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TN774: FACCH call set-up and handovers with AMR 
 
Validity:  
 
Software ETSI environment ANSI environment 

 S9 X GSM 900 X GSM 800 
X S10 X GSM 1800 X GSM 1900 
X S10.5 
X S11 
X S11.5 

 
Keywords:  
AMR, FACCH, call set-up, HO 
 
Summary:  
This technical note is written to clarify the verification of interaction between AMR and FACCH call set-
up and to clarify few aspects, which should be taken into account while optimising the performance of 
intra-BSC handovers, especially with the AMR codec. Using guidelines and BSC MML settings 
described in the following sections can shorten the length of speech audio break, due to an intra-BSC 
handover. 
 
Description:  
 
1. AMR and FACCH call set-up 
 
FACCH call set-up is a GSM phase 2 feature. The interaction between FACCH call set-up and AMR is 
not specified in 3GPP standard.  
Nokia does not support FACCH call set-up with AMR activated at this stage. The full support will be 
available with the System Release at the end of October 2002. 
Meanwhile, it is recommended to disable the FACCH call set-up if the AMR is in use in the network 
and use the existing Dynamic SDCCH feature as an alternative solution for avoiding signalling 
congestion on Air-interface. 
 
2. Intra-cell handovers 
 
There are no special requirements for optimisation of intra-cell handovers. From the voice quality point 
of view intra-cell handovers guarantee the shortest possible audio break and minimal disturbances 
due to stolen speech frames because there are less FACCH signalling messages compared with inter-
cell handovers. 
 
3. Intra-BSC inter-cell handovers 
 
3.1 Synchronized handovers (EAC) 
 
It is recommendable to use synchronized handovers whenever possible, i.e. within the same BCF. 
This reduces the amount of bad speech frames in the downlink direction as no Physical Info message 
(FACCH) is sent by the BTS. (Note that each FACCH message stoles one speech frame on the FR 
channel and two frames on the HR channel.) Furthermore this potentially shortens the uplink audio 
break because less Handover Access bursts are sent to the target BTS by the MS. Therefore the MS 
can start to send speech frames earlier. In order to achieve benefit from this, the two-way speech has 
to be triggered from the Handover Detect message (see next section). 
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3.2 Two-way speech path connect trigger point (EGP:31) 
 
This BSC level parameter defines when the two-way speech path connection is made during internal 
inter-cell handovers for speech calls. The default is after an Establish Indication message reception 
from a BTS.  
 
If the channel mode or speech codec changes during internal handover, no unidirectional connection 
is applied to the target BTS, because 8 kbit/s and 16 kbit/s TRAU frames cannot be branched at the 
BSC. When unidirectional connection is not used, internal inter-cell handover causes an audio break 
of 300…400 ms in the downlink direction depending on the BTS HW and round-trip delay between the 
BTS and transcoder. This downlink audio break can be shortened by 100…200 ms for internal inter-
cell channel mode handovers if the default value “Always after Establish Indication” is changed to 
“Always after Handover Detect” by using either value 1 or 2. The reason for the shortened break is that 
bi-directional speech path switching is triggered earlier, i.e. from the first possible BTS2-to-BSC 
message. 
 
0 = Always after Establish Indication from a BTS (default). 
1 = Always after Handover Detection from a BTS. 
2 = Always after Handover Detection from a BTS when a channel mode change or speech codec 
change happens during internal HO. Otherwise after Establish Indication from a BTS. 
 
The value “1” is recommendable as the uplink speech path is also switched earlier, and therefore 
potentially the uplink audio break is also shortened. This applies to all internal inter-cell handovers, 
including other GSM codecs. However, it has been noticed that especially some old FR MSs might 
send corrupted data in the first speech frames on the new channel after the handover. This might 
produce a click sound on the uplink. If this is found as a problem, the value “2” can be used instead. 
 
Note! If the parameter EGP:31 is set to value “1” or “2”, another BSC level parameter “number of 
ignored transcoder failures” (EEQ:ITCF) must be set to the value “1” or higher. If the default value “0” 
is used, the call might be released after a handover failure. This is applicable to handovers in which 
the channel mode or speech codec changes, i.e. when unidirectional connection is not used. 
 
The reason is that after a successful handover access, the bi-directional speech path is changed to 
the target channel. However if L2 establishment fails on the target channel (i.e. target BTS fails to 
receive 6 consecutive SABM messages from MS) and MS returns back to the source BTS, the source 
BTS might not receive TRAU frames for over one second in the downlink direction. Therefore BTS 
sends a connection failure message with cause remote transcoder failure to the BSC. The BSC 
releases the call.  
 
In an extreme condition, the L2 establishment might be delayed during back to previous procedure 
due to corrupted SABM messages on the source channel side as well. In this case the source BTS 
might not receive TRAU frames for over two seconds before bi-directional speech path is changed 
back to the source channel. Therefore it might be reasonable to set ITCF parameter to value “2” or 
higher. 
 
3.3 AMR set grades enabled (EEM:ASG) 
 
It is not recommendable to use BSC level parameter “AMR set grades enabled” (default is disabled). If 
this parameter is enabled and if AMR codec sets of the source and target BTSs are different, the 
active codec set of either target or source BTS is aligned by the Channel Mode Modify procedure in 
such a way that sets are identical for both BTSs during the handover. Thus, the unidirectional 
connection can be applied during the handover although codec sets are originally different. Depending 
on the parameter setting “AMR configuration in handovers (EEM:ACH)”, the Channel Mode Modify is 
done either before or after the handover. (Note that ACH parameter has no effect if ASG parameter is 
disabled.) 
 
The Channel Mode Modify procedure may cause an additional audio break due to an unsynchronised 
out-band L3 signalling and in-band AMR signalling. During the Channel Mode Modify procedure 
before the MS has acknowledged Channel Mode Modify message, the BTS cannot utilize the new 
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codec set in the in-band AMR channel. Therefore bad speech frames may be seen in both directions 
during the Channel Mode Modify procedure. 
 
As a summary, it is recommended that equal AMR codec sets be used for all BTSs within a BSC area 
(AMR FR and AMR HR sets can be different). Therefore, there is no need to downgrade or upgrade 
codec sets and the unidirectional connection can effectively be used and thereby downlink audio 
breaks are minimized. 
 
4. Inter-BSC handovers 
 
There are no special requirements for inter-BSC handovers as the unidirectional connection is always 
utilized in the MSC (might be MSC vendor dependent). It does not matter whether AMR codec sets 
are equal or different on the source and target side as two transcoders are allocated during inter-BSC 
handovers. The transcoder on target side always starts to encode with the ICM on the downlink. 
Moreover, the unidirectional connection functions also with handovers in which the channel mode or 
speech codec changes. 
 
Instructions: 
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Note 
 
The following figures clarify the usage of unidirectional connection during handovers in the Nokia BSS. 
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Fig. 1 Intra-BSC handover with unidirectional connection (speech codec and channel mode 

remains the same) 
 
1.1.  The mobile has a call active via BTS1, the physical channel is connected both in UL and in DL 

direction between BTS1 and the TC.  
1.2  Based on measurement reports, BSC determines a HO is necessary from BTS1 to BTS 2 
 
2.1  BSC activates a channel to BTS 2 
2.2  A new unidirectional connection is made to BTS 2, now DL speech frames are transmitted from 

the TC to the BSC, and from the BSC to both the BTS 1 and BTS 2. UL is still from BTS1 to 
BSC to TC. 

 
3.1  BSC sends HO COMMAND to the MS via BTS1, the MS tunes to the new frequency.  
3.2  MS sends HO ACCESS bursts to BTS 2, BTS2 receives this and sends HO detection to BSC, 

and Physical Information to the MS.  
3.3.  MS sends SABM to BTS2, BTS2 receives this and sends Establish Indication to the BSC, and 

UA to the MS.  
3.3.  BSC receives Establish Indication, and changes the UL physical connection from BTS1 to BTS2 

(if EGP:31=0), now UL speech frames are transmitted from the MS to BTS2 to TC. DL 
connection is still to both BTS1 and BTS2 

3.4.  MS sends HO COMPLETE, at the reception of HO COMPLETE the BSC clears the old DL 
connection from BTS1, now we only have the bi-directional connection between BTS 2 and the 
TC.  
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Fig. 2 Intra-BSC handover without unidirectional connection (speech codec or channel mode 

changes) 
 
 
1.1.  The mobile has a call active via BTS1, the physical channel is connected both in UL and in DL 

direction between BTS1 and the TC.  
1.2  Based on measurement reports, BSC determines a HO is necessary from BTS1 to BTS 2 
1.3  BSC activates a channel to BTS 2. Physical Channel connection stays from BTS1 to BSC to 

TC.  
 
3.1  BSC sends HO COMMAND to the MS via BTS1, the MS tunes to the new frequency.  
3.2  MS sends HO ACCESS bursts to BTS 2, BTS2 receives this and sends HO detection to BSC, 

and Physical Information to the MS.  
3.3.  MS sends SABM to BTS2, BTS2 receives this and sends Establish Indication to the BSC, and 

UA to the MS.  
3.3.  BSC receives Establish Indication. This triggers the change of the bi-directional physical 

channel connection from BTS1 to BTS2 (if EGP:31=0). Both UL and DL speech frames now go 
between BTS2 and the TC.  

3.4. MS sends HO COMPLETE 
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