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Introduction
In this document, we discuss remaining MAC issues which need to be addressed for MAC specifications.
Layer-1 IDs in SCI and SRC/DST in SL-SCH subheader
In the LS in R1-1911746 on additional high layer information for sidelink physical layer [1], RAN1 informs us that the following parameters are determined in the higher layer and signalled via SCI:

· Layer-1 Destination ID: 16 bits

· Layer-1 Source ID: 8 bits

· Zone ID associated with TX UE’s location

· Layer 1 Priority: 3 bits

In the previous meeting, RAN2 agreed that the Layer-2 ID length is 24 bits. But, RAN2 did not make decision on whether UE can allocate Layer-1 IDs to the other UE for a PC5-RRC connection in PC5 unicast link. 

In LTE sidelink communication, the LSB part (8 bits) of Destination Layer-2 ID can be transmitted in SCI while the other part of Destination Layer-2 ID in the header of a MAC PDU. This approach can be also used for NR sidelink communication, particularly when UEs perform sidelink for broadcast and groupcast with potential collision. Alternatively, as RAN2 previously discussed, UE can allocate Layer-1 IDs to the other UE for a PC5-RRC connection in PC5 unicast link via a PC5-RRC message to avoid ID collision.

We think that both options can be used for NR sidelink communication. For instance, if two UEs perform unicast sidelink transmission for a PC5-RRC connection, each of two UEs could allocate its own values of Layer-1 Source ID and Layer-1 Destination ID and signal them to the peer UE via a PC5-RRC message. After this allocation, the UE will indicate the Layer-1 Source ID and Layer-1 Destination ID in SCI transmissions sent to the peer UE. 
If the UE does not signal Layer-1 IDs to the peer UE via PC5-RRC message for the PC5-RRC connection, or if the UE performs sidelink transmission for broadcast or groupcast, the UE can use a part of the Layer-2 ID as the corresponding Layer-1 ID. In this case, the Layer-1 Destination ID corresponds to the 16 bit LSB of the Destination Layer-2 ID, and the Layer-1 Source ID corresponds to the 8 bit LSB of the Source Layer-2 ID.
Proposal 1: If two UEs perform unicast sidelink transmission for a PC5-RRC connection, each of two UEs allocates its own values of Layer-1 Source ID and Layer-1 Destination ID and signal them to the peer UE via a PC5-RRC message. After this allocation, the UE indicates the Layer-1 Source ID and Layer-1 Destination ID in SCI transmissions sent to the peer UE.
Proposal 2: If the UE does not signal Layer-1 IDs to the peer UE via a PC5-RRC message for the PC5-RRC connection, or if the UE performs sidelink transmission for broadcast or groupcast, the Layer-1 Destination ID corresponds to the 16 bit LSB of the Destination Layer-2 ID, and the Layer-1 Source ID corresponds to the 8 bit LSB of the Source Layer-2 ID.

Depending on Layer-1 ID, the length of Layer-2 ID included in the SL-SCH subheader can be determined. If a UE allocates its own Layer-1 ID, the length of Source and Destination Layer-2 ID included in the SL-SCH subheader should be 24 bits respectively. Meanwhile, if the Layer-1 Destination ID corresponds to the 16 bit LSB of the Destination Layer-2 ID and the Layer-1 Source ID corresponds to the 8 bit LSB of the Source Layer-2 ID, the DST field includes 8 bit MSB of the Destination Layer-2 ID and the SRC field includes 16 bit MSB of the Source Layer-2 ID.
Proposal 3: After a UE allocates its own Layer-1 IDs to a peer UE via a PC5-RRC message, the UE includes the full length of Source Layer-2 ID in the SRC field and the full length of Destination Layer-2 ID in the DST field of the SL-SCH subheader of a MAC PDU to be transmitted to the peer UE.
Proposal 4: If a UE does not allocate its own Layer-1 IDs to a peer UE, the DST field includes 8 bit MSB of the Destination Layer-2 ID and the SRC field includes 16 bit MSB of the Source Layer-2 ID for the SL-SCH subheader of a MAC PDU to be transmitted to the peer UE.
As captured in the running CR to 38.321 [2], when MAC entity instructs the physical layer to transmit, MAC entity provides the physical layer with HARQ information and QoS information. The QoS information includes at least location information which corresponds to the zone ID in the LS from RAN1 [1]. 

Thus, it is likely to specify how UE determines the zone ID in 38.321. We think that the zone ID can be calculated based on the formulae specified in 36.331.

Proposal 5: It is specified in 38.321 that the MAC entity determines the zone ID based on the formulae specified in 36.331 as UE’s location information and indicates the determined zone ID to the physical layer as part of QoS information associated to transmission of a MAC PDU.

In addition, RAN1 agreed to indicate the Layer-1 priority in SCI. In LTE sidelink, the priority indicated in a SCI is the value of the highest priority of logical channels served by a MAC PDU to be transmitted on PSSCH scheduled by the SCI. We think that the same approach can be applied to NR sidelink. 
Proposal 6: The priority indicated in a SCI is the value of the highest priority of logical channels served by a MAC PDU to be transmitted on PSSCH scheduled by the SCI.

We think that RAN2 should inform RAN1 about the above agreements on the Layer-1 IDs, the zone ID and the priority in SCI. The response LS to R1-1911746 is drafted in [3].
Proposal 7: Sends a response LS to RAN1 on additional high layer information for sidelink physical layer in order to inform RAN1 about RAN2’s agreements on SCI parameters provided by MAC.
HARQ operation

In the running CR, when a new TB is removed from a TX UE, RX UE allocates the TB to an unoccupied Sidelink process for soft combining. But, when Sidelink processes are fully used, RX UE could not find an unoccupied Sidelink process. Currently, it is not clear how RX UE receives a new TB when UE cannot find an unoccupied Sidelink process. The new TB could have a higher priority than other TBs currently occupying Sidelink processes.

We think that one simple way is to allow a new TB with a higher priority to replace any other TB occupying a Sidelink process with a lower priority. 

Proposal 8: If there is no unoccupied Sidelink process in the Sidelink HARQ entity, when a new TB arrives, RX UE allows a new TB with a higher priority to replace any other TB with a lower priority occupying a Sidelink process.

LCP

In LTE Sidelink LCP, UE first selects a Destination having the logical channel with the highest priority, among the logical channels having data available for transmission. Then, UE allocate a sidelink grant of a carrier to the logical channels from the logical channel with the highest priority, except logical channels not mapped to the carrier.

In NR Sidelink, LCP, each logical channel can be configured with mapping restrictions, i.e. configuredSLGrantType1Allowed which sets whether a configured grant Type 1 can be used for sidelink transmission. With this mapping restriction, if UE first selects a Destination, we may have two options in LCP procedure.
· Option 1: 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. Then, UE allocate a sidelink grant to the logical channels from the logical channel with the highest priority, except logical channels not mapped to the sidelink grant according to mapping restrictions.
· Option 2: 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.
Both Option 1 and 2 will follow the steps of LTE Sidelink LCP procedure. The first step of Option 1 is exactly same as the first step of LTE SL LCP. However, in Option 1, UE may select a Destination having no logical channel which can be mapped to the sidelink grant according to mapping restriction. Therefore, we propose to agree Option 2 for NR Sidelink LCP.
Proposal 9: 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.
RAN2 previously agreed that 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. However, details about this agreement are still left unclear. 
First of all, RAN2 previously agreed to configure whether HARQ feedback is enabled or disabled for a SLRB. But, some SLRBs should be allowed to be transmitted with or without HARQ feedback. For example, if a high reliable packet without a stringent delay requirement could be transmitted either in a small number of repetitions with HARQ feedback or in more repetitions without HARQ feedback. In addition, all or some signalling SLRBs could be configured for both (i.e. none of ‘enabled’ and ‘disabled’) and so use any new transmission opportunity. 
Proposal 10: ‘Whether HARQ feedback is enabled or disabled’ is optionally configured for a SLRB. The logical channel having no configuration of the HARQ feedback can be multiplexed with any logical channel which is configured with either enabled or disabled for HARQ feedback.

In addition, if the above is agreed, we think that if a logical channel is configured with disabled, the logical channel cannot be multiplexed with any logical channel with enabled. 
Proposal 11: The logical channel with disabling the HARQ feedback cannot be multiplexed with a logical channel which enabling the HARQ feedback.

Until now, RAN1 has no agreement on restriction of a SL grant to packets enabling HARQ feedback or disabling HARQ feedback. Regardless whether we finally agree to support a SL grant restricted to logical channels with enabled HARQ feedback, we assume that there will be a SL grant which is not restricted to only the logical channels with enabled HARQ feedback. Thus, UE could use the SL grant for both enabled HARQ feedback and disabled HARQ feedback.

In SL LCP, for new SL grant, UE first selects a Destination having the logical channel with the highest priority, among the logical channels having data available for transmission. Then, UE first selects the logical channel with the highest priority for the selected Destination. If we agree that the logical channel with disabling the HARQ feedback cannot be multiplexed with a logical channel which enabling the HARQ feedback, the logical channel with the highest priority for the selected Destination should determine whether the next logical channel should be configured with enabled HARQ feedback.
Proposal 12: For new SL grant not restricted to enabled HARQ feedback only, the firstly selected logical channel with the highest priority in LCP determines whether all the other logical channels multiplxed together should be configured with ‘enbled’ or ‘disabled’ for HARQ feedback.
Configured Grant and CG Confirmation MAC CE

RAN2 previously agreed to support mulitple configured grants. Multiple active configured sidelink grants should be supported in NR sidelink communication.
For LTE sidelink SPS, maximum 8 SPS configurations with different parameters can be configured by eNB and all SPS configurations can be active at the same time. The activation/deactivation of SPS configuration is signalled via PDCCH by eNB. 

As in LTE SPS, we propose to configure up to 8 configured grant configurations with different parameters for NR sidelink communication.
Proposal 13: Up to 8 configured grants can be configured and active for NR sidelink communication.

For simplicity in this release, we propose that configured grant Type 1 and Type 2 cannot be simultanesouly configured for a UE in NR sidelink communication to avoid potential issues related to combination of Type 1 and 2. There seems no big motiviation for supporting it.
Proposal 14: Configured grant Type 1 and Type 2 cannot be simultanesouly configured for a UE in NR sidelink communication.

RAN1 previously made some agreements on configured grants as follows:

· A configured grant (type-1, type-2) provides a set of resources in a periodic manner for multiple sidelink transmissions.

· UE decides which TB to transmit in each of the occasions indicated by a given configured grant.

· FFS: whether different transmissions of a TB can take place across multiple configured grants.

· Other restrictions on what can be transmitted in a given configured grant (e.g., based on QoS, destination UE, etc.) are up to RAN2.

We think that one of simple ways to solve half duplex problems in sidelink is that the network allocates different configured grants to a UE for different destinations. Each CG is configured with a destination. 
Previously, RAN2 agreed to introduce mapping restriction between a logical channel and a configured grant Type 1. We think that this retriction should be allowed to be configured only for all or some logical channel(s) belonging to a destination, i.e. not configured for all logical channels of all other destinations.
Proposal 15: configuredSLGrantType1Allowed can be configured only for all or some logical channel(s) belonging to a destination, i.e. not configured for all logical channels of all other destinations.
RAN2 previously agreed to support a confirmation for activation/deactivation of SL configured grant type-2. For NR UL CG, the Configured Grant Confirmation MAC CE is identified by a MAC subheader with LCID. It currently has a fixed size of zero bits. 

In our view, the Sidelink Configured Grant Confirmation MAC CE is identified by a MAC subheader with a new LCID value. The MAC CE is one octet in size. Each bit corresponds to a confirmation to activation or deactivation of a configured grant.
Proposal 16: The Sidelink Configured Grant Confirmation MAC CE is identified by a MAC subheader with a new LCID value.

Proposal 17: The Sidelink Configured Grant Confirmation MAC CE is one octet in size. Each of total 8 bits corresponds to a confirmation to activation or deactivation of a configured grant.
Conclusion
In conclusion, we propose to agree the followings and approve the draft LS in [3]:
Proposal 1: If two UEs perform unicast sidelink transmission for a PC5-RRC connection, each of two UEs allocates its own values of Layer-1 Source ID and Layer-1 Destination ID and signal them to the peer UE via a PC5-RRC message. After this allocation, the UE indicates the Layer-1 Source ID and Layer-1 Destination ID in SCI transmissions sent to the peer UE.
Proposal 2: If the UE does not signal Layer-1 IDs to the peer UE via a PC5-RRC message for the PC5-RRC connection, or if the UE performs sidelink transmission for broadcast or groupcast, the Layer-1 Destination ID corresponds to the 16 bit LSB of the Destination Layer-2 ID, and the Layer-1 Source ID corresponds to the 8 bit LSB of the Source Layer-2 ID.
Proposal 3: After a UE allocates its own Layer-1 IDs to a peer UE via a PC5-RRC message, the UE includes the full length of Source Layer-2 ID in the SRC field and the full length of Destination Layer-2 ID in the DST field of the SL-SCH subheader of a MAC PDU to be transmitted to the peer UE.
Proposal 4: If a UE does not allocate its own Layer-1 IDs to a peer UE, the DST field includes 8 bit MSB of the Destination Layer-2 ID and the SRC field includes 16 bit MSB of the Source Layer-2 ID for the SL-SCH subheader of a MAC PDU to be transmitted to the peer UE.
Proposal 5: It is specified in 38.321 that the MAC entity determines the zone ID based on the formulae specified in 36.331 as UE’s location information and indicates the determined zone ID to the physical layer as part of QoS information associated to transmission of a MAC PDU.

Proposal 6: The priority indicated in a SCI is the value of the highest priority of logical channels served by a MAC PDU to be transmitted on PSSCH scheduled by the SCI.

Proposal 7: Sends a response LS to RAN1 on additional high layer information for sidelink physical layer in order to inform RAN1 about RAN2’s agreements on SCI parameters provided by MAC.

Proposal 8: If there is no unoccupied Sidelink process in the Sidelink HARQ entity, when a new TB arrives, RX UE allows a new TB with a higher priority to replace any other TB with a lower priority occupying a Sidelink process.

Proposal 9: 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.
Proposal 10: ‘Whether HARQ feedback is enabled or disabled’ is optionally configured for a SLRB. The logical channel having no configuration of the HARQ feedback can be multiplexed with any logical channel which is configured with either enabled or disabled for HARQ feedback.

Proposal 11: The logical channel with disabling the HARQ feedback cannot be multiplexed with a logical channel which enabling the HARQ feedback.

Proposal 12: For new SL grant not restricted to enabled HARQ feedback only, the firstly selected logical channel with the highest priority in LCP determines whether all the other logical channels multiplxed together should be configured with ‘enbled’ or ‘disabled’ for HARQ feedback.

Proposal 13: Up to 8 configured grants can be configured and active for NR sidelink communication.

Proposal 14: Configured grant Type 1 and Type 2 cannot be simultanesouly configured for a UE in NR sidelink communication.

Proposal 15: configuredSLGrantType1Allowed can be configured only for all or some logical channel(s) belonging to a destination, i.e. not configured for all logical channels of all other destinations.
Proposal 16: The Sidelink Configured Grant Confirmation MAC CE is identified by a MAC subheader with a new LCID value.

Proposal 17: The Sidelink Configured Grant Confirmation MAC CE is one octet in size. Each of total 8 bits corresponds to a confirmation to activation or deactivation of a configured grant.
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