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1 Introduction
In the TS 38.321 running CR [1], there are some remain issues on MAC layer. In this contribution, we discuss the left issues for 5G V2X with NR sidelink.
2 Discussion
2.1 Issue-1: HARQ Process ID
During the last meeting, it was agreed that 
13:
The number of transmitting sidelink processes configured for transmissions of multiple MAC PDUs is limited to a smaller value than the maximum number of transmitting Sidelink processes, as in LTE. FFS for the exact number.
14:
How TX UE determine HARQ process ID for SCI and related PSSCH transmission is left to UE implementation for NR sidelink. FFS on mode1.
According to the agreements, for SL dynamic grant, there must be a mapping between the HARQ process ID in DCI and the HARQ process ID in SCI. How to map from the HARQ process ID in DCI to the HARQ process ID in SCI can be specified or up to UE implementation. In [2], all companies support the latter. During the last meeting, some companies thought it is better to wait for RAN1’s progress. In the RAN1’s last meeting, it was agreed to have HARQ process ID in DCI with the working assumption that the HARQ ID is used to identify the TB for which resources for retransmission are provided. So it is the time for RAN2 to make a decision on how to determine HARQ process ID for SCI. 

Actually we think that both solutions can work, specifying how to determine HARQ process ID or up to UE implementation. In LTE, it is left to UE implementation. In NR, RAN2 also agree to use same solution for mode2. Taking coexistence of mode1 and mode2 into consideration, we think it is better to left to UE implementation for all scenarios.

Proposal 1: How TX UE determine HARQ process ID for SCI and related PSSCH transmission is left to UE implementation for NR sidelink mode 1.

2.2 Issue 2: Handling of unknown, unforeseen and erroneous protocol data
During the last meeting, RAN2 had the following agreement with an FFS.

2:
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.
Some companies prefer a common solution for all cast type, i.e. discarding the MAC PDU subheaders containing reserved values and the corresponding MAC SDUs. Others think that we should follow Uu procedure for unicast, i.e. discarding the MAC PDU subheaders containing reserved values, the corresponding MAC SDUs and any remaining subPDUs. The reason is to avoid potential backward compatibility issues which can be caused by introducing new MAC CE in future release for unicast. We think it is our principle to avoid potential backward compatibility issues and prefer to follow Uu procedure.

Proposal 2: For unicast, The UE shall discard the MAC PDU subheaders containing reserved values, the corresponding MAC SDUs and any remaining subPDUs in the MAC PDU for SL-SCH reception.
2.3 Issue 3: Resource selection

Currently there is an FFS on need of additional condition triggering TX resource (re-)selection. In the previous meetings RAN2 agreed several conditions to reselect TX resource, most of which are LTE rules. In LTE V2X, resource reselection can be triggered if the latency requirement of the data cannot be satisfied. However, the LTE V2X does not consider the data reliability requirement. In NR, HARQ feedback based retransmission is supported, where the Tx UE is aware of the decoding result of the transmitted data, based on the A/N feedback from the Rx UE. If the Tx UE receives a lot of consecutive NACKs from the Rx UE, the Tx UE should be allowed to trigger resource reselection, since the consecutive NACKs indicate bad channel condition at the Rx UE side. In other words, resource reselection can be triggered if the reliability requirement of the data cannot by satisfied. 
Proposal 3: TX resource reselection can be triggered by consecutive NACKs received from the RX UE.
2.4 Issue 4: LCP consideration
2.4.1 LCH restriction

In RAN2#107bis [3], it was agreed that LCP will take HARQ A/N enabled/disabled into account, e.g. packet with HARQ A/N enabled will be multiplexed only with packets with HARQ A/N enabled.  On the other hand, a sidelink resource pool can be configured with or without PSFCH resource as specified in the 38.331 running CR [4]. If a resource pool is not configured with PSFCH resource, the HARQ feedback for all transmissions in the resource pool is disabled. From our perspective, SL grant with HARQ feedback resource can be used for either packets with HARQ A/N enabled or packets with HARQ A/N disabled while SL grant without HARQ feedback resource can only be used for packets with HARQ A/N disabled.  Thus, an additional restriction for logical channel selection based on the sidelink transmission resource should be considered that only HARQ A/N disabled logical channels can be selected for the grant without PSFCH resource.

Proposal 4: For the grant without PSFCH resource, only the HARQ A/N disabled logical channels can be selected.
In NR uplink, LCP restriction for PUSCH duration was introduced, motivated by the short latency requirement. During the RAN1 meetings for Rel-16 V2X discussion, it was agreed that 
RAN1 #98
· SL minimum resource allocation unit is a slot

RAN1 #99
· For Rel-16, (normal CP)

· Support 7, 8, 9,…, 14 symbols in a slot without SL-SSB for SL operation

· Target reusing Uu DM-RS patterns for each of the symbol-length, with modifications as necessary

· No other additional spec impact is expected for supporting 7, 8, …, 13 of DM-RS symbols

· 2, 3, 4

· For a dedicated carrier, only 14-symbol is mandatory

· There is a single (pre-)configured length of SL symbols in a slot without SL-SSB per SL BWP.

· There is a single (pre-)configured starting symbol for SL in a slot without SL-SSB per SL BWP.

According to the above RAN1 agreements, we can know that PSSCH lengths of 7-14 symbols are supported for NR V2X PC5 communication, due to availability of consecutive symbols in a slot for SL transmission. However, the time-domain granularity of SL resource allocation is still a slot, which means that the scheduling unit of SL is a slot. Although RAN1 defines various PSSCH duration/length, the latency for transmission resource access will not be shortened, since the latency reduction for transmission resource access is enabled mostly by the low level of scheduling granularity, rather than a short PSSCH length. Thus, we propose that

Proposal 5: The restriction of PSSCH duration need not to be considered in LCP procedure.
2.4.2 Destination selection

Upon reception of a SL grant for new transmission, the Tx UE will associate one pair of Destination and Source ID to the MAC PDU to be transmitted on the grant. Only the logical channels with the associated Destination and Source ID pair should be selected for transmission. Thus, the first step of the LCP procedure is to select a Destination ID for the MAC PDU to be generated, based on the priority of each logical channel. 
In NR V2X, SL CSI reporting MAC CE is introduced to report the SL channel measurement results on each unicast link to the peer UE. Furthermore, the SL CSI reporting MAC CE can only multiplexed with transmissions for the same unicast link (e.g. having same source and destination L2 IDs). According to the running CR to 38.321 for NR V2X, it is unclear whether the Destination selection considers the triggered SL CSI reporting as well as the logical channels with data available. Suppose a Destination has no logical channels with data available but a triggered SL CSI reporting, the Destination shall never be selected, if the Destination selection only consider logical channels with data available for transmission. Thus, we propose that
Proposal 6: Destination selection in SL LCP procedure should consider the MAC CE to be transmitted, e.g. the triggered SL CSI reporting.

Regarding the priority of the SL CSI MAC CE, RAN2 agreed in the last meeting that CSI report MAC CE is prioritized between PC5-RRC/S and SL data LCHs in SL LCP procedure. This relative priority principal makes sense when the UE allocates the radio resource to the logical channels associated with the selected Destination and Source ID pair. In general, we believe the control signalling should be prioritized over the data for transmission within a link. However, Destination selection handles the priorities among multiple links, not the priorities among the logical channels within a link. In such case, the priority of the triggered SL CSI reporting for a unicast link with only low priority data should not be higher than the priority of the data LCHs from another unicast link with high priority data. Otherwise, the high priority data would have a lower chance for transmission, in comparison to the SL CSI MAC CE associated with low priority data. Thus, we think it is reasonable to define the priority of the SL CSI MAC CE based on the priority of the data of the same unicast link, for the Destination selection, e.g. equal to the value of the highest priority of the data LCHs of the same unicast link.
Meanwhile, SL CSI reporting is useful for the peer UE to maintain its transmission performance by transmission parameter adaptation. Thus, the SL CSI reporting is useful to the data transmission of the peer UE. The priority of the reported SL CSI should be relevant to the priority of the data to be transmitted by the peer UE. However, priority value of the logical channel is a Tx related parameter that will not be known by the receiver side. In order to correctly configure the priority of the CSI MAC CE for Destination selection at the receiver side, we propose that the priority of the logical channels, at least the highest/ priority value, should be informed to the peer UE as well. 
In the last RAN2 meeting, it was agreed that the priority indicated in the SCI is equal to the value of the highest priority of logical channels served by a MAC PDU to be transmitted on PSSCH scheduled by the SCI. Thus, when a UE is triggered by a SCI to report a SL CSI, the UE can derive the priority of the data transmitted by the peer UE, based on the priority indicated in the SCI .Then, the priority of the corresponding CSI MAC CE for Destination selection can be set to be equal to the priority indicated in the SCI which triggers the CSI reporting.

Proposal 7:   The priority of the CSI MAC CE for Destination selection should be equal to the priority indicated in the SCI which triggers the CSI reporting.
2.5 Issue 5: SR remain issue
In the current spec, there are two cancel conditions of pending SR triggered by SL-BSR. One condition is “when the SL grant(s) can accommodate all pending data available for transmission in sidelink”. The other is “when the MAC PDU is transmitted and this PDU includes a Sidelink BSR MAC CE which contains buffer status up to (and including) the last event that triggered a Sidelink BSR (see clause 5.x.1.4) prior to the MAC PDU assembly”. 

The reason for the first cancellation condition is that pending data available will trigger the BSR, and the BSR will trigger the SR, so if the all pending data available for transmission in sidelink is sent out, all pending SR(s) can be cancelled. But this cancel condition is too strict for pending SR(s) triggered by the SL-CSI reporting which only rely on SL-CSI reporting. Therefore, all pending SR(s) triggered by SL-CSI reporting shall be cancelled when the MAC PDU is transmitted and this PDU includes a SL-CSI MAC CE. Thus, we propose that

Proposal 8: All pending SR(s) triggered by SL-CSI reporting shall be cancelled when the MAC PDU is transmitted and this PDU includes a SL-CSI MAC CE.
2.6 Issue 6: MAC subheader for SL-SCH
In NR V2X, it is need to distinguish the cast type of different services to process the data. For example, for unicast and groupcast, RX UE need to feedback ACK or NACK to TX UE if the data is received but it is unnecessary for broadcast. 
Observation: In PHY layer, service cast type need to be distinguished

Therefore, in RAN2, it is not necessary to further distinguish the cast type. Thus, we propose that

Proposal 9: The V field is not needed.

3 Conclusion

In this contribution we analyzed remain issues of MAC layer in NR V2X, and made the following proposals:
Proposal 1: How TX UE determine HARQ process ID for SCI and related PSSCH transmission is left to UE implementation for NR sidelink mode 1.

Proposal 2: For unicast, The UE shall discard the MAC PDU subheaders containing reserved values, the corresponding MAC SDUs and any remaining subPDUs in the MAC PDU for SL-SCH reception.
Proposal 3: TX resource reselection can be triggered by consecutive NACKs received from the RX UE.

Proposal 4: For the grant without PSFCH resource, only the HARQ A/N disabled logical channels can be selected.

Proposal 5: The restriction of PSSCH duration need not to be considered in LCP procedure.
Proposal 6: Destination selection in SL LCP procedure should consider the MAC CE to be transmitted, e.g. the triggered SL CSI reporting.

Proposal 7:   The priority of the CSI MAC CE for Destination selection should be equal to the priority indicated in the SCI which triggers the CSI reporting.
Proposal 8: All pending SR(s) triggered by SL-CSI reporting shall be cancelled when the MAC PDU is transmitted and this PDU includes a SL-CSI MAC CE.
Observation: In PHY layer, service cast type needs to be distinguished

Proposal 9: The V field is not needed.
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