3GPP TSG-RAN WG2 Meeting #109 electronic     
                                         R2-2000259
Elbonia, 24 Feb - 6 Mar 2020                                        
Title: 
Discussion on  left  MAC issues

Source: 
ZTE, Sanechips

Agenda item:
6.4.3.1
Document for:
Discussion and Approval

Introduction
During RAN2#108 meeting, some MAC related agreements have been reached as below:
	 For each new transmission, UE selects a Destination having the logical channel with the highest priority, among the logical channels having data available for transmission and having no mapping restrictions to a sidelink grant. Then, UE allocate the sidelink grant to the logical channels from the logical channel with the highest priority.

The logical channel with disabling the HARQ feedback cannot be multiplexed with a logical channel which enabling the HARQ feedback.

The UE shall discard the MAC PDU subheaders containing reserved values and the corresponding MAC SDUs for SL-SCH reception, at least for broadcast and groupcast, as in LTE. FFS for unicast.


During RAN1#99 meeting, some MAC related agreements have been reached as below:
	For dynamic grant and CG:
If the gNB provides PUCCH resources for feedback, the UE reports SL HARQ FB to the gNB
If the gNB does not provides PUCCH resources for feedback, the UE does not report SL HARQ FB to the gNB

From RAN1 perspective, a configured grant for SL can carry a TB for which SL HARQ FB is enabled or disabled. 
For any CG, if there is a possibility to carry a TB with SL HARQ FB being enabled, there is always a corresponding PSFCH configuration 
A TB with SL HARQ FB is enabled can be carried by a CG only if there is a corresponding PSFCH configuration for the CG
For a TB with SL HARQ FB is disabled, up to RAN2 how to utilize a CG for the transmission


During the running CR of TS38.321,  some remaining MAC issues have been listed by Editor’s Note:
	Editor’s Note: FFS how LCP will take HARQ A/N enabled/disabled into account, e.g. packet with HARQ enabled will be multiplexed only with packets with HARQ enabled.

Editor’s Note: FFS on need of V field.
Editor’s Note: FFS on handling of unknown, unforeseen and erroneous protocol data for sidelink unicast.


In this contribution, we will provide further analyses on left MAC issues such as SL LCP, HARQ feedback and MAC subheader, and identify the potential standard impacts based on above agreements.
Discussion 
Sidelink  LCP
Based on the agreements in RAN2#108 meeting, if an SLRB has no HARQ enable/disable attribute, how to handle it in LCP procedure is FFS. For this issue, according to our understanding, if the SLRB has no HARQ enable/disable attribute, it is mostly like that configuring either HARQ enable or HARQ disable attribute for this SLRB and associated logical channel can be accepted. Therefore, it is unnecessary to constrain the HARQ attribute of this kind of logical channel, and it can be multiplexed with either the logical channel enabling the HARQ feedback or the logical channel disabling the HARQ feedback.

Proposal1：if an SLRB has no HARQ enable/disable attribute, the associated logical channel can be multiplexed with either the logical channel enabling the HARQ feedback or the logical channel disabling the HARQ feedback.

Based on the TS38.321 running CR, MAC shall consider only logical channels with the same Source Layer-2 ID-Destination Layer-2 ID pair for one of unicast, groupcast and broadcast for MAC PDU(s) associated with one SCI. For a new transmission, the MAC entity will select a Destination having the logical channel with the highest priority among the logical channels. Then the MAC entity can only multiplex MAC SDUs having the logical channel with the same Destination in a MAC PDU.  
As we know, during RAN2#108, it is agreed that the logical channel with disabling the HARQ feedback cannot be multiplexed with a logical channel which enabling the HARQ feedback. Based on this agreement, LCP shall take HARQ feedback enabled/disabled into account, e.g. packet with HARQ enabled will be multiplexed only with packets with HARQ enabled. Therefore, during the procedure of Selection of logical channels, the MAC entity will select not only a Destination but also HARQ feedback enabled/disabled attribute of the logical channel which has the highest priority among the logical channels. But considering that the logical channel with the highest priority may have no HARQ enable/disable attribute, so the MAC entity shall firstly select destination according to logical channel priority, then select HARQ feedback enabled/disabled attribute among the logical channels having HARQ enable/disable attribute. To be specific, after the MAC entity selects the Destination of the logical channel with the highest priority, it shall further select the HARQ feedback enabled/disabled attribute of the logical channel which has the highest priority among the logical channels having HARQ enable/disable attribute and belonging to the selected destination. Then the MAC entity shall only consider and select sidelink logical channels  having the same  Destination and  HARQ feedback enabled/disabled attribute for MAC PDU(s) in SL LCP. 

Proposal2: During the procedure of Selection of logical channels, after the MAC entity selects the Destination of the logical channel with the highest priority, it shall further select the HARQ feedback enabled/disabled attribute of the logical channel which has the highest priority among the logical channels having HARQ enable/disable attribute and belonging to the selected destination.
Proposal3: The MAC entity shall only consider and select sidelink logical channels having the same Destination and  HARQ feedback enabled/disabled attribute for MAC PDU(s) in SL LCP.
Furthermore, according to RAN1’s agreement: a TB with SL HARQ FB is enabled can be carried by a CG only if there is a corresponding PSFCH configuration for the CG. Similarly, it seems reasonable that a TB with SL HARQ FB enabled can be carried by a SL grant (including both configured grant and dynamic grant) only if there is a corresponding PSFCH configuration for the SL grant. In another word, in case the SL grant has no corresponding PSFCH configuration, the MAC entity shall only select the logical channels with HARQ feedback disabled or without HARQ feedback attribute.
Proposal4 : A TB with SL HARQ FB enabled can be carried by a SL grant (including both configured grant and dynamic grant) only if there is a corresponding PSFCH configuration for the SL grant.

Proposal5: In case the SL grant has no corresponding PSFCH configuration, the MAC entity shall only select the logical channels with HARQ feedback disabled or without HARQ feedback attribute.
UL HARQ feedback 
According to the agreements in RAN1#99 meeting, if the gNB provides PUCCH resources for feedback, the UE reports SL HARQ FB to the gNB. But if the associated SL MAC PDU includes sidelink logical channels disabling the HARQ feedback, then how the UE reports SL HARQ FB to the gNB is FFS. For this issue, there are two options as below:

The UE reports SL ACK feedback to the gNB directly.

If the gNB provides PUCCH resources for feedback, then even if the associated SL MAC PDU includes sidelink logical channels disabling the HARQ feedback, the associated  SCI shall indicate the SL HARQ  feedback is enabled.

Considering that the sidelink logical channel disabling the HARQ feedback is mostly like to carry low latency requirement traffic, the retransmission based on HARQ FB cannot meet the latency requirement. So option 1) seems more reasonable and simpler. 

Proposal 6: If the gNB provides PUCCH resources for feedback, but the associated SL MAC PDU includes sidelink logical channels disabling the HARQ feedback, the UE reports SL ACK feedback to the gNB.
In addition, if the gNB does not provide PUCCH resources for feedback, the UE cannot request SL resource for retransmission. If the associated SL grant includes sidelink logical channels enabling the HARQ feedback, then whether the UE needs to receive SL HARQ FB from the other UE is FFS. For this issue, there are three options as below:

It is unnecessary for the UE to receive SL HARQ feedback from the other UE so that the SCI shall indicate that the SL HARQ feedback is disabled even if the associated SL MAC PDU includes sidelink logical channels enabling the HARQ feedback.
To avoid the case that the data of sidelink logical channel enabling the HARQ feedback cannot acquire SL resource for retransmission, the UE shall prior to multiplex the logical channel disabling the HARQ feedback during SL LCP procedure if the gNB does not provide PUCCH resources for feedback.
To reduce the impacts on the specification, whether the gNB provides PUCCH resources for feedback impacts neither the  SL LCP procedure nor the SL HARQ feedback indication in the associated SCI.

Considering that option 1 and 2 makes the UE behavior and the SL LCP procedure complicated but the benefit is not obvious, we think option 3 is best.
Proposal 7: Whether the gNB provides PUCCH resources for feedback impacts neither the  SL LCP procedure nor the SL HARQ feedback indication in the associated SCI.
V field in MAC PDU sub-header

In legacy LTE sidelink, the MAC PDU format version number field indicates which version of the SL-SCH subheader is used. If the V field is set to "0001", this identifier is a groupcast identifier. If the V field is set to "0010", this identifier is a unicast identifier. In addition, for sidelink communication, the Destination Layer-2 ID is set to the ProSe Layer-2 Group ID for groupcast or Prose UE ID for unicast. 
Observation1: In legacy LTE sidelink, the MAC PDU format version number field indicates which version of the SL-SCH subheader is used. And different values can be used to distinguish groupcast and unicast.

When it comes to NR V2X, all of the unicast, groupcast and broadcast services are supported, but so far RAN1 does not consider to include cast type field in SCI. It means Rx UE cannot identify cast type from the SCI. Correspondingly, such cast type information may be indicated by the V field in MAC PDU subheader which is similar like LTE sidelink.
Proposal 8: In NR V2X, V field should be used to indicate cast type of MAC PDU which is similar like LTE sidelink.
Handling of unknown, unforeseen and erroneous protocol data

During the RAN2 #108meeting, it has been agreed that the UE shall discard the MAC PDU subheaders containing reserved values and the corresponding MAC SDUs for SL-SCH reception, at least for broadcast and groupcast as in LTE, FFS for unicast. According to our understanding, considering that the NR V2X unicast is similar to NR uplink, the description shall be aligned with NR Uu. However, in order to simplify NR V2X UE behaviour, a common design for all cast type seems more reasonable. Thus, it is suggested to follow NR V2X broadcast and groupcast behaviour, UE shall also discard the MAC PDU subheaders containing reserved values and the corresponding MAC SDUs for SL-SCH reception for unicast.

Propoal 9: It is suggested to follow NR V2X broadcast and groupcast behaviour, the UE shall discard the MAC PDU subheaders containing reserved values and the corresponding MAC SDUs for SL-SCH reception for unicast.

Conclusion 

In this contribution, we provided left MAC issues such as SL LCP, HARQ feedback and MAC subheader.  And we have the following observations  and proposals:

Observation1: In legacy LTE sidelink, the MAC PDU format version number field indicates which version of the SL-SCH subheader is used. And different values can be used to distinguish groupcast and unicast.
Proposal1：if an SLRB has no HARQ enable/disable attribute, the associated logical channel can be multiplexed with either the logical channel enabling the HARQ feedback or the logical channel disabling the HARQ feedback.

Proposal2: During the procedure of Selection of logical channels, after the MAC entity selects the Destination of the logical channel with the highest priority, it shall further select the HARQ feedback enabled/disabled attribute of the logical channel which has the highest priority among the logical channels having HARQ enable/disable attribute and belonging to the selected destination.
Proposal3: The MAC entity shall only consider and select sidelink logical channels having the same Destination and  HARQ feedback enabled/disabled attribute for MAC PDU(s) in SL LCP.
Proposal4 : A TB with SL HARQ FB enabled can be carried by a SL grant (including both configured grant and dynamic grant) only if there is a corresponding PSFCH configuration for the SL grant.

Proposal5: In case the SL grant has no corresponding PSFCH configuration, the MAC entity shall only select the logical channels with HARQ feedback disabled or without HARQ feedback attribute.
Proposal 6: If the gNB provides PUCCH resources for feedback, but the associated SL MAC PDU includes sidelink logical channels disabling the HARQ feedback, the UE reports SL ACK feedback to the gNB.
Proposal 7: Whether the gNB provides PUCCH resources for feedback impacts neither the  SL LCP procedure nor the SL HARQ feedback indication in the associated SCI.
Proposal 8: In NR V2X, V field should be used to indicate cast type of MAC PDU which is similar like LTE sidelink.
Propoal 9: It is suggested to follow NR V2X broadcast and groupcast behaviour, the UE shall discard the MAC PDU subheaders containing reserved values and the corresponding MAC SDUs for SL-SCH reception for unicast.
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