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Repeated FACCH

Outline

Repeated FACCH is a feature which allows the BSS to send duplicate FACCH messages when it considers appropriate in order to give an MS the opportunity to use layer 1 combining techniques, thus reducing the need for retries in LAPDm.

This feature is applicable to downlink only.

The BSS may repeat LAPDm command FACCH frames regardless of the capabilities of the MS.

The BSS may repeat LAPDm response FACCH frames to an MS which indicates support for ‘Repeated ACCH Capability’.

References

3GPP TS 44.006, 24.008, 45.005

Conformance requirements

(44.006 clause 10.4)

The MS shall, when receiving a downlink FACCH block, always attempt to decode it without combining with any previously received FACCH block. 

If the current FACCH block is successfully decoded and an identical FACCH block was previously received (successfully decoded and spaced in time from the current FACCH block as specified in sub-clause 10.2), the MS shall not send the LAPDm frame of the current FACCH block to the LAPDm entity.

If the current FACCH block is successfully decoded and there was no such previously received identical FACCH block the LAPDm frame of the current FACCH block is sent to the LAPDm entity. In this case the performance requirements for FACCH apply (see 3GPP TS 45.005).

If the current FACCH block is unsuccessfully decoded and there was an unsuccessfully decoded FACCH block spaced in time from the current FACCH block as specified in sub-clause 10.2, a new decoding using the information from both these FACCH blocks shall be performed. If this decoding is successful the LAPDm frame produced by the new decoding is sent to the LAPDm entity. In this case the performance requirements for Repeated Downlink FACCH apply (see 3GPP TS 45.005).

Proposed tests

Layer 1

Ideally a new layer 1 test to validate compliance with the new FER limits for repeated FACCH stated in TS 45.005 should be written, however because of the way in which the application of the requirements are specified in 44.006, the requirement appears to be untestable without further feedback from the MS (see annex for further details).

Signalling

Since repeated downlink FACCH should be considered as layer 1 functionality, there are no explicit requirements for signalling tests (other than the correct signalling of capability in classmark, for which no specific test is proposed), however since this functionality will be applicable at ALL MS, it is important to confirm that an MS does not behave abnormally when it successfully decodes both first and repeated FACCH.

It is therefore proposed to modify one or a small number of existing tests which use FACCH signalling to also test downlink repeated FACCH, both in the case where it is applicable to LAPDm command frames, and for applicable MS also LAPDm response frames.

Repeated SACCH

Outline

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.

This feature is symmetric and is thus applicable to downlink and uplink.

This feature will only be used where the MS indicates support for Repeated ACCH Capability.

References

44.006, 44.004, 45.005

Conformance requirements

(for layer 1, 44.006 clause 11.2)

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).

(for signalling, 44.006 clause 11.2)

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".

(for signalling, 44.006 clause 11.3)

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.

Proposed tests

Layer 1

Ideally a new layer 1 test to validate compliance with the new FER limits for repeated downlink SACCH stated in TS 45.005 should be written, however because of the way in which the application of the requirements are specified in 44.006, the requirement appears to be untestable without further feedback from the MS (see annex for further details).

Signalling

Tests are required to separately cover the requirements of uplink and downlink.  

For downlink a test is required to ensure the MS correctly signals for a repetition when a SACCH frame is received in error.

For uplink a test is required to ensure the MS correctly repeats frames when signalled to do so by the BSS.  A further test is required to ensure this behaviour is correct whilst an uplink SAPI 3 transfer is in progress. 

The proposal is therefore to add three new tests to cover the above stated requirements.

An appropriate section of 51.010 has yet to be identified as to where these new test cases should be located.

Annex – Why are enhanced layer 1 capabilities considered untestable?

Repeated FACCH

The requirements of 44.006 states that the MS shall attempt to decode each received FACCH frame in its own right, and should only use combining where it receives, but unsuccessfully decodes two FACCH frames with the correct time spacing.  It is only where the MS performs this combining that the new performance requirements stated in 45.005 are applicable.  At all other times the existing FACCH FER performance requirements are applicable.

Since an SS with repeated FACCH applied on all downlink FACCH frames has no knowledge of the process that has occurred in the MS, it is unable to determine which FACCH FER limit is applicable from frame to frame.

Additionally, the existing FACCH FER performance requirements are specified differently to those of the new repeated FACCH FER performance requirements.  Taking the example of co-channel interference at TU50, existing performance is @ C/I = 6dB, FER < 8%, new performance is @ C/I = 5.5dB, FER < 5%.  Thus, even if the MS were to signal whether combining has been used, this would remain untestable since the two C/I are not the same.

Repeated SACCH

The performance requirement applicable to the MS is the downlink requirement.  The messages that will be sent which are applicable for repetition are unacknowledged (SI5, SI6, etc.), their only external notable impact being on result information returned by the MS in measurement reports, and on the RADIO_LINK_TIMEOUT.

As with repeated FACCH, the new performance requirement is only applicable where the MS has used combining.  Also as with repeated FACCH, the SS has no knowledge of the processes occurring in the MS, and is thus unable to determine applicable limits.

Also, as with repeated FACCH, the old and new limits are differently specified: existing being @ C/I = 6dB, FER < 9%, new being @ C/I = 4.5dB, FER < 5%.  Thus, even if the MS were to signal whether combining has been used, and whether (unacknowledged) frames had been decoded successfully, this would remain untestable since the two C/I are not the same.

