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This document is aimed at discussing testing procedure for Repeated SACCH feature, and especially test loop proposals for Repeated SACCH downlink performance assessment.
Discussion
Repeated SACCH feature performance requirements have been specified in [1] and [2]. A new test procedure is required to assess Repeated SACCH downlink performances on MS side.
As specified in [4], Repeated Downlink SACCH FER is defined by considering two identical SACCH frames (the nominal and the repetition) as one SACCH frame. The pair of repeated SACCH frames is reported as correctly decoded if the nominal or its repetition has been correctly decoded (with or without combination). The pair of repeated SACCH frames is reported as badly decoded if both SACCH frames have been badly decoded (even after combining).
Repeated SACCH feature already contains information field on SACCH downlink quality carried in SACCH Repetition Request bit (section 11.2 in [1]). However, this bit is set when SACCH downlink block has been badly decoded by MS before combining with SACCH block repetition. Hence, this bit cannot be used to evaluate Repeated SACCH downlink performance.

Discarded solutions
Indirect methods could be used to assess SACCH downlink FER. Examples of such methods have already been proposed, such as Power Control (PCL), Timing Advance (TA), Measurement Reports, and Radio Link Timeout (RLT) expiry.

The main drawback of the three first approaches is that they do not only assess the downlink SACCH decoding performance, but also the underlying mechanism in use (PCL, TA, Measurement report).
The method based on RLT does not seem neither appropriate, considering test time required, nor reliable.
Proposed solution
It is proposed to create a new test loop so that the MS send some information in the uplink and the test equipment can measure straightforwardly the downlink Repeated SACCH FER.
The assumption is that Repeated SACCH downlink test measures SACCH FER when all SACCH downlink blocks are repeated. This means that during Repeated SACCH downlink test, the test equipment should repeat every SACCH block and should set the SRO ([2]) to 0 so that MS will not repeat any SACCH uplink blocks.
Establishment and clearing of the test loop is performed at ideal radio conditions.
The close_loop message must be sent by the tester during the transmission period of a nominal downlink SACCH frame (and not a repetition). This transmission must be done soon enough so the MS has the time to decode this close_loop message before the end of the nominal SACCH transmission. So, when having decoded it, the MS knows that the current downlink SACCH is a nominal SACCH and not a repetition. The MS can set a modulo 2 counter SACCH_CTR to 0 when decoding this close_loop message, so that it is synchronized with the SACCH repetition scheme. This SACCH_CTR counter will be incremented by one (modulo 2) at each reception of a new downlink SACCH. Then, if a SACCH frame is nominal, the MS knows it by checking if the SACCH_CTR counter is equal to 0, and if the SACCH_CTR counter is equal to 1, the current received downlink SACCH frame is a repetition.
It is proposed to use of the SRR bit to inform the tester about downlink SACCH decoding. When the test loop is closed, the MS shall not set SRR bit as specified in [2], but must use it to inform the test equipment on SACCH downlink decoding.
In the context of Repeated SACCH test, the SRR bit (bit #7 of octet #1 in SACCH uplink block) will be renamed BSI: Bad SACCH Indication.
If the MS has succeeded in decoding a SACCH downlink block, with or without recombination with its repeated SACCH block, it will set the BSI bit of the next SACCH uplink block to 0.
If the MS has not succeeded in decoding a SACCH downlink block (even after recombination with its repeated SACCH block), it will set the BSI bit of the next SACCH uplink block to 1.

As downlink Repeated SACCH is activated and uplink SACCH is not activated when test loop is closed, the test equipment shall consider BSI bit every other uplink SACCH block, in order to reflect the SACCH downlink FER after recombination of the two repeated SACCH blocks. A second bit named SRI (SACCH Repetition Indicator) is introduced in Uplink SACCH to indicate to the tester whether it shall consider the BSI bit for FER computation. This SRI bit is mapped onto spare bit (bit #8 of octet #1) of Uplink SACCH. The SRI bit is set in Uplink SACCH using the SACCH_CTR counter. 

This mechanism is described in Figure 1.
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Figure 1 – Repeated Downlink SACCH test loop mechanism

Conclusions
A proposal has been described that allow Downlink Repeated SACCH performance assessment on MS side. The CRs associated to fully define it are also proposed so the test can be integrated in the GERAN specifications as soon as possible. This proposal is very simple to implement on the MS side, and the FER computation in the tester is very straightforward. Note that the additional bit needed in the uplink SACCH can be used for other purposes when not in test mode for downlink repeated SACCH.
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