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Key Functlonallty
f h

« UL interference is coming from neighboring cell UEs UL Power control illustration
- It cannot be predicted since we do not know how the UEs will
be distributed _ eNodeB, eNodeB,
- Contributions to interference are most prominent from cell- ) UL interference

border UEs
* As aresult the role of PC is to provide the required SINR
while controlling at the same time the interference
caused to neighboring cells
» Looking at the UL SINR formula...

Useful signal is already
close to maximum
S S

SINR = = Noise N is negligible in

I+N 2(lgly, ... 1) interference limited ~Minor UL
scenarios: | >> N Cell edge users inject as much ;nter’tlergnge
. it is clearly visible that it's better to minimize the interference to neighboring eNB as to their 0o
. . B B serving eNB. Therefore contributions to
interference than improve the useful signal if we want to interference in adjacent cells are most
get better SINR prominent from cell-border UEs
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Key Functlonallty
f
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* UL power control is trade-off between inter-cell interference UL power-control dilemma

and own cell throughput
- Increase of UL power brings additional useful signal for own cell UEs,
but adds additional interference for neighboring cells
- Reduction of UL power decrease useful signal but also lowers the
interference
* NSN research invented the algorithm which achieves higher
throughput in a whole range of cells, at reduced UL power
settings (especially for cell-edge UES)
» Interference-aware ULPC (IAWPC) or so called Interference
Penalty Algorithm (IPA) feature exploits that concept by
implementation of new UL closed-loop power control

In neighboring cell
ULPC will increase
the power which will
turn back the effect.

At the end all cells
will be “shouting”

Throughput

7
LTE1336
Q Maximized UE throughput with proportional fair scheduler S
o Breakpoint UL power
' Improved average and cell-edge throughput )
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Key Functionality
* Feature delimitations

The mechanism is kind of a deal between
neighboring eNBs:

Throughput improvement is higher than
reduction due to power decrease

- This means: the feature only works (has benefit) with a Cell bordorlIED —
multitude of eNBs with feature being activated Savbionenll

- Conversely: LTE1336 can give no gain over OL-PC if cells /
are not coupled (without coverage overlap)

More details in the deployment aspects section

“A’:‘)) (X
XXX

"Dear neighbors, if | reduce your interference (at
a loss of my own throughput), and if you then do

XX
\ (L0

the same (i.e. not use all of your improved link
budget for higher throughput), there will be
benefit for all of us.,,
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Key Functionality
fi
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UL SINR

*UE-specific SINR of the UL transmission, received at the eNB

*UL SINR is one of the inputs into the control loop, and is compared to a variable
threshold, SINR_Target

SINR Target

*UE-specific target value for the UL SINR calculated by LTE1336

*|AWPC calculates the transmit power-up/down commands to its UEs such that
UL SINR is kept as close as possible to SINR_Target

*Depends (among other data) on a ratio PL’/PL of pathlosses at the UE’s location,
which the eNB derives from DL SINR (CQI)

DL SINR

DL SINR received at the UE’s location

*It is @ measure of the ratio of the pathloss from the UE towards the eNB
representing the most prominent DL interference source, and the pathloss
towards the own eNB

*Reflected in the UE’s CQI reports which are used in SINR_Target calculation
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Key Functionality
« SINR target idea

« SINR Target is compared against measured UL SINR
- difference values are time-filtered and then taken to determine the power commands

« Target SINR is chosen such that an upper limit is placed on the interference
that the UE injects into its next neighboring eNB

- This is done on the basis of UE's pathloss ratio, eg. : _ 5
high SINR {”
|
PL;ther 5> 1 UE is far away from other eNB/close own eNB
PLown cell center, so give it high SINR_Target .
: z\
PLother -1 UE is near the cell border interfering the neighbor
PLown significantly, so give it low SINR_Target

Target

 Pathloss ratio is not directly available but is contained in UE's DL SINR

« A measure of DL SINR is contained in DL CQI. DL CQI is reported to eNB
- eNB takes as input the UE’s DL CQI and computes a UE-specific target SINR.
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Key Functionality
« LTE1336 calculation of the SINR target

LNCEL:ulpcRefPwrlAw LNCEL:ulpcCEBalancelAw  LNCEL:ulpcMinQuallAw
The SINRng_et fo_rmula \
takes following input: SinFraret = min{sinr o 2 max[(sinrm)“sa'a"” .Q }}
+ N7

ceBalance: cell-center to cell-edge balancing, similiar to ulpcAlpha

- Parameter LNCEL:ulpcCEBalancelAw

Po.1aw: reference power value for interference-aware UL-PC, per used PRB, linear

- Calculated from LNCEL:ulpcRefPwrlAw parameter as py 5, = 10" (ulpcRefPwrlAw/10)

- Should not be mistaken for pPONomPuschlAw, which is related to OLPC part, not to SINR target calculation !
Qmin: Minimum quality

- parameter LNCEL:ulpcMinQuallAw

sinr,,: UL SINR which corresponds to the maximum MCS allowed in the cell, per used PRB

- Based on Link Level simulations (SINR - MCS mapping table, slide 22) and max MCS configuration
sinrp_: DL SINR in linear terms, per used PRB, experienced by the UE under the condition that neighbor
cells are fully loaded in DL direction.

- Derived from DL CQI reports

I+n+: interference and thermal noise power per PRB

- Filtered | + N from UL PHY measurements
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Key Functionality
« SINR Target boundaries

SINR Ezirejat I ezllgilziige] agr UE 0zis]s ziplel jiplzis oraelsiiniael geolgielzifjes

« Cell-edge UEs are allowed a minimum SINR even if they create excessive interference
(more that would be allowed by pathloss ratio)
- Defined by Q,.;, = LNCEL :ulpcMinQuallAw, determines the lower limit for SINR_Target in linear scale

« Maximum SINR (sinr,,) is the upper limit for SINR_Target and indicates the SINR required to
achieve the highest allowed MCS in UL
- Its value depends on the eNB configuration (see next slide)

« These settings should not be mixed with CLPC SINR window, since they set bounds for entire
SINR range rather than small SINR window

Defines the extent to which
cell-edge UEs can be toned

dowr! to red_uce interference Mimimum Maximum Deizn:ez LTfe)gT;:cﬁi?vFé mgch
e Ce'"S [ SINR SINR highest allowed MCS in UL
(also the extent to which their
UL throughput is reduced) l SINR_Target
Cell-edge Cell-center SINR [dBm]
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Key Functionality
« Maximum SINR (sinr,,) calculation

SINR_target calculation considers additional margin so that UEs can successfully Mgs _Sc;'i';
transmit with this highest allowed MCS (maxAllowedMcs) 7 0.50
- The highest allowed MCS in Uplink, can be found from the parameter 8 1.41
LNCEL:actModulationSchemeUL, which restricts it to either MCS10, MCS20, or MCS24 9 2.33
- With LTE44 64 QAM in UL, maxAllowedMcs is MCS28 for TDD = 3 jig |
12 5.07
eNB keeps a static table (from real channel estimates) of MCS vs. required SINR 13 5.99
mapping, called 'ideal SINR', for MCS > 5 e o
- SINRMaxMcs is the SINR that corresponds to maxAllowedMcs in this table 16 8.73
- The table of is based on a least-square linear fit performed on the simulation result for an 17 9.65
ETU70 cell, at 25 PRB allocation size, 2 antennas, SINR = 0.915 * MCS -5.909 18 10.56
Deviations between the “ideal SINR” table and field performance (due to e.g. _;"lax“”"zw(‘jd““s S'Nle“_”ZBM“l
different configuration, #of antennas or channel characteristics) are covered during 21 13.31
SINRdelta calculation 22 14.23
SINRMaxMcs is calculated for each PUSCH transmission that uses an MCS in the Y 32 12;(1,;‘ |
available range (5 < MCS <= maxAllowedMcs — 1) 25 16.97
Please note that due to some problems in the field Max MCS calculation could be T
changed —>| 19.72 |

28
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Key Functionality

« Maximum SINR (sinr,,,) calculation

Deviations between the “ideal SINR” table and field performance (due to e.g. different " MESTESINR
configuration, #of antennas or channel characteristics) are covered by SINRdelta
The exemplary SINRmax calculation with current UE MCS = MCS15, and
maxAllowedMcs = MCS24, would look as follows:
Get current SINR L:;%';‘(‘ep_<
*look up the 'ideal' SINR in the table, using the UE's MCS as index. MCS15 = SINR
7.82
= .15 7.82 |
Calculate a SINRDelta Meas“redrg(""’&::@
*SINRDelta = UE's SINR (from the PHY M4 measurement) — ‘ideal’ SINR from the SINR as\“V‘oe
table
-~ SINRmax = +
H H H ; SINRMaxMcs +
- Feed SINRDelta into averaging exponential filter SINRDeltaAvg
' Note *SINRDeltaAvg (t) = SINRDelta(t) x 1/TavgSdelta + (1-1/TavgSdelta) x
TavgSdelta and | SINRDeltaAvg(t-1) 1 24 16.06 |
rdTopMargin are ~ maxAllowedMcs SINRMaxMcs
RS parametersJ Calculate SINRmax
*SINRmax = SINRMaxMcs + SINRDeltaAvg + rdTopMargin = e.g.

1SN
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Configuration and Deployment Aspects
e LTE1336

- Affected parameter
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https://mint.emea.nsn-net.net/data/gui/1.0/parameters/eNB/LNCEL/ulpcAlpha

Configuration and Deployment Aspects
e LTE1336

- Affected parameter
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https://mint.emea.nsn-net.net/data/gui/1.0/parameters/eNB/LNCEL/dlamcEnable

Configuration and Deployment Aspects
e LTE1336

- Affected parameter
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https://mint.emea.nsn-net.net/data/gui/1.0/parameters/eNB/LNCEL/dlOlqcEnable

Configuration and Deployment Aspects
e LTE1336

- Affected parameter

Enabled TB size impact to UE PUSCH
power calculation
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https://mint.emea.nsn-net.net/data/gui/1.0/parameters/eNB/LNCEL/deltaTfEnabled

Configuration and Deployment Aspects & Main Menu

LTE1336

- New parameter structure

Interference-aware UL-PC configuration

Emergency area ID list

Further PLIMMN identity list

HRPD Timers

Inter-freq and inter-RAT meas thresholds (Rel8)
Inter-frequency load balancing load thresholds

Intra-frequency measurements thresholds (Reld)
Minimum required quality in cell (Reld)

™ :::SSSSB:.SSb::fttts::::::=:f: jfi: :-i:;:t:” =”” O
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https://mint.emea.nsn-net.net/data/gui/1.0/parameters/eNB/LNCEL/ulpcIAwConfig

Configuration and Deployment Aspects & Main Menu
LTE1336

- New parameter

(ulpclawConfig) Nominal PUSCH PO for interference-aware
UL-PC
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https://mint.emea.nsn-net.net/data/gui/1.0/parameters/eNB/LNCEL/p0NomPuschIAw

Configuration and Deployment Aspects & Main Menu
LTE1336

- New parameter

Cell-center/edge balancing for interference-aware UL-PC
(ulpclawConfig)
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https://mint.emea.nsn-net.net/data/gui/1.0/parameters/eNB/LNCEL/ulpcCEBalanceIAw

Configuration and Deployment Aspects & Main Menu
LTE1336

- New parameter

Minimum waiting time for next UL-PC decision
(ulpclawConfig)
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https://mint.emea.nsn-net.net/data/gui/1.0/parameters/eNB/LNCEL/ulpcMinWaitForPc

Configuration and Deployment Aspects & Main Menu
LTE1336

- New parameter
ulpcMinQuallAw (ulpclawConfig) | Minimum UL quality for interference-aware UL-PC
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Configuration Management > Main Menu
LTE1336

- New parameter

ulpcRefPwrlAw (ulpclawConfig) Reference UL power value for interference-
aware UL-PC
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Configuration and Deployment Aspects & Main Menu
LTE1336

- New parameter
ulpcRssiMaxIAw Maximum RSSI for interference-aware UL-PC
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Configuration and Deployment Aspects > Main Menu
LTE1336

- New parameter
actUlpcMethod Method for UL power control
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Operational Hints and Guidelines
LTE1336

Ipiisrizgranga—2yzire UL-RPC orovielss zig awr PO ozireigneiss

* The P, value for a cell is broadcast on SIB2 (subtable 5) and together with LNCEL:ulpcAlpha it forms the

base values for UE's open loop UL power control
- If LTE1336 is activated (at cell startup or during runtime), SIB2 is sent with the LNCEL:pONomPuschlAw value as P,
- When LTE1336 is deactivated, SIB2 shall be updated with the P, setting from OLPC: LNCEL:pONomPusch

SEOTEFNCE L

Unli o=
RadioResourceConfigCommon ::= SEQUENCE { PO—NDI!ELI)E.J_PUSC.H

INTEGER (-126..24), I
ENUMERATED {all, al04, al03, alle, ald7, al08, al0s,

INTEGER (-127..-56),
DeltaFList—PUCCH,
INTEGER (-1..6)

- 3 o
RadioResourceCoffigtommon Tl
pdsch-ConfigCommon PDSCH-CY¥hE1gCommon all}l,
pusch-ConEigCommon PUSCH-ConfigCommon, .
i ch- PHICE-Config pO0-NominalPUCCH
SystemInformationSlockIype2 : g PUCCH-Cont1gCommon .
81-3211&11!1& soundingRS-UL-ConfigCommon SoundingRS-UL-GonfigGommon deltaFList-PUCCH
arzingForEmergency|  uplinkPowerControlCommon UplinkPowerControlCommon deltaPreambleMsgl
ac-BarringFord0-Signal antennalafoCommon AntennalnfoCommon OPT
ac-BarringForMO-Data p-Max P-Max 1
3} tdd-Config TDD-Config
radicResourceConfigCommon ul-CyclicPrefixLength UL-CyclicPrefixlength,
we-TimersindConstants ...
freqinfo }
ul-Carrierfreg T ERFCR-ValueEOTRA OPTIONAL,  —= Need OF

ul-Bandwidth ENUMERATED {n6, nl5, n25, ns0, n75, nlo0}
OPTIONAL, -- Need OP

« Activation/deactivation of LTE1336 and also modifications to the
pONomPuschlAw and ulpcAlpha parameters lead to SIB modifications
- After 31 SIB occurrences within 3 hours, the SIB valueTag rolls over the 0
- If a UE leaves the cell but stores the SIB value tag, comes back later and
finds it unchanged and therefore has no trigger to re-read SIB.
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Note
It takes some time until all UEs have taken
notice of a change in SIB. The worst case is
defined by maximum DRX off-time and the
number of SIB repetitions required for the
UE to correctly decode the SIB information.
{ Therefore, changes to SIB values do not

take immediate effect.
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LTE1336
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Operational Hints and Guidelines
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Uo7, errkit 45551 resi-85. 4933, inkerf Powesr: -1 00,120, pre-sor: 14,9287 FO: 1300498, 56: 252 .07 6L ).

[1532] 287.0-298.0 sec 177 EEytes L4458 Bbics/sec 8,362 w3 22E0/ 2461 [33%) e B, crnkic 5551 rssi: -85 B2, inberFPowser: 100, 7261, pre-sne: 14,9296, FO: 1047552 5 245, 4 006),
[1932] 28%.0-289.0 sec 154 E@yces LS04 Bbics/sec 9,743 w3 2238/ 2426 (92%) Lo, 2o crrbi S EE | r st -85 6072 InberFPomar: -1 00, 9299, re-sne: L4, 8221, FO1 1 FEE048, th: 252, Feas),
[1832] 269.0-290.0 sec 191 KBytes L568 Ebits/sec 5.986 ma 225/ 2421 [92%) b9, 3, 0T AES 5, P55 -B 3962, Ntar P oser 199, 0G0, Dre-sre s 14, S06E,FO0 2292735, 8R: 2465, 7339
[1232] 290.0-291.0 =sec 180 EByces L1472 Bhits/=ec  L0.134 ms 22427 2426 (925%) 5T nkl 45551, 155k -5, 4504, InkerfPowsar: -1 00,5731, pre-snr: 150527, FOi352152, 00242 851 L),
[1532] 291.0-292.0 sec 180 EHytes 1472 Bhikts/scc  B.517 ms 2276/ 2460 (33%) 058,k 4555 L, 1650:-55 . 7535, interf Power: -1 00, 7417, ore-snr L4, 35T, FO:S50044, LA 247 5256,
[1532] 292.0-293.0 sec 134 EEyues L1504 Fhics/sec 9,962 ms 22747 2462 (32%) Fe.2ernki 5551, 5053 5218 inkerf Povesr: -39, 4264, pre-sor 15,9046, FO00 LO4TS52, LA 245, 53590,
[1532] 283.0-284.0 sec 178 EEyces 1464 Fhics/sec 9,357 ms 22757 2482 (83%) 5. 5,crnki 45551, rssi:-83 . 2150 inkerfPomer: 36,9112, pre-snr: 15,6365, R0 PISET2 HA- 2565791 ).
W [1532]1 294.0-295.0 sec 213 EEyces L1744 EFhicsssec  5.533 ma ZETSS 2493 (91%) [e.7,crnki45551 resi-83. 7331 interfPower: -39, 6026, pre-snr: 15,8655, A0 PAS40B,EA- 244 0578].
Mr193z]1 295.0-296.0 sec 210 EByces 1720 Ebitassec 9.678 ma ZELES 2431 (91%) r#.8.crnki: #5551,r551:-63. 8975, InberfPoter: -39, 7538, pre- o 15,67 63,F0n 916400,L A= 235, 447 3).
[1552] 296.0-297.0 =ec 191 EEytes 1568 Khitasseo 9,959 ma 22690 2463 (9291 2%, 2, crnki 45551 rssl: -85, 4839, interfPosazr: < 100, 4 103, pre-sor: 14,9263 PO 1309696 0 2496, 3664 ),
[1232] 297.0-298.0 =ec 189 EEytes L5652 Ehitsssec 7.737 ma 23437 2537 [225) B, 5,00kl 4555 L1555, L4927, InterfPormar: -9, 90 L L, pra-anr: 19, 7563, A0 R 16480,LA: 223, 5637).
[1832] Z86.0-238.0 =ec 194 Hbyres L59% Fhitsisec 6.63% ms T245/ 2443 [325) £5, 7o nki 4555 L, 155055 S5 16 interfPomser: -1 00,5755, Or e-snr 1 LS.0 240, FOrs54336,LA: 238, 57750,
[1532] 299.0-300.0 sec 185 EEyues LS1Z Fhics/sec 7.757 ms 2256/ 2447 (32%)
[ II'] Interwal Tran=ler Eanduidch Jitter Losc,/Total Dacagrams

[1532] 300.0-301.0 =ec
[15F2] 301.0-302.0 gec
[1%32] 302.0-303.0 sec

170 EBYCES
133 FBEVCES
178 FBytes

1392 Ebhirs//sec
L5368 Ehits/oec
L4565 Ehitsssec

5.947 ma 2IZ4S 2498 [33%)
9,401 w3 ZEFA5, ZEIT [(92%) ] I_
9,454 ma 2244 2426 [92%)

CIlperf Nessages

File
B =2 x
b PO, 3, it FREET, resis- 07, 3044, interfPer - L 16, 2029, pra-anrt 169565, FO SS3800, LA 22,0312
b PO T o FIE9T, resii- 7. 7 506, inter i ower -1 16,6235, pre-snr: 1 BLES09, 0L PRS2, EA-21,0090).
[1552] 293.0-294.0 sec 660 EBytes 5408 Fhics/sec 2,738 ma 17557 2431 [72%) #7008, o 3897, resiz- 08, 1278, interff ower:-L 16 B009, pre-gnr: 18, 7031, FO-SHA000, b4 <24 4173,
[1532] 294.0-235.0 =ec 665 FEyces 5472 Ehics/sec 2.563 ma 1EL% 2503 [73%) 759, 2, 0t 39897, resi- 97, 7724, nterfP over - 1 16,5912, pre -5 1 B, B BE, FORBSOS449,04:-23,0931),
[1%32] 295.0-296.0 sec 664 EByoes 5440 Fhics/sec 2.703 ma 17BSS 2465 [72%) N AR, 3, 0 FRE T, s 57, 324, noerfP oveer - L 16,530, pes -snr 15,07 26, FO0 659555, EA: 2639590,
[1932] 295.0-297.0 sec 657 KByces 5464 Ebits/sec 2.380 ma 1705 2388 [71%) [ 7597, O SRSAT, rasl:- 57, T LA, noarfP ower - L 16 6252, pra-snr
[1%32] 297.0-298.0 sec 659 EByces 5400 Bhitassec 2.277 wa LELODS 2485 [73%) iTSEE KL 35T, b 2B DR T inkerfPovar-1 LS, 7553, pre-s
[1832] 290.0-293.0 =ec G0 BByres 5408 Fhirtsszec 2,252 ms 17L6/ 2402 (715 :8:]9.2.crrt.!:‘]9&9?,r55!;—9?.3174.!ntarfPower:-116.q?29,Dte-srr 8.5555,F0:-1024, L4: -20.0728),
: hiE09.5,crrkis ISEE T, resi 37, 305 irkerfPoveer -1 16, 32TE pre-sre 189973, FO: 261 1 20,LA:-24_ £40S).
[1552] 299.0-300.0 =ec 662 EOytes 5424 Fhitsfsec 2.003 @ 171597 2335 (723) 809, 7,crrbi 19897 resi 37, 7723 inkerfPavesr:-1 16,6673, pre-srr: LA, 8964, FOr 1 244160, b -1 7. 74120,
[ ID] Interwal Translfer Eandwidek Jitter Lozge/Total Davagrexs ! ! ! . . . -
A [152Z] 300.0-301.0 sec 653 MEyces 5432 Ehics/sec  Z.320 as 177470 2453 (72%) 16159, 2,00kl 3567 sl 96,81 34, interfPomer:-1 15, SIK2, pre-ste L8, FEAE, FOna5 77 28,04:- 14, 3802)
j [1532] 301.0-302.0 Zec 665 EBYGoes 5448 Ebics/sec 2,100 ma 1E67F 2348 (71%) BED, 7,0t IREST, 55196, 7, Nt fP o - 1 15,5355, pra-snr 18, 7I06,F0 L 178624, ka3 11, 1733).
jg [1932] 202.0-303.0 sec 657 HEyces 5384 Hbics/sec 2,502 ma 17507 2423 (72%) hi BS99, 0mt: 39897, rs5i-57 0855, InterfP oweri-1 15, 7A00,pra-5nr: 16,7044, F 457725, LA:- 17,0527
K [1%32] 303.0-304.0 sec 657 FHyces 5384 Fhitassec 2.903 ma L7BOS 2453 (73%) MBI, 2 ot FRE0T, resi- 90, 7444, inberfP over - L 15,6059, pra-enirt 18,86 13, 0457728, LA -1 7,027 1),
FJ[1832] 304.0-305.0 =sec G546 EHyces 5376 Bhits/=ec 3.027 ma 1830/ 2502 (73%) B0, 3, il FREST, resii- 06, 3721, inter P ower -1 15,2567, pra-enr: 16,5347 00 L2494 160,LA:- 15, 5003).
K [1932] S05.0-306.0 sec 670 HEyees 5488 Fhitssszec  L1.139 ms 1768/ 2474 (72%) hiS03. 7 ermbis 33697, resii-95 B2TF interfPower:-115.4644, pre-sar 186367, K00 195534, LA - 20,2561 ).
MI[1532] 306.0-307.0 s=ec 667 EBytes 5464 Ebice/sec 2,210 ma 1EDES 2459 [73%) 9088, onb: 38897, resi:- 07 . 0BG, inkerfP ower:-1 15, 7380, pre-snr: 16,6551, FO: 261120, b4:-19.6910).
[1532] 307.0-305.0 sec 650 EEyces 5405 Fhbics/sec 2,232 ma 17917 2487 (73%)
[1532] 308.0-309.0 sec 650 E¥ytes 5408 Bbics/sec 3.301 ma 1778/ 2454 (72%)
: [1932] 309,0-310.0 sec 675 E¥yces 5538 Hbicsssec 2,076 ma LEE7S 2353 [(71%)
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B2 .7, ornkbit 42724, resii-20. 2650, interfPowmsr: -92.71 25, pre-ann 2 4537, O 2 161 6649, bR --59, 93506,

[1522] 4L.0-43.0 =ec  29.3 EByEes 240 Ebhita/sec  45.015 na 22857 2323 [33%] BB, crr AR TR rem: -8 L 1P, inbesFPover -1 LELST 14, pre—sre R 2635, 009 LEAE0, 5017 1082 ).
[1532] 4&.0-43.0 =ec 33.24 FBYLes 272 FEbltassec 33,770 na 23050 2343 [339%) B2 2, ormki 42 729,055 -91 516 LinterfPower: “95, P8 39, pre-snr 2 2676, FO: 1113066, bR=- 159, 2909).
[1%32] 43.0-44.0 zec  27.3 EByces 224 Ebitadaec 449,400 my 2271 2499 (99%) G2 3, 0rmk A 2T, P55 -1 Z2EE, ket Pomar: “9 3, 361 T, pra- sn 2. L35, FO 9520 LS, 1A - 145, 0303,
[1522] 44.0-45.0 =ec 30.3 FHytes 248 Fhitsszec 48,670 ws ZBEDS ZBAL [93%) G2, 7,Crntii 42724, r55k-9 L F20 7, Inter FPomar -33. T34, Dra-anri 2. 4627, F0: -1 STIEEE, LA -8 7. 3955
[1532] 45.0-45.0 =ec 20.5 FHykbe= L1668 Fbitsdsec  56.833 ms 22467 2269 [933%) B2 .S, crnkis 22724, resii-0 1 DSE0, InkerFPomear: -3 2, B055, pra-anr 1.E25E, F0: 1575232, LA--173.5057) .
[1532] 46.0-47.0 =ec 25.4 FBytes 205 Fhits/sec 45.555 ms 23517 2417 [93%) 522, crrkis 2724, resii -0 541 S inkerFPomer -3 2. T35, pra-snn 21535, F0: 2655652, LA -1 55, 7627
[1532] AT.0-43.0 sec L3.7 EByces  LLZ Fbitadsec 66.367 ms ZZL1%/ 2233 [93%)
[1532] 4%.0-49.0 sec 3I5.4 EByces 205 FEbitassec 47,391 ma ZE3LF 65T [99%)
[1%22] 49.0-50.0 =sec L&.6 EBytes 136 Ebita/sec 63.657 ms Z170/ ZL8T [99%)
[1%22] 50.0-51.0 sec L4.6 EByoes LEZ0 Ebitasoec  6L.784 pa 2206 2421 [99%)
[1822] 51.0-52.0 =ec 22.5 Eybe= L84 Hhitassec 6L.076 ma 2E74¢ 2697 (993 B2 .5, crrkli 4 27249,r550-5% 892 7, ket FPorar: -9 0,97 LO,pra-snir 1.0733,F0: 2096 L 28, bA=- 1 22, 2852).
[1232] 52.0-53.0 =ec 2L.5 EHybs=z L76 Fhits/=ec 44,718 m= 24027 2424 (99%) GE.F,ornbi:$ 2724, resi: 55,5508, interfPomarn: -3 1 620, pra-anr: 1 6652, F0: -3 25704 0A:-T1 . FZ15).
[1532] 55.0-54.0 sec 22.5 EByrces 154 Fhitsdsec  47.572 ms 26727 2635 [93%)
[1532] 541.0-55.0 sec L9.5 EByces  LE0 Fbitadlssc 53,204 ma 2355/ 353 (99%)

Jriszz] 55.0-55.0 sec L7.6 EByces 144 Fbitalsec 49,552 ms 2552/ ZEL0 [93%)

L (S EERS] EByCEes L76 Ehitassec 496,420 na l-
L1332] EBytes Ebitadaec 42,978 ma

CIperf Nessages
File

2E =3 ox

12641, 2, onti: F3897, res
ho641. 3, ormti: o897, res

-S0. 0513, e FR caer -1 17 6035, pre-onr 127,51 15,0 915450, LA 145, 2563 ).
-ERL S B0, inberfP cver -1 17 SA2E, pre-snir 27 BT 25, PO SZISGS b 145, 2703,

[1532] 3L.0-32.0 sec LA77 HBytes L2096 Fbitsfsec L.513 ma Gdly/ 2453 [38%) 2541, 7, ot IRAOT, rosi:- 00, 1076, interfo ower -1 17 6696, pre-snn 27, 5620, F0: 2096 128, Ha:- 144 BS99).
[1%32] 32.0-33.0 sec L373 EByces LL245 Fbicsssec 0.625 ma  EBE0S 2266 [33%) et 1B crnki 3HERR, S0 4458, interf Posser: -1 17, 7260, pre-snr= 27, 2800, 70 111 13068, 04, - 143,01 27,
[1%32] 33.0-34.0 sec L4537 KByces LEL54 Ebitssfsec L.565 wa LOE6S 2585 [41%) 1691, 2, 0T TFEIT, rss
[1932] 34.0-35.0 sec LS16 KByces 12416 Fbitassec 0,983 wa  6B2s 2234 [31%) 169 1.3, Crnil IFeaT, resk
[1532] 35.0-36.0 sec LE2Z KByoes L2472 Ebitsssec 0.520 ma S05/ £484 [374%) {6317, Crnkl: 35537, resl: <31 LE 28, inkerfPower: -1 LT.5 145, pre-snr:26. 4517, F0: 1693520, A - 144, 33970,
[1832] 96.0-37.0 sec 1492 HBytes L2224 Khitassec 0.0858 ms 5337 2461 [38%) 163 1.8, crrkin3SEaT, resh 1 1-10.5714,F0:-2 L47 453548, LA:0.000....
: hiT41.2,crrkir 30597, reii-90. L 116, inkerfPawer:-1 17,8610, pre—srr :27. 7494, F 0 326556, LA -1 44,6073),
[1%32] 37.0-38.0 =ec LS55 HBytes= 12624 Fbitsfesec 0.990 o= 7447 2347 [32%) D e FHDT re BO.6 725 bt 1 17 P43, prorm 128 [ AT PO 57728
[1532] 38.0-33.0 sec L1518 EByces L2432 Ehics/sec  L.017 o= JES/ 2343 [34%) AL T Yo r i AT s <800, 1142 sirkerfPomer -1 17,8451 pre-sre 27, 2508 F O 1440763, ¢
[1$32] ¥9.0-40.0 sec L5352 KByces L2712 Ebicafeec L.116 na B77, Z466 [36%) h: 7418, 0MeFFEST, st |30 6207, nterf Poser: -1 18,2051, pre-snrz-12, 4156, FOu-21 4746365 98,60:0,000, ,,
4L IF]1 Interwval Tremsafer Bandwidth Jicter  Lost/Total Datagrams b 791, 2, O SRET, P50 - B 033 1, nearfP caver - L 17,9433, pra- 126, 21 03,01 1 11 3088,0A:- L45. 56300,
JL1952] 490.0-41.0 sec L1493 KByces LE232 Ebitsssec 0,610 mwa  F03s 2232 (31%) h:791.3, 0Tt 3897, rssi:- 65,5672, NberfP ower -1 17,6773, pra-snir i 25, 2900, F0: L 244 160, LA L45. 264 2],
JL1532] 4L.0-42_0 zec  LSI0 KHyces LESGH Ebitassec L A38 ma B35/ 2385 [35%) 7917, Ol FRE9T, resi- TR 0423, e o ower - L 1E. 0247, pra-onr 126, 9824, M0 LSI P20, L- L34, PS1E],
d[1232] 42.0-43.0 =ec 1491 HByte= 12216 Ebita/zec 0.910 ma S00/ 2427 [37%) b 791,08, rriti: IRE0T, rasii- L2054, nberf Powsr -1 18,3510, are-snr -1 | SB34, FOi-21 474636 48,06,:0,000. . .
A[1932] 43.0-44.0 =ec 1485 HHybte= L2158 Ehitas=ec L.440 ms G931, 2452 [38%) hig41 .2, crrkir 39097, rssi:-90. L 1B0,inkerfPowesr:-110.0955, pre—sre 27, 9776, FOiSE02E4, L -1 44,2046,
Ar1932] 44.0-45.0 gec LE3T EBytes LESOZ Ebivsssec L.303 ma EBES6S 2430 [35%) o841, ot FREOT, resi:- B9 G730, inberff oweer - L 1 7. 9304, pre-snr 268, 31 70,0 FES 408, E4: -1 44 A256).
[1532] 45.0-45.0 sec LSL1T EByces L2424 Fbitsfsec 0.947 wa S1E/ 2471 [37%)
[1%32] 45.0-47.0 sec L4779 EByces LELE0 Ebitalsec 0,743 wa  BEES 2383 [36%)
Jr132] 47.0-49.0 sec 1460 KBytes 11960 Ebitsssec L.821 ma S16s 2411 [38%)
HQrimess1 A0 A_4a N ea- B AT D e - T CSA Dl b M3 - LmeE S Eara FamE
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New object of ulpclAwConfig needs to be created under LNCEL
Relevant parameters setting list on the right side

teditll

—. Sorting: | Alphabetical v
v DRXsmart profile 2 3 -
» DRXsmart profile 3 Interference aware UL-EC configuration-1 Properties
+ DRXamart profile 4
v DRXsmar profile Cell-center/edge balancing for interference-aware UL-PC; | 1.0 0506 .14
- DetaF PUCCH et Minimum UL quality for interference-aware UL-PC: 1.0 0002 50

v Interference aware UL-PC configuration
Minimum waiting time for next UL-PC decision: 25 TTI [6..80]

erence-aware UL-PC: -100 dBm [-110.-70]

or interference-aware UL-PC: | -90.0 dBm [-110.0,-108.5, ..-70.0]

»  System Information 2 Scheduling

y  System Information 3 Scheduling
L TRIS KL BIKMO maramntar cat
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Two different method of IAW control mode Method for UL power control:

PuschClLPucchCL
PuschOLPucchOL
MIMO power compensation: [t
can be used base on the e OLPuech oL

Min. required RSRQ in intra-freq neighbor cells (Rel9): PuschCLPucchOL

PuschCLPucchCL
PuschCLSrsPucchOL

requirement under LNCEL

PuschlAwPucchOL = PUCCH controlled e
by OLPC (LTE27)

PuschlAwPucchCL = PUCCH controlled Parameter
by CLPC (LTE28) L eoc —

Min. required RX level for intra-freq neighboring cells:

PuschCLSrsPucchCL

LF*us::hl:\\u\rF'u cchCL

1

The LNCEL:ulpcAlpha needs Apha:
to be set to value 1

The LN BTSulpC RSS| MaXIAW needs Maximum RSS! for interference-aware UL-PC: I_’—TU dBm [-90, -85, ..-60]
to configured
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Hints for Troubleshooting

To check RSSI, Power and SNR, debug flags need to be
enabled in swconfig which related to ULPHY

If UPIAW doesn’t work as expected, check the parameters
settting in configuration file.

Benefit gain could be observed in lab, in the field testing with
multiple UE, gain was not so impressive as still on the correcting.
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