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1 Introduction

In this document we present some issues in MAC which were identified in e-mail discussion 91bis#29 and could benefit from further discussion.
2 Discussion
2.1 BSR triggering

Legacy BSR triggering is described in section 5.14.1.4 and the following paragraph was discussed:

-
SL data, for a sidelink logical channel of a ProSe Destination, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and there is currently no data available for transmission for any of the sidelink logical channels belonging to the same ProSe Destination, in which case the Sidelink BSR is referred below to as "Regular Sidelink BSR";

Example 1 – Rel-12 behaviour for SL BSR triggering.

In Rel-13 we should replace “ProSe Destination” with “LCG” as a ProSe Destination may have up to 4 LCGs and LCG is defined per ProSe Destination. In Rel-12 each ProSe Destination had only 1 LCG. Therefore one proposal was to change the above paragraph to:

-
SL data, for a sidelink logical channel which belongs to an LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and there is currently no data available for transmission for any of the sidelink logical channels belonging to the same LCG, in which case the Sidelink BSR is referred below to as "Regular Sidelink BSR";

Example 2 – Proposed new Rel-13 behaviour for SL BSR triggering.

It was identified that this changes the behaviour for BSR triggering which can be illustrated with the following example.
0.
Assume there is data available for transmission in the buffers with ProSe Destination=1 and LCG=2.

1.
If new data with ProSe Destination=1 and LCG=1 arrives the following happens:

a.
REL-12: No BSR is triggered, as there already is data available for ProSe Destination=1.

b.
REL-13: A BSR is triggered, as there is no data available for LCG=1.

2.
If new data with ProSe Destination=2 and LCG=2 arrives the following happens:

a.
REL-12: A BSR is triggered, as there is no data available for ProSe Destination=2.

b.
REL-13: A BSR is triggered, as there is no data available for LCG=2. Remember that LCG is defined per ProSe Destination in Rel-13.

From this brief analysis it seems more BSRs would be triggered with the proposed new behaviour. This would cause more signalling, but it would also be beneficial for the eNB which would learn that data of a higher priority is available, as the different LCGs in practice represent different priorities. This would be similar to the existing UL behaviour for BSR triggering which is that a BSR is triggered if higher priority data arrives (TS 36.321, section 5.4.5).

Proposal 1 SL BSR triggering is updated according to Example 2.

2.2 Transmissions to multiple destinations in one SC period
RAN2#91bis made the following working assumption.

Multiple transmissions within overlapping SC periods to different destination IDs are allowed subject to SC-FDM constraint.  FFS on how this is achieved and implications for Mode 1 and Mode 2.

Pending RAN2 agreements, the rapporteur proposes the following implementation.

1.
Section 5.14.1.1 – The UE establishes the number of grants in the coming SC period. This involves taking into account that there can be multiple grants configured in one subframe.

2.
Section 5.14.1.2.1 – As there could be multiple transport blocks being transmitted in one subframe, the Sidelink HARQ entity should maintain multiple Sidelink processes. Also, the current SC period can be associated with multiple ProSe Destinations, so that terminology must be revised.
3.
Section 5.14.13.1 – This section has been updated to support the introduction of priority of the sidelink logical channels. But it must also take into account that MAC PDUs transmitted during a SC period belonging to the same SCI must have the same ProSe Destination. The view of the rapporteur is that the LCP procedure should be called once per SCI (i.e. transmitted destination) in a SC period. Example: To support transmission to two destinations it would be called twice.
Remaining sections should remain mostly intact.

Proposal 2 RAN2 takes specification implementation into consideration when discussing transmissions to multiple destinations.

2.3 Interruptions on Uu due to Discovery Rx or Tx (“The Gaps”)

The Sidelink Discovery gaps create interruptions on Uu operation, both in uplink and in downlink. Transmission of Discovery creates an interruption on UL and reception of discovery creates an interruption in downlink. In some sense Sidelink Discovery gaps are similar to measurement gaps. Below is a list of MAC functions impacted by measurement gaps.
-
Random Access

-
A UE may take measurement gaps into account when determining the next available PRACH subframe.

-
Receiving RAR has higher priority than measurement gaps.

-
Monitoring PDCCH during contention resolution has higher priority than measurement gaps.

-
DL assignment reception

-
Configured grants (i.e. SPS) during measurement gaps are ignored, and DL-SCH is not received.
-
UL grant reception

-
Configured uplink grants (i.e. SPS) during measurement gaps are processed but there is no transmission on UL-SCH.

-
UL HARQ process

-
A cancelled transmission on UL-SCH due to a measurement gap is followed by a non-adaptive retransmission.

-
A transmission is not performed if there is a measurement gap at the time of transmission.

-
HARQ feedback is set to ACK if there is a measurement gap at the time of reception of HARQ feedback.

-
Dedicated scheduling requests are not transmitted during measurement gaps.

-
During DRX Active time, measurement gaps are prioritized and PDCCH is not monitored.

-
UE does not perform transmission of HARQ feedback, CQI/PMI/RI/PTI, and SRS. 
However, it must be stressed that Sidelink Discovery gaps might be longer than the measurement gaps. And while it can be good to know the presence and impact of measurement gaps in the specification, care as to be taken in every separate case. Blindly reusing the UE behaviour from measurement gaps is not recommended.

Proposal 3 The rapporteur proposes that care has to be taken when deciding the UE behaviour for sidelink discovery gaps. Blindly reusing the UE behaviour for measurement gaps is not recommended.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
SL BSR triggering is updated according to Example 2.
Proposal 2
RAN2 takes specification implementation into consideration when discussing transmissions to multiple destinations.
Proposal 3
The rapporteur proposes that care has to be taken when deciding the UE behaviour for sidelink discovery gaps. Blindly reusing the UE behaviour for measurement gaps is not recommended.
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