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Overview

Repeated SACCH is a feature which allows either BSS or MS to request retransmission of unacknowledged frames.  This allows the BSS or MS to use layer 1 combining techniques, thus reducing the likelihood of call termination due to RADIO_LINK_TIMEOUT expiry.

Issue

Here is the paragraph describing Repeated SACCH on the uplink extracted from 3GPP Spec 44.006

11.3
Procedure for Repeated SACCH on the uplink

The BSS may set the value of the SACCH Repetition Order (see 3GPP TS 44.004) of any downlink SACCH block based on implementation-dependent criteria.

At the MS side, if an uplink SACCH block contains a SAPI 0 frame and is not already a repetition, then it is a repetition candidate. If a SACCH block is a repetition candidate and if the last correctly received SACCH Repetition Order was set to "Repeated SACCH required", then the MS shall repeat this SACCH block at the next SACCH block period. If a SAPI 3 frame was also scheduled to be sent at this next SACCH period, the MS shall delay the sending of the SAPI 3 frame by one SACCH period in order to make room for the repetition.

When receiving an uplink SACCH block, the BSS may first attempt to decode it without combining with any previously received SACCH block. If this decoding fails, then a new decoding using the information from this SACCH block and from the SACCH block received at the previous SACCH block period may be performed. In this case the performance requirements for Repeated SACCH apply (see 3GPP TS 45.005).

We identified an ambiguity in above section highlighted in red that may lead to two separate interpretations depending on what is the last correctly decoded SRO to be considered.
Let’s illustrate it through following example.

In the following use case a SACCH block is represented as:

	SACCHiOK/NOK 

   FIELD = x




where:

i 
Is an index identifying the SACCH block in a sequence. The sequence reference used are different for the UL and DL (i is used for DL and j for UL)

OK/NOK  
Is the outcome of the decoding process (prior to recombining) For a DL SACCH block, it is the outcome of the decoding done in the MS and vice versa.

FIELD   
Any relevant field of the SACCH block structure and its value (SRR (SACCH Repetition Request)/SRO (SACCH Repetition Order)) 
 

 

Implementation 1
 

Repetition candidate is the SACCH block transmitted during the same SACCH period where SRO=1 was decoded.

 

	DL ↓ :


	SACCHiOK 
   SAPI = 0

   SRO  = 1


	SACCHi+1NOK

	SACCHi+2OK 
   SAPI = 0

   SRO  = 0



	
UL ↑ :


	SACCHjOK 
   SAPI = 0

   SRR  = 0


	SACCHjOK (rep.)
   SAPI = 0
   SRR  = 0


	SACCHj+2OK 
   SAPI = 0

   SRR  = 1 (since previous DL SACCH block was not decoded)


	SACCH Period:
	n
	n+1
	n+2


 

 

Implementation 2
 

Repetition candidate is the SACCH block to be transmitted during the SACCH period following the SACCH period where SRO=1 was decoded.

 

	DL ↓ :


	SACCHiOK 
   SAPI = 0

   SRO  = 1


	SACCHi+1NOK

	SACCHi+2OK 
   SAPI = 0

   SRO  = 0



	UL ↑ :


[image: image1]
	
SACCHjOK 
   SAPI = 0

   SRR  = 0


	
SACCHj+1OK 

   SAPI = 0

   SRR  = 0


	SACCHj+1OK (rep.)
   SAPI = 0
   SRR  = 0 (since it is a repetition)

	SACCH Period:
	n
	n+1
	n+2


 

The main concern we have with implementation 2 is that the DL SACCH NOK (i+1) received between two DL SACCH OK (i and i+2) would not be taken into account through an SRR update because of the repetition of the UL SACCH (j+1)

Thus we would miss an opportunity for a repetition request despite of a degraded DL quality.
Proposal 

This issue was discussed on the GERAN mailing reflector already. According to other experts’ opinion that  implementation 1 is the correct one

In order to avoid any ambiguity we propose a clarification of the 44.006 spec by making following change:

11.2
Procedure for Repeated SACCH on the downlink

If a downlink SACCH block is incorrectly decoded (prior to combining with any previously received SACCH block), and the next uplink SACCH block is not a repetition as per the Repeated SACCH procedure (see sub-clause 11.3), then the MS shall set the SACCH Repetition Request in the next uplink SACCH block to "Repeated SACCH required" (see 3GPP TS 44.004). If a downlink SACCH block is correctly decoded (prior to combining with any previously received SACCH block), and the next uplink SACCH block is not a repetition as per the Repeated SACCH procedure (see sub-clause 11.3), the MS shall set the SACCH Repetition Request in the next uplink SACCH block to "Repeated SACCHnot required".

At the BSS side, if a transmitted downlink SACCH block contains a SAPI 0 frame and is not already a repetition, then it is a repetition candidate. If a SACCH block is a repetition candidate then the BSS may, based on the value of the last correctly received SACCH Repetition Request from the MS, or based on implementation-dependent criteria, repeat this SACCH block at the next SACCH period. If a SAPI 3 frame was also scheduled to be sent at this next SACCH period, the BSS may delay the sending of the SAPI 3 frame by one SACCH period in order to make room for the repetition.

When receiving a downlink SACCH block, the MS shall first attempt to decode it without combining with any previously received SACCH block. If this decoding fails, then a new decoding using the information from this SACCH block and from the SACCH block received at the previous SACCH block period shall be performed. In this case the performance requirements for Repeated SACCH apply (see 3GPP TS 45.005).

11.3
Procedure for Repeated SACCH on the uplink

The BSS may set the value of the SACCH Repetition Order (see 3GPP TS 44.004) of any downlink SACCH block based on implementation-dependent criteria.

At the MS side, if a transmitted  uplink SACCH block contains a SAPI 0 frame and is not already a repetition, then it is a repetition candidate. If a SACCH block is a repetition candidate and if the last correctly received SACCH Repetition Order was set to "Repeated SACCH required", then the MS shall repeat this SACCH block at the next SACCH block period. If a SAPI 3 frame was also scheduled to be sent at this next SACCH period, the MS shall delay the sending of the SAPI 3 frame by one SACCH period in order to make room for the repetition.

When receiving an uplink SACCH block, the BSS may first attempt to decode it without combining with any previously received SACCH block. If this decoding fails, then a new decoding using the information from this SACCH block and from the SACCH block received at the previous SACCH block period may be performed. In this case the performance requirements for Repeated SACCH apply (see 3GPP TS 45.005).
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