS can be utilized:

· Capacity enhancement by AMR DHR without TRX expansion 

OSC Half Rate with SAIC MS (BSS21309) feature or in other terminology AMR DHR is a capacity enhancement feature, which increases hardware efficiency (TRX) and spectral efficiency (expressed in Erl/km2/MHz) due to increased TRX voice capacity (up to doubled in optimal radio conditions).

· Capacity enhancement by AMR DHR for increased PS territory without TRX expansion (by reducing the CS RTSL usage). Better utilization of CS RTSLs can increase room for PS territory.

· Capacity enhancement by AMR DHR for reducing the number of used TRXs and frequency band (less power usage, refarming)

AMR DHR can be implemented if operator would like to save TRXs and/or frequency band.   

In parallel this feature may reduce CAPEX & OPEX by carrying more traffic per site.
2 OSC background
OSC is an RG20 feature where two mobiles are multiplexed together into a HR RTSL. OSC is controlled by the BSC where the mobile does not know that it is in OSC mode. Meaning that two streams of information will be send at the same time by the BTS (figure 1) differentiated by the Training Sequence Code (TSC). The UL signals received by the BTS (figure 2) are “separated” with MIMO (RX diversity is needed) and the interference (from other pair) is cancelled with STiRC (embedded in the OSC code).
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Figure 1&2: DL (figure 1) and UL (fig 2) paths 
The mobiles “thinks” that it is occupying a HR timeslot alone, but there is interference on this radio timeslot. To cancel the interference the MS needs to be SAIC capable (Single Antenna Interference Combining).

The picture bellow is showing two times two pairs (two HR RTSL). In green is one OSC pair and in yellow the second OSC pair. OSC 0 will be connected to the TCH on the ABIS and the OSC 1 will be connected via the CSDAP.
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Figure 3: Mapping of OSC sub-channel to RTSL

3 Assessment & feature requisits
In this chapter the assessment is discussed. This includes the prerequisites and site selection.
3.1 HW prerequisite
OSC Half Rate with SAIC MS (BSS21309) is S15 (RG20) application software with AMR feature activation. NetAct must be upgraded to OSS5.2 CD set3.

3.1.1  UltraSite

UltraSite OSC support will be available from RG25.

3.1.2  FlexiEDGE TRX capability

There are differences how the Epsilon and Odessa TRXs may react on OSC activation.

Different module description codes :

· Epsilon: EXxA

· Odessa: EXxB

3.1.2.1  Epsilon TRX

Epsilon TRX of FlexiEDGE BTS does not support the concurrent use of EGPRS and OSC within a Dual TRX unit. It means that if EGPRS is applied in one TRX of an Epsilon Dual TRX then OSC cannot be applied in the other TRX of the Dual TRX.

Selection between EGPRS and OSC is made when the first TRX of an Epsilon Dual TRX is started up. The new information element - TRX Starting Mode (in BTS_CONF_DATA) - has been introduced to instruct TRX to initialize itself in the right mode (both Epsilon and Odessa TRX uses this IE).

BSC sets OSC starting mode for a Flexi EDGE TRX only if:

· OSC has been enabled in the BTS and

· Dual TRX usage (dualTRXusage) parameter of the TRX is set to value “disabled” and

· neither of the two TRXs of the Dual TRX unit is an EGPRS TRX

TRXs are regarded as EGPRS TRX if:

· EGPRS enabled (EGENA) is set to value different than “disabled” and

· GPRS enabled TRX (GTRX) is set to value “Y”

· If the conditions for OSC starting mode are not met the BSC sets EGPRS starting mode for a Flexi EDGE TRX (BSC sets EGPRS starting mode for a Flexi EDGE TRX when either of the two TRXs in the Dual TRX is an EGPRS TRX)

OSC cannot be applied in Epsilon TRXs that the BSC has started in EGPRS mode.

If Baseband Hopping or Antenna Hopping is in use in a BTS and at least one TRX needs to be started in EGPRS mode, the BSC regards all the TRXs in the BTS object as EGPRS TRXs and starts them in EGPRS mode.

With the ZERO MML you can check the type after OSC license activation

3.1.2.2  Odessa TRX
The rules of TRX starting mode determination apply also to Odessa TRX. However, for Odessa TRX the starting mode set by BSC is critical only in the case of common BB/AH hopping with Epsilon TRX.

If neither BB hopping nor Antenna hopping is used in a BTS, the OSC can be applied in the Odessa TRX even though the BSC has started it in EGPRS mode

If all the TRXs in the BB/AH hopping group are of Odessa HW variant, OSC can be applied without any limitations even though the BSC has not started any of the TRXs in OSC mode

3.1.2.3 FlexiEDGE TRX capability, feature setup and OSC starting mode analysis

As it is written in ‎3.1.2, OSC starting mode setup must be analyzed to calculate BTS OSC penetration properly.

OSC capability of the cells is depending on two different items:

· TRX variant with EGPRS 

· BB and antenna hopping

3.1.2.3.1  TRX variants with EGPRS

	TRX type
	GTRX
	EGENA
	OSC

	Epsilon Dual TRX
	Yes
	Yes
	Not possible

	Epsilon Dual TRX
	Yes
	No
	Possible

	Epsilon Dual TRX
	No
	No
	Possible

	
	
	
	

	Odessa Dual TRX*
	Yes
	Yes
	Possible

	Odessa Dual TRX*
	Yes
	No
	Possible

	Odessa Dual TRX*
	No
	No
	Possible


Table 1. Availability of OSC if EGPRS is enabled

Odessa is behaving similar as the Epsilon, if BB or Antenna hopping is activated and it is in the same hopping group as Epsilon.

3.1.2.3.2  Antenna hopping

	TRX types in BTS
	GENA
	EGENA
	OSC in BTS

	Epsilon Dual TRXs only
	Yes
	Yes
	Not possible

	Mix of Epsilon and Odessa Dual TRXs
	Yes
	Yes
	Not possible

	Odessa Dual TRXs only
	Yes
	Yes
	Possible


Table 2. Table Availability of OSC if BB or Antenna hopping is used

3.1.3  Multiradio BTS

Multiradio OSC support will be available from RG25.

3.2 Feature prerequisite

The following features must be implemented for OSC half rate with SAIC MS feature usage:

· AMR HR is a prerequisite for Double Half Rate (target channels for DHR multiplexing are searched only among channels already allocated to AMR HR 
connections)

· Support for Single Antenna Interference Cancellation is a prerequisite for DHR (BSC must be able to recognize SAIC capable MS)

· AMR HR packing (DHR multiplexing is supplementary functionality in addition to the traditional AMR HR packing allowing for achieving higher capacity)

· CSDAP and Packet Abis1 (one of these features is required to provide additional Abis capacity needed for DHR mode)

· Rx Diversity is a prerequisite for Double Half Rate (without Rx Diversity UL Quality in DHR mode may be very poor)

· Soft Channel Capacity (this feature is not mandatory for DHR but it is recommended to enable the full TRX configuration with Double Half Rate)
· DL & UL DTX is recommended to use in order to reduce the DL & UL interference.
3.3 Feature interworking limitations

There some limitations in case of following features: 

· Baseband Frequency Hopping (DHR multiplexing cannot be applied in case BB hopping is in use in BTS comprising any non-OSC-capable TRX, all TRXs of the hopping group must be OSC configured if BB hopping is used).

· Antenna Hopping (DHR multiplexing cannot be applied in case Antenna Hopping is in use in BTS comprising any non-OSC-capable TRX, so all TRXs of the BTS must be OSC configured, if Antenna hopping feature is used).

· DFCA TRXs do not use OSC in RG20, the non-DFCA is a DFCA cell can use OSC in RG20

3.4 Features, which are not working together with OSC

The following features are not working together with OSC half rate with SAIC MS feature:

· Double Power TRX and Intelligent Downlink Diversity (DHR multiplexing is not performed in either DPTRXs or IDD TRXs)

· Enhanced Coverage by Frequency Hopping, Intelligent Underlay-Overlay, Handover Support for Coverage Enhancements (OSC is not supported in super reuse layers of a BTS)

· Extended Cell Range (OSC is not supported in TRXs of the extended or super extended coverage area)

· 4-way UL Diversity (DHR multiplexing is not performed in TRXs with 4UD feature in use)

· DHR multiplexing is not applied to Emergency Calls to avoid unnecessary risk

· DHR multiplexing is not applied to Dual Transfer Mode calls

· Wideband AMR (DHR multiplexing of WB-AMR FR connection is not supported)

3.5 Site selction

Choosing the right sites for the trial or mass rollout is crusial for customer satisfaction. OSC has the “most gain” in areas where the traffic is not moving much. This is because 2 MSs are multiplexed and staying longer on a BTS will increase the gains. Of course OSC works as well in all other situations, but than the gain / savings might not be maximized in relation to the static traffic situation.

Depending on the customer strategy different parameter sets can be used. More about this later in the document.

3.6 Measurement activation

Activating the following measurements will provide additional information for OSC

· MS capability (71) – for SAIC penetration (SAIC feature need to be activated!)

· FER (77) – for additional measurement if no drive tests / MOS measurements are performed

· CSDAP (121) – CSDAP counters

· OSC RXQuality (122) – OSC RXQuality and level distribution

4 Dimensioning

The dimensioning phase consists of the following steps
1) Radio & access dimensioning (Packet Abis is not discussed in this document)

2) BCSU dimensioning

4.1 OSC service area radious

OSC has a higher sensitivity than AMR HR due to the QPSK modulation. This means that the coverage area of the OSC calls possibly is smaller than the AMR-HR / FR (see figure 4). How much smaller is difficult to say, since it depends on many items, like actual size of the cell and if the cell is blocked or not (no room to demultiplex and the OSC call is “kicked out” of the cell with a inter cell HO. Via the Link Budget tool it is calculatable (sensitivity DL=-110.9; UL -99.3; 2dB backoff for QPSK)
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Figure 4: Coverage expectations with and without OSC

4.2 Radio & access dimensioning 

In the dimensioning phase the OSC traffic and CSDAP (assuming that Packet Abis is not going to be used) are going to be dimensioned. This phase is important for 2 reasons

· If the CSDAP (requires separate license) is not dimensioned properly some of the calls will not go into OSC 

Each OSC1 call requires a CSDAP 8kbps sub-timeslot on the Abis and if resources on CSDAP are not sufficient the OSC connection will not be made and an alarm (7741) will be raised and the failure due to CSDAP will get higher. More about the KPIs will be discussed later in this document

· The number of OSC licenses that need to be implemented. 

OSC is a TRX & capacity based feature, meaning that the feature is activated per TRX (price per TRX) and additional BSC capacity (100 OSC simultanious pairs) can be bought afterwards for all the TRXs where OSC is activated. If there are not enough licenses the counter DHR multiplexing failure due to other reasons (1267) will be increased.

As an example for the licensing.

you have a network with 10 BTSs with a 4+4+4 configuration and you would like to activate 5 BTSs (all TRXs in the BTS). The initial license would be for 5 times 12 TRXs. With this license 100 simultanious OSC pairs come. If this would not be enough after a certain time than an additional capacity (100 simultanious OSC pairs) could be bought and there 5 BTS would be able to carry 200 OSC pairs simultaniously.

For the CSDAP dimensioning NE has created a tool to calculate the required CSDAP resources. (https://sharenet-ims.inside.nokiasiemensnetworks.com/Open/419966741) The inputs for the tool are(see figure 5):

1. Number of TRXs for the site/BTS (3 sector site is assumed)

2. Number of BCCH/SDCCH RTSL per BTS

3. Number of dedicated PS resources (CDED)

4. Traffic load can be given either by percentage of traffic for the site – assuming equally distribution or by actual traffic Erlangs

The calculation for the traffic percentage is based in the following equasion

Where SAIC usage is the usage of radio resources by SAIC reporting capable MSs (not all MSs are reporting that they are SAIC capable). Dividing the SAIC usage by 2 is due to the fact that at the moment around 50% of all SAIC capable MSs is using OSC. This is due to the working of OSC and the network behaviour. More about this in the optimization section.


SAI

SAIC measurement needs to be activated to populate the counters.

When the OSC traffic share is calculated CSDAP can be calculated. To fill in the percentages in the tool the following rules can be folled

5. CS blocking permitted by the customer (default is 2% from ErlangB table)

[image: image5.emf]CSDAP Calculator v0.1.0

INPUTS

BTS HW Configuration cell1 cell2 cell 3

no of TRXs: 3 3 3

no of BCCH/SDCCH: 3 3 3

no of fixed PDCHs (CDED): 1 1 1

no of TCHs: 20 20 20

Traffic load cell1 cell2 cell 3 percentage

voice FR [Erl] 11,03 11,03 11,03 60 % mode: utilization

voice HR [Erl] 3,68 3,68 3,68 20 %

voice OSC [Erl] 3,68 3,68 3,68 20 %

CS blocking 2,00 % 2,00 % 2,00 %

OUTPUTS

PCM TSLs needed: 2

message:
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Figure 5: CSDAP calculator

(Calculating the OSC traffic & CSDAP should be done on BCF level for accurate prediction of the resources.

(Calculating the gains in terms of saving must be done on BCF level and not on BSC level. This is due the fact that savings on BCF level could be in terms of a few RTSL rather than whole TRXs and calculating it on BSC level will give wrong amount on TRXs that can be saved.

The calculated number of CSDAP timeslots should be than mapped into the existing E1/T1s. 

 The following rules apply

1. CSDAP must be created in consequitive PCM timeslots

2. CSDAP is shared by all TRXs hosted by a BCF

3. CSDAP is created per BCF and up to 4 CSDAP pools (1 or more consequitive 64kbps PCM timeslots) can be created and 1000 CSDAP s are possible per BSC

4. CSDAP does not need to be on the same E1 line where the OSC TRXs are located.

Below is an example on how an E1 could look like. In this case the CSDAP consists of one pool and contains 4 timeslots (“PCM TSLs needed” field in the CSDAP calculator).

(If the required amount does not fit into one E1 line, you could concider Packet Abis over TDM/Eth (separate feature where CSDAP does not needs to be created) or compressing the E1 in oder to create room for the CSDAP. 

[image: image6.emf]


Table 3: E1 example forCSDAP allocation
Please consult a access transmission engineer or a BSC engineer for the implementation

(Recommended is to use 32kbps TCH Abis signaling links with OSC.

(CSDAP needs to have an id (CID). A numbering scheme could be to give them the same number as the BCF number, which is unique in the BSC. It makes identification of the CSDAP (alarm for instance) easier to relate to a site (BCF). If the CSDAP is more than one, than this is not working, since each CSDAP pool needs to have an unique number.

4.3 Number of OSC licenses

For activating OSC a license is needed. An OSC license is BSC based and can have 1000 simultanious OSC calls.
There are several ways in calculating the OSC licenses amount.

1) Via the CSDAP – this method assumes that the CSDAPs created will be fully occupied in BH. This method is the savest to ensure that all potentiall OSC traffic (calculated via the dimensioning) will be served. This method is optimistic, since the reality is that not all BTSs in the BSC will have simultanious BH / busy minute. Best is to use a multiplication factor that estimates the number of simultanious OSC calls. This could be e.g. 70% for office BSC or 50% for residantial area’s.
Each CSDAP timeslot can have 8 OSC pairs. 
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example : 

11 BTSs having a combined amount of CSDAPs of 56. The number of licenses needed are 

[image: image8.png]



2) Via the OSC traffic – In the dimensioning phase the number of OSC Erllangs are calculated on BTS level. By summing the Erlangs on BSC level the number of licenses can be calculated when you know that 1 capacity OSC license can have 100 simultanious Erlangs. Again this method is optimistic, since it assumes that the OSC traffic will all be at the same time. However this method is less optimistic that the CSDAP method mentioned above. Best is to use a multiplication factor that estimates the number of simultanious OSC calls. This could be e.g. 70% for office BSC or 50% for residantial area’s.
3) Install 1 licence (is installed with the activation of OSC) and verify during pilot / follow up –  this method is the most reliable (most realistic) since it following the actual growth of the OSC traffic in the BSC rather than calculating what it could be. 
The counter 1267 (DHR_MPLX_FAIL_DUE_OTHER) is triggered when there are abnormal OSC HO failures, but also when the licenses are not enough. If this figures starts to rise then it indicates that licenses are overbooked.
The mothod used for estimation is something that should be discussed with the account team to verify the purpose for OSC and the possibilities for purchasing more licenses. e.g. an operator might be satisfied with 100 Erlang of OSC traffic and will allow the counter to increase without any action.


4.4 BCSU dimensioning

When OSC is to be implemented the BCSU capacity should be reviewed. A BCSU can carry 500 TRX (FR). When OSC is activated it will take 3 BCSU resources. Which means that per BCSU only a maximum of 166 OSC TRXs can be attached. In reality there will be a mixure of FR, HR, and OSC TRX.

Each BCSU independendly send the measurement reports to the central processor for the decission for OSC each per DHR candidate listing interval. Where after the central processor ranks all the MSs in the BTS and the best candidates are searched. Meaning that more BCSUs per BTS, more candidates will be reported for OSC and more OSC traffic. 

5 Planning 

5.1 Parameter Planning

When the dimensioning has been completed the actual planning of the parameters should be done as well as the TSC checking. For OSC a number of parameters have been added to the parameter list.

The OSC parameters can be grouped into a few groups

1. General parameters – this group contains the parameters not directly involved with the multiplexing or demultiplexing of OSC

2. OSC multiplexing parameters – this group is taking care of the multiplexing attempts and operating window

3. OSC demultiplexing parameters – this group controls the demultiplexing of the calls

5.2 TSC planning

The BSC uses for identifying the two OSC pairs with a different TSC. TSCs have been paired (hard coded in the SW).
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Tabel 5 : TSC pairs

The figure above shows the pair TSC used. in each HR timeslot both TSCs will be used (TSC for OSC0 and TSC for OSC1). The TSC in the BTS is the TSC that will be used in OSC0. e.g. if the BCC / TSC combination is 4 than the OSC-0 will use TSC 4 and TSC-1will use TSC 3. 

In some occasions it can be that the OSC-1 TSC will collide with an adjacent TSC and might cause problems, especially if there is a tight frequency reuse. In this kind fo cases it is wise to verify if this is not giving any (ineterference) problems.

(Big sites (more than 7 TRXs) can carry substencial OSC traffic and it is a good practice to verify the TSCs regardless the frequency reuse.

If quality degradation detected, then TSC re-planning should be considered:

· Interference relations between neighboring cells

· Probability of paired TSC utilization dependent on OSC penetration

· Fact that QPSK interference is more harmful for GMSK than GMSK interference

· There is significant performance deterioration of OSC DL transmission due to TSC collision between OSC paired users and external interferer


Figure 8: TSC verification 
5.3 General parameters

The following parameters are only visible, but not changeable

5.3.1  TRX OSC capability

This parameter indicates whether TRX supports OSC feature.  This is read-only parameter. Its value is set by the system. 

0 - TRX is not OSC capable

1 - TRX is OSC capable

2 - TRX OSC capability is temporarily lost

3 - TRX is capable of OSC without EGPRS

4 - TRX OSC capability without EGPRS is temporarily lost

5.3.2  TRX starting mode 

This parameter indicates the mode (EGPRS or OSC) in which the BSC has started the Flexi EDGE TRX. It is used with Flexi EDGE BTS only. This is read-only parameter. Its value is set by the BSC. 

Rule:
0 - EGPRS starting mode, in this mode 1st generation Flexi EDGE TRX does not support OSC;

1 - OSC starting mode, in this mode 1st generation Flexi EDGE TRX does not support EGPRS
5.4 Multiplexing parameters

5.4.1  Limit for Triggering OSC DHR Multiplexing (DHRLIM)

DHR multiplexing mode is triggered based on the load criterion. 

Load criterion is checked upon receiving a report from HO&PC algorithm with updated values of Rx Quality, Rx Level and power reduction (interval is defined with UTPFIL parameter: DHR CANDIDATE LISTING INTERVAL).

If the percentage of free FR TCHs decreases below Limit for Triggering OSC DHR Multiplexing, the BTS enters DHR multiplexing mode -> searching for the best pair to be multiplexed into DHR mode (only one pair is multiplexed at a time)

DHR multiplexing is realized by handing over AMR HR/FR connection to the target channel with ongoing AMR HR call having sufficient quality and UL Rx Level. 

The algorithm searches for the best pair of calls to be multiplexed to ensure optimal quality in DHR mode

· The best target channel is searched for the 1st  candidate, only TCH/H allocated to SAIC MS for AMR call may be regarded as a target channel for DHR multiplexing

· The best connection to be handed over to target channel is searched for the 2nd candidate, both half rate and full rate AMR SAIC connections may be regarded as candidates to be handed over to previously determined target channel
· To enable the parameter this parameter must be other than zero (setting the value requires locking of the BTS)
· multiplexing pa
Setting of Limit for Triggering OSC DHR Multiplexing must be aligned with setting of lower load limit for AMR HR packing:

Limit for Triggering OSC DHR Multiplexing ≤ (A)FRL or (A)HRL 

Object

: BTS

Range

: 0 to 100%

Default
: 0

MML

: EQM, EQO

5.4.2  IHRF

The 2nd candidate must fulfill the IHRF threshold to be considered as candidate for OSC.
5.4.3  OSC Multiplexing UL RXlevel threshold (OMLT)

This parameter determines the UL Rx Level criterion for searching DHR multiplexing candidates (both 1st and 2nd candidate must fulfill this criterion).

Only calls with UL Rx level greater than or equal to this threshold (and lower than -47dBm), can be regarded as DHR multiplexing candidates.

Object 
: HOC

Range 
: -100 to -47dBm

Default 
: -85dBm

MML

: EHO

5.4.4  OSC DHR Multiplexing RXQual threshold (ODMQT)

This parameter determines the UL and DL Rx Quality criterion for searching the 1st DHR multiplexing candidate (target channel).

Only AMR HR calls with UL and DL Rx quality lower than or equal to this threshold, can be regarded as the 1st DHR multiplexing candidate (target channel).

[image: image10.png]RXQUAL

0
Multiplexing too low RxLev
uLpor) L
Rx Quality
Threshold I
too low RxLev |
& | too poor RxQual
too poor RxQual |
I RXLEV
7 l
0 Multiplexing UL Rx Level 63

Threshold




Figure 6: Multiplexing threshold

Object 
: HOC

Range 
: 0 to 7

Default 
: 0

MML

: EHO

5.4.5  OSC Multiplexing UL RX Level Window (OMLW)

This parameter determines the UL Rx Level Difference criterion for searching the 2nd DHR multiplexing candidate (connection to be handed over to the target channel).

Only AMR FR/HR connections having UL RxLev within the window defined based on this parameter and UL RxLev of the 1st candidate may be regarded as 2nd DHR multiplexing candidates.

[image: image11.png]UL RxLevqg




Figure 7: Multiplexing window difference 

Object 
: HOC

Range 
: 0 to 20 dB

Default 
: 10 dB

MML

: EHO

5.5 Demultiplexing parameters

5.5.1  OSC Demultiplexing UL RXLevel Margin (ODMRG)

This parameter determines the UL Rx Level Difference criterion for DHR demultiplexing HO. If difference between UL Rx Levels of DHR paired connections exceeds the value of this parameter, the connection with higher RxLev is handed over to non-DHR mode

( This parameter should always be set to higher values than OSC Multiplexing UL Rx Level Window

5.5.2  OSC DHR Demultiplexing RXQuality Threshold (ODDQT)

This parameter determines the UL and DL Rx Quality thresholds for DHR demultiplexing HO.

If UL or DL Rx quality of DHR connection reaches or exceeds this threshold, demultiplexing HO to non-DHR mode is attempted (DHR demultiplexing HO may be prevented if AMR Unpacking Optimization feature is enabled and RxQual or RxLev degrades too much).

( Setting of this parameter must be consistent with setting of OSC Multiplexing  Rx Quality Threshold.

Object 
: HOC

Range 
: 0 to 7

Default 
: 3

MML

: EHO

5.5.3  Threshold DL RXQual DHR (TDRQD)

This parameter determines DL Rx Quality threshold for inter-cell HO for DHR connections. If DL RxQual reaches or exceeds this threshold, DHR connection is handed over to a new cell to non-DHR mode (AMR HR or FR).

Even thought that the default is 3 in the pilot the value of 5 was used, without degradation (Quality handover threshold in pilot = 4).

(  This parameter should always be set to higher value than OSC Demultiplexing  Rx Quality Threshold

Object 
: HOC

Range 
: 0 to 7

Default 
: 4

MML

: EHO

5.5.4  Threshold UL RXQual DHR (TURQD)

This parameter determines UL Rx Quality threshold for inter-cell HO for DHR connections. If UL RxQual reaches or exceeds this threshold, DHR connection is handed over to a new cell to non-DHR mode (AMR HR or FR).

In the pilot the value of 6 was used (AMR Quality handover threshold in pilot = 4).

(  This parameter should always be set to higher value than OSC Demultiplexing  Rx Quality Threshold

Object 
: HOC

Range 
: 0 to 7

Default 
: 4

MML

: EHO

5.6 Power control

5.6.1  PC lower Threshold DL RXQual DHR (LDDHR)

This parameter determines DL Rx Quality threshold for BTS power increase for DHR connections.

(  Setting of this parameter should be consistent with setting of OSC Demultiplexing  Rx Quality Threshold, Threshold DL RxQual DHR and PC Upper Threshold DL RxQual DHR.

(It is recommended to set this parameter to value lower than OSC Demultiplexing  Rx Quality Threshold to trigger power control action before attempting the demultiplexing HO.

Object 
: POC

Range 
: 0 to 7

Default 
: 3

MML

: EUO

5.6.2  PC lower Threshold UL RXQual DHR (LUDHR)

This parameter determines UL Rx Quality threshold for BTS power increase for DHR connections.

(  Setting of this parameter should be consistent with setting of OSC Demultiplexing  Rx Quality Threshold, Threshold DL RxQual DHR and PC Upper Threshold UL RxQual DHR.

(It is recommended to set this parameter to value lower than OSC Demultiplexing  Rx Quality Threshold to trigger power control action before attempting the demultiplexing HO.

Object 
: POC

Range 
: 0 to 7

Default 
: 3

MML
: EUO

5.6.3  PC Upper Threshold DL RXQual DHR (UDDHR)

This parameter determines DL Rx Quality threshold for BTS power decrease for DHR connections

(   Setting of this parameter should be consistent with setting of OSC Demultiplexing  Rx Quality Threshold, Threshold DL RxQual DHR and PC Lower Threshold DL RxQual DHR

Object 
: POC

Range 
: 0 to 7

Default 
: 0

MML

: EUO

5.6.4  PC Upper Threshold UL RXQual DHR (UUDHR)

This parameter determines UL Rx Quality threshold for BTS power decrease for DHR connections

(   Setting of this parameter should be consistent with setting of OSC Demultiplexing  Rx Quality Threshold, Threshold DL RxQual DHR and PC Lower Threshold UL RxQual DHR
Object 
: POC

Range 
: 0 to 7

Default 
: 0

MML
: EUO

5.7 UTPFIL Parameters

This group should not / cannot be changed

5.7.1  UL RX change

This parameter determines the maximum allowed difference between UL RxLev Change Rates of DHR multiplexing candidates. BSC rejects DHR multiplexing if UL RxLev Change Rates difference is greater than the value of this parameter.

Rule: the lower the value of this parameter the more stringent criterion for DHR multiplexing and lower OSC usage. Setting this parameter to higher values may result in higher number of DHR multiplexing HO but may also lead to increase of the DHR demultiplexing HO due to UL RxLev Unbalance.

5.7.2  AMR FR DHR MUX

This parameter allows for preventing AMR FR-to-DHR multiplexing HO. Direct switching from AMR FR to DHR mode may result in “too high” degradation of user perceived quality. Disabling this type of transition allow avoiding this potential degradation. On the other hand, preventing AMR FR-to-DHR multiplexing HO limits the list of multiplexing candidates what may result in lower DHR utilization.

5.7.3  UL RX Level Dif

This parameter allows for adjusting the algorithm for MS Power Optimization in DHR Multiplexing HO – it determines how much initial UL Rx Level of the 2nd DHR multiplexing candidate may differ from UL RxLev of the 1st DHR multiplexing candidate.

5.7.4  OSC Modulation loss

This parameter allows for adjusting the algorithm for BTS Power Optimization in DHR Multiplexing HO – it allows to tune the value of extra power increase applied in DL during DHR multiplexing HO to compensate the loss resulting from DHR multiplexing.

5.7.5  Fast AVE of DHR UL

This parameter determines whether fast averaging is used in UL power control and handover evaluation of DHR connections.

Since DHR multiplexing may result in significant changes of Rx quality it is recommended to enable fast averaging for DHR connections.

5.7.6  DHR candidate listing interval

This parameter defines the interval of sending of the report from HO&PC algorithm with updated values of Rx Quality,  Rx Level and power reduction. This determines the frequency of DHR multiplexing procedure.  

5.7.7  CSDAP penalty count

Amount of multiplexing attempts when CSDAP allocation is avoided after unsuccessful CSDAP allocation – the pairs with the 1st candidate having already been assigned CSDAP resource (OSC-1 sub-channel) are preferred.

In the initial implementation is good to implement the default parameters or with the pilot and verify for a few days / one week the performance. 

5.8 Pilot parameters 

In the pilot the following parameters have been used in the intial roll-out of OSC. These values are concervative but not too concervative. They provide anyhow a good impression on the capabilities.
	parameter name
	value

	DHRLIM
	10

	OMLT
	-85 dBm

	ODMQT
	1

	OMLW
	10 dB

	ODMRG
	14 dB

	ODDQT
	5

	TDRQD
	6

	TURQD
	6

	LDDHR
	3

	LUHDR
	3

	UDDHR
	1

	UUDHR
	1



tabel 4: recommended initial parameter for trial
In this way you can get a good idea on how OSC is performing in the network and which parameters should be changed. The performance of OSC is not that easy to be predicted due to many factors.

In the next chapter for each the parameters is going to be discussed on the effect on the OSC performance. 

Since the optimization is based per BTS (most likely) and there are going to be a few rounds of optimization it is good to create an Excel (like bellow) and list all the BTSs and the corresponding parameters.


[image: image12.emf]Microsoft Office  Excel 97-2003 Worksheet


Note that the number of BCSUs and the TSC are also mentioned. This will be potentially be changed. More in the optimziation part.

6 Trialing and Optimization

After the activation of OSC in the base line period KPIs should be reviewed in order to see which parameters need to be set and to which value. Optimization should be done on BTS level and choosing the right value for the right BTS is quite important. Which parameters to tune and to what extend is depending on the “strategy chosen” for the BTS type. e.g. if the strategy is to reduce the blocking, you should keep on changing parameters until the blocking disappears. One hint, OSC will not always reduce the blocking, for this the 2G underlaying network should be good.

(2G neighbor optimization could help in some of the cases to increase the OSC gain. This is due to the fact that some MSs will not go immidiatly into OSC as soon as they arrive in the cell in active mode. This process will take some time (n times the DHR candidate listing interval and MS environment (the better the faster it will go into OSC)) and keeping the MSs as long as possible in the cell will increase the probability that the MS will go into OSC.

6.1 Multiplexing attemps

The number of multiplexing attemps is of crucial importance for the creation of OSC pairs. Multiplexing attempts itself is a result of the load threshold being passed and the number of BCSUs attached to the BTS.

As a rule of thumb in the BH the number of attempts should be equal (or close to) the formula bellow.
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graph 1: multiplexing attempts

In this case the BH number of attempts was quite high (increased from 4 to 5 BCSUs)

maximum with 4 BCSUs 2688 attempts (5 sec interval, 2880 max att.) the percentage share of DHR multiplexing attempts is 93%. Meaning that the DHRLIM is set correctly (is 10) and increasing the value will not help that much anymore for increasing the number of attempts. With 5 BCSUs the max is 3337 which is again 93%. Decreasing the candidate interval from 5 to 3 sec increased the attempts to 5500 (max would be 6000 ([image: image15.png]25EE

*5



) is 92%. In this case increasing the number of BCSUs has resulted in about 500 more attempts per hour and this lead into doubling the OSC traffic (from 3 to 6 Erlang (trf_472)). 

If the multiplexing failure (the multiplexing failure rate is not really a failure rate and should be considered more as suitable candidates to be found) rate is below 70% than more attempts should be tried to be achieved (“not trying enough”). The aim should be about 80-90%

6.1.1  OSC pairing

Of course for the OSC calls to start the OSC pairing should be successful. There are two ways to look for it

1) Via the counters c4237+4238 – this method will give you the number of successful HOs and divided by the total attempts it will give you the percentage of successful attempts. This will then include the whole process including CSDAP activation and HO (see picture bellow)
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graph 2: successful OSC multiplexing HOs
2) Via the KPI multiplexing failures  (1 – hfr_1000) – this KPI consists of all the multiplexing failures divided by the total attmpts. This will give the percentage over the no candidate found (c1264, hfr_1001), CSDAP failure (c1266, hfr_1002) and other reasons (c1267, hfr_1003), meaning the process until the HO command. 
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graph 4: total DHR multiplexing failure
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Figure 9: counter update process
(At the moment the failure rate is not representing the failure rate as such, but rather the suitable candidates percentage out of all calls in a measurement period.

Unless there are CSDAP failures / problems the majority 95%+ of all “failures” will be from no suitable pair. At this moment there is no indication from the counters why the pairs were not made from counter point of view so best estimate guessing is in place here.

The parameters that affect the pairing are

1) DHRLIM ((A)FRL/(A)FRU)

2) OMLW – UL window difference

3) OMLT – OSC multiplexing UL level threshold

4) ODMQT / IHRF – OSC multiplexing quality threshold

6.1.2  DHRLIM (FRL/FRU)

This parameter is defining the number of free resources that should available before starting the multiplexing. The DHRLIM should be smaller or equal to (A)FRL or (A)HRL. Increasing the value will start to multiplex earlier. In the picture bellow the value of DHRLIM (and FRL) have been changed from 10 to 50 (FRU=20 to 70). There is an increase from just below 1000 to around 2300. During the pilot not all sites were giving the same increase of multiplexing attempts.
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Graph 5: DHR multiplexing attempts with DHRLIM

HR traffic increased from 68% to 85% (in BH)

(Increasing the DHRLIM will include more MSs which are potentially are near the outer band of the multiplexing pairing process parameters and this could increase the OSC bad samples (5,6,7)

Other KPIs that can change 

a) Traffic increase (total traffic, HR traffic, OSC traffic

b) PS related KPIs (territory size, nr of TBF/RTSL, throughput, territory upgrade rejections)

c) HO amount increase (Intra cell HO)

6.1.3  OMLW

With OMLW the UL window difference is modified. In the bellow picture the scheme is shown.

[image: image20.png]UL RxLevqg




Figure 10: OMLW window difference
As an example the window is set to 10 (default value and good value to start with) and the 1st candidate has an UL RXLevel of -65dBm. The 2nd candidate is the searched from all mobiles which are in the range of

RXLev1st – window = -65dBm – 10 = -75dBm

RXLev1st + window = -65dBm + 10 + Max power reduction = -55dBm

Where Max power reduction is 
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Meaning that the 2nd candidate will be searched from -55dBm (no power reduction) until -75dBm.

(to estimate the effect check the avg MS power, avg UL RXLevel, and the RXLevel / RXQuality distribution. 

In the example the MS power is around 27.5dBm and the majority of the samples are between -70 and -89dBm (window of 20dBm) and avg UL RXlevel is -83dBm
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Graph 6: MS average power & table 6 : RXquality / RXLevel distribution
Making the window bigger will increase the search field and include more pairs. on the 28th the value has been changed from 10 to 12 and the number of successful multiplexing HO increased from around 350 to about 600 (weekend just after the change). 
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Graph 7: OSC multiplexing attempts with OMLW

It is possible that changing the parameter will not have an impact on the successful HOs. This is depending on 

a) The distribution of the MSs over the RXLevel scale. If the majority of the mobiles are within 10dB (RXQuality should be taken into concideration as well, RXLevel/RXquality distribution could be used here) then changing the parameter will not have a big effect

b) The MS power is saturated. Saturated MS power (29dBm+) will “remove” the power reduction from the equasion and make the search window smaller. In this case bigger changes need to be made (e.g. 14 or 16dB)

6.1.4  OMLT

OMLT defines the maximum UL threshold for the MS to go into OSC. The de default value is -85dBm (and is usually a good value to start with).

In the bellow figure the OMLT has been changed from -85dBm to -95dBm and there were about 500 more OSC pairs found per hour. Change was made on 28th.
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Graph 8: Successful OSC multiplexing with OMLT

Again looking at the average RXLevel and distribution could help in finding the right value for the parameter. For this site the average is -90dBm. OSC traffic increased from 3 to 5 Erlang.
The imbalance should be checked to verify if this is might be a bottleneck. UL coverage are limiting a factor for OSC. 
6.1.5  ODMQT

OMDQT controls the quality for the OSC calls to be multiplexed together with the IHRF (Intra HO threshold RXQuality AMR FR). Default value is 1 and is good value to start with. ODMQT should be at least same or smaller value than the IHRF. 
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Figure 10: 2nd candidate searching process
During the pilot the changes from 1 to 2 did not increase the successful OSC pair in the selected sites by very much. This is due to the case that 90% or more of all the traffic is within the quality 0 and 1 (see example bellow). 
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Table 7: UL RXQuality distribution

To estimate the effect you could check the RXQuality distribution and check the potential more traffic that could be used for OSC.

6.2 OSC traffic

After the multiplexing (making the handover) to the right RTSL the OSC pairs 

The traffic that can be carried is depending on many things

a) SIAC penetration

b) AMR-HR usage

c) Environment where the SAIC MSs are

d) Parameterization

e) Hardware (in RG20 only FlexBTS is supported, in RG25 MRBTS and Ultra site)

During the pilot has been seen that different sites are giving different OSC traffic figures. But generally OSC traffic has the boundaries of -95dBm and RXQuality 5.

Looking at the OSC traffic alone is potentially not telling too much on itself, since you don’t know if this you are achieving the maximum possible. A few possibilities to look at the traffic are:

1) In relation to the total traffic. In this you divide the OSC traffic Erlangs by the total traffic Erlangs. This way will still not tell you if you achieved the maximum
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During pilot OSC percentages of 24% were reached (total traffic between 85 and 100 Erlang.

.

2) In relation to SAIC traffic (normalized OSC traffic). In this you divide the OSC Erlang traffic by the SAIC Erlang traffic
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Normalized traffic will tell you how much out of all SAIC phones you have put in OSC. Good values could go up to 50% (during pilot best achieved was 48%)

The following picture represents a printout of ZERO where you can see which RTSL are carrying OSC traffic
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RTSL 0 & 1
: FR only

RTSL 2

: 2 HR calls

RTSL 3

: 2 OSC pairs

RTSL 4

: OSC1 (call is still using CSDAP resources & OSC0 is not connected anymore) & HR

RTSL 5

: idle
RTSL 6

: 1 HR call

RTSL 7

: 2 OSC pairs

6.3 Demultiplexing

The „most“ important aspect of OSC is next to getting it to OSC is keeping it in OSC. Going from OSC to HR/FR is called demultiplexing and is happening when

a) One of the calls has ended

b) The demultiplexing threshold have been passed

c) The handover thresholds have been passed

d) One of the calls dropped

This chapter will focus mainly on point b (demultiplexing thresholds have been passed).

For demultiplexing there are a few parameters:

1) OSC Demultiplexing UL RXLevel Margin (ODMRG)

2) OSC DHR Demultiplexing RXQuality Threshold (ODDQT)

3) Threshold DL RXQual DHR (TDRQD)

4) Threshold UL RXQual DHR (TURQD)

5) Absolute Ul RXLevel which comes when the improved AMR unpacking feature is implemented

6.3.1  ODMRG

With ODMRG the demultiplexing level difference is changed. Meaning how “far” are we letting the mobiles drift before disconnecting them. The default value is 14dB. This parameter should be especially looked at if the quality is good and the demultiplexing reason is more than 30% due to window difference.

One point to keep in mind is there should be some window between (e.g. atleast 4dB)  the multiplexing and demultiplexing window to avoid ping-ponging.
6.3.2  ODDQT

This is the demultiplexing based on quality. Default value is 3. In the pilot it has been set to 5 without any problems. A good strategy could be to have it either on

1) HO threshold – 1

2) Same as HO threshold (customer specific, value usually RXQuality 4 or 5)
And check the quality degradation for OSC calls.
Even thought that the default is 3 in the pilot the value of 5 was used, without degradation. (IHRH used in pilot = 4)

6.3.3  TDRQT

Inter cell HO for DL has been set to 6 and was not providing problems. Default value is 4.

6.3.4  TURQT

Inter cell HO for UL has been set to 6 and was not providing problems. Default value is 4.

(Since the OSC has it’s own algorithem for the HO, the AMR unpacking threshold will not affect the OSC. A good practice is to have them about the same (since OSC is more sensitive). But demultiplexing on RXQuality = 5 has been giving good results as well.
(If there is high blocking than the possibility that the OSC will be handed over to another cell is bigger than it will be demultiplexed. At the moment (RG20) there is no counter that counting the handovers made from OSC. 
6.4 KPIs to follow 

This chapter looks at the KPIs that could be followed during the pilot or rollout but also for follow-up.

6.5 KPI changes and observations during pilots
During pilot the most significant changes in KPIs are

· Drop Call Rate improved at cluster level (0.85% pre-OSC vs. 0.63% post OSC) thanks to beneficial impact additional capacity enabled by OSC is providing in a highly loaded scenario 

· Real GPRS/EDGE average throughput improvement up to 25% in the cell showing best results. 

· Success of maximum timeslots allocation (4) was higher than 90% v/s 60% with no OSC in high traffic PS cells (>90% vs. 70%, at cluster level). Potentially, this may allow an effective GPRS/EDGE throughput improvement up to 35% from maximum resource allocation for data/download applications. 

· Practical same MOS after OSC activation (3.15 MOS pre-OSC vs. 3.07 MOS post OSC). 

· In the best cell, it was also possible to carry up to 16% additional traffic while maintaining same network quality. 

· Removed completely blocking in certain congested cells (< 20% blocking) while in others was significantly reduced. 

· Spectrum efficiency of up to 16% for a 6.2 MHz constraint scenario, showing feature potential in that sense. 

· Up to 50% of normalized OSC traffic was carried in the best cell.

Average carried traffic in 1st OSC cluster (20 cells with 121 TRXs in India) was 950 Erl during busy hour. OSC traffic share was about 10% of this while SAIC mobile penetration was about 40%. In most active OSC cells the OSC traffic share of total traffic was over 25%. On most active OSC cells where offered traffic was not limiting the cell’s carried traffic OSC increased carried traffic up to 16%. Even with increased traffic in the cluster the DCR improved slightly. The quality remained at the same level.

Parameter optimization was performed on the cell level to increase OSC gain from the initial values (OSC vs OSC aggressive in the plots). Even with aggressive parameterization the network quality remained on acceptable level.  
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Figure 11: 10 most active OSC cells in cluster 1 blocking vs. traffic
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    Figure 12: 10 most active OSC cells in cluster 1 DCR vs. traffic

6.5.1  General KPIs

· SAIC Traffic share (1 hour meas time)

· dlq_2a/ Bad DL cumulative quality ratio % in classes 5,6,7

· dlq_1000/ Bad DL cumulative quality ratio for OSC % in classes 5,6,7

· ulq_2a/ Bad UL cumulative quality % in class 5,6,7

· ulq_1000/ Bad UL cumulative quality ratio for OSC % in classes 5,6,7

· DL RX-LEVEL distribution

· UL RX-LEVEL distribution

· dis_1/MS-BS Average Distance (M)

· pwr_1/MS Average power (dbm)

· trf_2d/ Average call length (sec)

6.5.2  Accessability

· blck_8i/ TCH call blocking

· blck_5b/ SDCCH blocking on, before FCS

6.5.3  Retainability

· dcr_8i/ TCH drop call ratio, after TCH assignment, without RE

6.5.4  Traffic KPIs

· trf_202/ Average CS Traffic (Erl)

· trf_122a/ TCH traffic share of HR AMR calls

· trf_197/ TCH capacity usage by CS traffic (%)

· trf_81/TCH free margin

· trf_473/ DHR Usage

· trf_472/ Average DHR traffic

· Peak Busy DHR TCH

6.5.5  Handover KPIs

· ho_24/ Intra-cell HO attempts

· Intra cell HO per traffic

· hsr_9a/ Intra-cell TCH-TCH HO success ratio

· hsr_23a/ Packing success ratio

· hsr_24a/ Unpacking success ratio

· c4142 HO ATT FOR AMR TO HR

· c4143 HO ATT FOR AMR TO FR

· hfr_1001/ DHR Multiplexing Failure Rate due to Lack of Suitable Pair

· hfr_1002/ DHR Multiplexing Failure Rate due to CSDAP

· hfr_1003/ DHR Multiplexing Failure Rate due to Other Reasons

· ho_1000/ AMR HR-to-DHR HO Rate

· hsr_1000/ AMR HR-to-DHR HO Success Rate

· ho_1001/ AMR FR-to-DHR HO Rate

· hsr_1001/ AMR FR-to-DHR HO Success Rate

· DHR demultiplexing attempts

· Successful OSC demultiplexing HOs

· hsr_1005/ DHR Demultiplexing HO Success Rate

· c1263 DHR MULTIPLEXING ATTEMPTS

· Successful OSC multiplexing HOs

· hfr_1000/ Total DHR Multiplexing Failure Rate

· c4240 HO ATTEMPT FROM DHR DUE TO RX QUALITY

· hsr_1002/ RxQual DHR Demultiplexing HO Success Rate

· ho_1002/ RxQual DHR Demultiplexing HO share

· c4241 HO ATTEMPT FROM DHR DUE TO UL RX LEVEL DIFFERENCE

· hsr_1003/ UL RxLev Difference DHR Demultiplexing HO Success Rate

· ho_1003/ UL RxLev Difference DHR Demultiplexing HO share

· c4251 HO ATTEMPT FROM DHR DUE TO RX LEVEL

· hsr_1004/ RxLev DHR Demultiplexing HO Success Rate

· ho_1004/ RxLev DHR Demultiplexing HO share

· ho_11/ Outgoing inter-cell HO attempts

· ho_13h/ HO attempts, outgoing and intracell

· ho_65/ Total HO success ratio, ISHO excluded

· hsr_28/ Total HO Success Rate, ISHO included

· hsr_6a/ BSC controlled outgoing TCH-TCH  HO success ratio

6.5.6  PS services

· ava_44/ Average available area level PS territory size for nTRXs

· blck_30/ Territory upgrade rejection due to CSW

· c001181  GPRS territory downgrade requests

· tbf_38d/ Average number of DL TBFs per timeslot

· blck_33b/ Downlink multislot soft blocking (with HMC)

· msl_12d/ Average number of allocated TSL, DL

· llc_3a/ LLC throughput

· trf_233c/ UL GPRS RLC throughput

· trf_235b/ DL GPRS RLC throughput

· trf_236/ DL EGPRS RLC throughput

· trf_234/ UL EGPRS RLC throughput

· trf_212c/ Uplink GPRS RLC payload

· trf_213c/ Downlink GPRS RLC payload

· trf_214a/ EGPRS UL payload data

· trf_215a/ EGPRS DL payload data

6.5.7  CSDAP
· hfr_1004/ CSDAP Allocation Failure Rate

· CSDAP Size

· Average CSDAP 8kbit/s subTSL Usage

· Peak CSDAP 8kbit/s subTSL Usage

· Peak CSDAP Utilization

6.6 Other things to look at if strategy is not achieved

When the OSC parameters did not gave you the wanted results you can always check the following

6.6.1  Number of seconds in OSC

In each network the mobiles are (usually) moving around and causing handovers to happen. For OSC the handovers are lowering the time spend on OSC. In cases where all parameters have been tuned but the result aimed for is not reached you could look at the seconds spend in OSC. The lower the number the shorter the time in OSC. To improve this time other aspects should be taken into consideration for optimization. Options could be:

1) Handover optimization – by delaying the handovers deleting adjacencies or changing the HO PBGT margin) the time in OSC can be improved. Doing so might degrade the quality of the network

2) Implementing hierarchical architecture in the surrounding of the OSC site(s) in order to (again) delay handovers

Formula for caluclating number of seconds in OSC
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6.7 Recommended features

Features recommended to be considered when introducing OSC Half Rate with SAIC MS (BSS21309): 
· Soft Channel Capacity (BSS30080) – allows for TRX configurations exceeding maximum TCH handling capacity of BCSU
· AMR Unpacking Optimization (BSS21120) – allows improving the performance in terms of call drop rate in both non-DHR and DHR mode and allows controlling the target channel mode in DHR demultiplexing HOs
· AMR HO Signaling Optimization (BSS20916) – allows improving the performance in terms of call drop rate and MOS statistics (less FACCH blocks needed during HO procedure; especially beneficial in case of Double FACCH Stealing in DHR mode)
· Robust AMR Signaling (BSS20872) - comprising FACCH & SACCH Repetition and FACCH Power Increment – allows improving the performance in terms of call drop rate – may be beneficial also in DHR mode
· Improved AMR Packing and Unpacking (BSS21483) – allows improving the performance of AMR HR and DHR calls by providing means to trigger unpacking and demultiplexing HO due to low Rx level (without “waiting” for Rx quality degradation)
· Discontinuous Transmission (BSS11610) – less interference in the network and better performance of DHR mode
· Dynamic SDCCH Allocation (BSS07036) – higher network capacity resulting from OSC introduction may require higher SDCCH channel capacity to keep GoS at satisfactory level; instead of creating additional permanent SDCCH channel (needed only during busy hour) Dynamic SDCCH Allocation may be applied
· Increase Dynamic SDCCH Capacity (BSS21113) – in some scenarios standard SDCCH capacity (16 channels on BCCH TRX and 24 channels on non-BCCH TRX) may be not sufficient
· Extended CCCH (BSS21538) -  and Intelligent Selective Paging (BSS21324) – higher network capacity achieved with OSC may result in higher paging load and hence a feature improving paging performance may be needed
· Variable DL Power Control (BSS09021) – fast TX power adjustment to optimum level may be especially beneficial in case of DHR demultiplexing HO towards AMR FR (after demultiplexing from DHR to AMR FR, Rx Quality may improve significantly – as an effect of Rx Quality disproportion between these two channel modes – and hence quicker power reduction may be helpful to avoid “ping-pong” AMR FR -> AMR HR packing HO)
· STiRC (BSC00093) – The feature is helping in the eliminating the single interference present due to OSC. This feature has been trialed in pilot and proved to be working well.
7 Drive testing

During the pilots drive testing was done as well as MOS scoring. This chapter describes the findings. The drive tests have been done with no OSC, basic parameters (default) and optimized (as discussed above in recommendation).
7.1 AMR codec distribution

The following graphs show the AMR codec distribution in different drive tests
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Figure 13: AMR codec distribution without OSC with default parameters
In the above graphs the base line (left) and the default OSC parameters (right are shown for DL. After OSC activation the AMR 12.2 kbps is used, where in baseline it is not. This indicates an improvement in the network quality for the drive test. The line in the graphs are showing on the C/I 2dB and on the RXLevel -85dBm.

The next figure shown the drive etst with the optimized parameters. with this parameters the AMR 12.2 kbps codec is used more often and the samples that go bellow 2dB are bigger. 

Samples bellow 2dB indicate in the drive test that the call is in OSC. Otherwise this is not possible to see if the call is in OSC or not (the MS soesn’t know that it is in OSC mode)
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	parameter name
	value

	DHRLIM
	20

	OMLT
	-95 dBm

	ODMQT
	3

	OMLW
	14 dB

	ODMRG
	20 dB

	ODDQT
	5

	TDRQD
	6

	TURQD
	6


Figure 15: AMR codec distribution with optimized parameters
7.2 MOS drive tests
Pilot customer has performed a MOS test (data not available) and an slight degradation is seen in the MOS 3.15 to 3.07

8 Alarms

With OSC a few new and changed alarms have been defined and should be followed.

3536 CIRCUIT SWITCHED DYNAMIC ABIS POOL FAILURE

CSDAP has encountered a malfunction and it has been taken out of use for a penalty period. BSC sets penalty for a certain CSDAP in case of consecutive remote transcoder failures and hunting error(s).

7793  ORTHOGONAL SUB CHANNEL ACTIVATION FAILURE

Several consecutive OSC multiplexing attempts have failed due to channel activation failure in a TCH. The BSC has interrupted OSC multiplexing activity in the TRX. Failures due to CSDAP problems excluded.

7741 MEAN HOLDING TIME ABOVE DEFINED THRESHOLD

The mean holding time on the channel specified exceeds the operator-defined threshold during the measurement period. The alarm is used to supervise the functioning of the traffic and signaling channels. It reveals unreleased calls.

7743 MEAN HOLDING TIME BELOW DEFINED THRESHOLD

Mean holding time on a channel is below the operator-defined minimum during the measurement period. The alarm is used to supervise the functioning of traffic channels and to detect the possible faulty channels.

Appendix 1: Counters and KPIs

OSC Counters

· DHR_MULTIPLEXING_ATTEMPTS (001263) 

· DHR_MPLX_FAIL_DUE_TCH_RES (001264) 

· DHR_MPLX_FAIL_DUE_CSDAP_RES (001266)

· DHR_MPLX_FAIL_DUE_OTHER (001267)

· CSDAP_RES_ALLOC_ATT_FOR_DHR (001265)

· AVE_BUSY_DHR_TCH (002094)

· AVE_BUSY_DHR_TCH_DENOM (002095)

· PEAK_BUSY_DHR_TCH (002096)

· HO_ATTEMPT_FROM_AMR_HR_TO_DHR (004235)

· HO_FROM_AMR_HR_TO_DHR_SUCC (004237)

· HO_ATTEMPT_FROM_AMR_FR_TO_DHR (004236)

· HO_FROM_AMR_FR_TO_DHR_SUCC (004238)

· UNSUCC_HO_TO_DHR_DUE_MISMATCH (004239)

· HO_ATT_FROM DHR DUE_RX_QUAL (004240)

· HO_FROM_DHR_DUE_RX_QUAL_SUCC (004242)

· HO_ATT_FROM_DHR_DUE_RXLEV_DIFF (004241)

· HO_FROM_DHR_DUE_RXLEV_SUCC (004243)

· HO_ATT_FROM_DHR DUE_RX_LEV (004251)

· HO_FROM_DHR_DUE_RX_LEV_SUCC (004252)

· INTRA_HO_FROM_AMR_HR_TO_DHR (051216)

· INTRA_HO_FROM_AMR_FR_TO_DHR (051217)

· INTRA_HO_FROM_DHR_DUE_RX_QUAL (051218)

· INTRA_HO_FROM_DHR_DUE_LEV_DIFF (051219)

· INTRA_HO_FROM_DHR_DUE_RX_LEV (051221)

· TOTAL_PCM_SUBTSLS_IN_CSDAP (121000)

· AVERAGE_CSDAP_SUBTSL_USAGE (121001)

· AVERAGE_CSDAP_SUBTSL_USAGE_DEN (121002)

· PEAK_CSDAP_SUBTSL_USAGE (121003)

· OSC RX Quality Measurements counters: 122000-122079 

DHR Traffic Characteristics

Average DHR Traffic = AVE_BUSY_DHR_TCH/AVE_BUSY_DHR_TCH_DENOM
Peak Busy DHR TCH = PEAK_BUSY_DHR_TCH

DHR Traffic Share = 100*Average DHR Traffic/Total Carried Traffic(trf_1d)

SDCCH Blocking = blck_5b

DHR Multiplexing Failure Rate

Total DHR Multiplexing Failure Rate = SUM_OF_DHR_MULTIPLEXING_FAILURES/DHR_MULTIPLEXING_ATTEMPTS

DHR Multiplexing Failure Rate due to Lack of Suitable Pair = DHR_MPLX_FAIL_DUE_RES / DHR_MULTIPLEXING_ATTEMPTS

DHR Multiplexing Failure Rate due to CSDAP = DHR_MPLX_FAIL_DUE_CSDAP_RES/DHR_MULTIPLEXING_ATTEMPTS

DHR Multiplexing Failure Rate due to Other Reasons = DHR_MPLX_FAIL_DUE_OTHER/ DHR_MULTIPLEXING_ATTEMPTS

DHR Multiplexing HO Success Rate

AMR HR-to-DHR HO Success Rate = HO_FROM_AMR_HR_TO_DHR_SUCC/HO_ATTEMPT_FROM_AMR_HR_TO_DHR

AMR FR-to-DHR HO Success Rate = HO_FROM_AMR_FR_TO_DHR_SUCC/HO_ATTEMPT_FROM_AMR_FR_TO_DHR

DHR Demultiplexing HO Success Rate

RxQual DHR Demultiplexing HO Success Rate = HO_FROM_DHR_DUE_RX_QUAL_SUCC/HO_ATT_FROM_DHR_DUE_RX_QUAL
UL RxLev Difference DHR Demultiplexing HO Success Rate = HO_FROM_DHR_DUE_RXLEV_SUCC / HO_ATT_FROM_DHR_DUE_RXLEV_DIFF

RxLev DHR Demultiplexing HO Success Rate = HO_FROM_DHR_DUE_RX_LEV_SUCC/HO_ATT_FROM_DHR_DUE_RX_LEV
DHR Demultiplexing HO Success Rate = (HO_FROM_DHR_DUE_RX_QUAL_SUCC+ HO_FROM_DHR_DUE_RXLEV_SUCC + HO_FROM_DHR_DUE_RX_LEV_SUCC)/( HO_ATT_FROM_DHR_DUE_RX_QUAL+HO_ATT_FROM_DHR_DUE_RXLEV_DIFF+HO_ATT_FROM_DHR_DUE_RX_LEV)
DHR Demultiplexing HO Type Distribution

DHR Demultiplexing HO Type (due to RxQual) Distribution = HO_ATTEMPT_FROM_DHR_DUE_TO_RXQUAL / (HO_ATT_FROM_DHR_DUE_RX_QUAL+HO_ATT_FROM_DHR_DUE_RXLEV_DIFF+HO_ATT_FROM_DHR_DUE_RX_LEV)

DHR Demultiplexing HO Type (due to UL RxLev difference) Distribution = HO_ATT_FROM_DHR_DUE_RXLEV_DIFF /(HO_ATT_FROM_DHR_DUE_RX_QUAL+HO_ATT_FROM_DHR_DUE_RXLEV_DIFF+HO_ATT_FROM_DHR_DUE_RX_LEV)

DHR Demultiplexing HO Type (due to RxLev) Distribution = HO_ATT_FROM_DHR_DUE_RX_LEV /(HO_ATT_FROM_DHR_DUE_RX_QUAL+HO_ATT_FROM_DHR_DUE_RXLEV_DIFF+HO_ATT_FROM_DHR_DUE_RX_LEV)

DHR Quality 

Rx Quality based on OSC_RX_QUALITY_MEASUREMENT(122000-122079), e.g. RxQual_6&7 Ratio

FER based on USED_CODEC_TYPE (77002)

CSDAP

CSDAP Size = TOTAL_PCM_8_KBIT/S_SUBTSL_IN_CSDAP

CSDAP Allocation Failure Rate = DHR_MPLX_FAIL_DUE_CSDAP_RES/CSDAP_RES_ALLOC_ATT_FOR_DHR

Average CSDAP 8kbit/s subTSL Usage = AVERAGE_CSDAP_8KBPS_SUBTSL_USAGE/AVERAGE_CSDAP_8KBPS_SUBTSL_USAGE_DENOMINATOR

Peak CSDAP 8kbit/s subTSL Usage = PEAK_CSDAP_8_KBIT/S_SUBTSL_USAGE

Peak CSDAP Utilization = PEAK_CSDAP_8_KBIT/S_SUBTSL_USAGE/ TOTAL_PCM_8_KBIT/S_SUBTSL_IN_CSDAP

Appendix 2: Pre pilot / trial information
project team setup

When OSC is going to be trialed a group of people is needed to support the project and a number of test cases that you can do. 

The following competences are need for the trial

· 1 x (Technical) project manager

· 1-2 x Radio engineer (depending on the size of project and if SDC is used or not)

· 1 x Access transmission engineer (optional – initially 100%, later maybe 10% (please evaluate)

· 1 x BSC engineer

· SDC for post processing PM and CM data

· tools are in-house tool for post processing data

· drive test team + analysis (optional)

Project duration

The duration of the project is depending on the number of cells and number of test case that you would like to run. The following time schedule could be used

· 0th week

· Site selection (customer of own team) and test preparation together with the data (initial parameters for OSC & CSDAP or PacketAbis)

· 1st week

·  Initial baseline performance verification

·  Resources: 1 Radio engineer, FM team, SDC for performance data (OSS + FM) analysis and reporting (if not done locally)

·  Tools: BSS RS, FM logging tools (no special requirements, NEMO + optionally MOS capability if required), FM post-processing tool (comes along with SDC supporting the post-processing)

· 2nd week

· Activation of OSC 

· Post-implementation functionality and performance verification

·  Resources: 1 Radio engineer, FM team, SDC for performance data (OSS + FM) analysis and reporting (if not done locally), + 1 Access TRS engineer (optionally in case of issues with Abis, etc.)

·  Tools: BSS RS, FM logging tools (no special requirements, NEMO + optionally MOS capability if required), FM post-processing tool (comes along with SDC supporting the post-processing)

· 3rd – 6th week

· Tuning and performance verification

·  Reporting

·  Resources: 1 Radio engineer, FM team, SDC for performance data (OSS + FM) analysis and reporting (if not done locally)

·  Tools: BSS RS, FM logging tools (no special requirements, NEMO + optionally MOS capability if required), FM post-processing tool (comes along with SDC supporting the post-processing)

Test cases

BTSs can be grouped in accordance to the strategy. It is good to follow the BTSs individually and tune the parameters (described later) in order to reach the strategy

1) General test cases

a. OSC activation with CSDAP / PacketAbis

b. CSDAP verification

c. TRXSIG verification

d. PacketAbis activation (optional)

2) Blocking cells (TCH blocking) – optimizing by changing the parameters

a. Low blocking (< 10%)

b. High blocking (> 10%) – if applicable, requires also checking of the environment in order to get the blocking down. there is a chance that OSC will not be able to drop the blocking completely if the HOs are not “working properly”

3) increase PS performance (restriction on territory upgrade) – optimizing by changing the parameters

a. With blocking

b. Without blocking

4) Shutdown TRX(s) – optimizing by changing the parameters

References
1: Cosmote RG20 pilot : https://sharenet-ims.inside.nokiasiemensnetworks.com/Open/426741732
OSC traffic% = SAIC usage/ 2 * HR% * RXquality0-4/RXLevelup to -95dBm





100*SAIC DL RX quality samples/all DL RX quality samples = 100*sum(014150+…+014157)/sum(014010+…+014017)





Voice FR can be retreived from KPIs (trf_121 in BH)


Voice OSC is as caluclated above


Voice AMR HR is the AMR HR (trf_122a) – calculated OSC percentage. 95%+ of all OSC traffic will come from AMR HR





Activating the OSC is only possible when 


BCF site type is Flexi EDGE (version EX4.0)


Rx diversity is in use in the BTS (parameter RDIV = “Y”)


AMR Half Rate (BSS30060) is in use in the BTS: valid license is active


AMR HR Packing is in use: parameter amrConfHrCodecModeSet >0 and load limits parameters: FRL & FRU or HRL & HRU (if Load Based AMR Packing BSS21154 is not active) or  AFRL & AFRU or AHRL & AHRU (if Load Based AMR Packing BSS21154 is active) are appropriately set


Extra Abis resources are available with ‘Packet Abis’ or ‘Circuit Switched Dynamic Abis Pool’ feature





�





DHR candidate interval 3 to 2 sec





DHR candidate interval 5 to 3 sec





Increase of number of BCSUs by 1





OSC activation








� Packet Abis planning guideline : https://sharenet-ims.inside.nokiasiemensnetworks.com/Overview/D424443119
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		BSC NAME		BTS NAME		BCF no		BTS_nr		CELL_ID		CSDAP #		test		TSC		# BCSUs		FRL		FRU		IHRF		IHRH		QDRF		QURF		QDRH		QURH		nx/px		avg qual		LDR		UDR		nx/px		avg lvl		IDR		IUR		nx/px		DHRLIM		OMLT		ODMQT		OMLW		ODMRG		ODDQT		TDRQD		TURQD		LDDHR		LUDHR		UDDHR		UUDHR		other changes

		Parameter set 2

		BSC NAME		BTS NAME		BCF no		BTS_nr		CELL_ID		CSDAP #		test		TSC		# BCSUs		FRL		FRU		IHRF		IHRH		QDRF		QURF		QDRH		QURH		nx/px		avg qual		LDR		UDR		nx/px		avg lvl		IDR		IUR		nx/px		DHRLIM		OMLT		ODMQT		OMLW		ODMRG		ODDQT		TDRQD		TURQD		LDDHR		LUDHR		UDDHR		UUDHR		other changes
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