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1 Introduction

In RAN2#104, the following agreements have been reached

Agreements on MAC:

1:
RAN2 will capture L2 packet filtering function with the condition (i.e. if full L1 id is not used in L1 control information). It is FFS whether we need additional filtering function for unicast and groupcast.

4:
Sidelink specific LCP is supported at least for NR sidelink broadcast in NR MAC. RAN2 should further study how Sidelink specific LCP will work.

In RAN2#105bis, the following aspects were agreed for LCP
Agreements on MAC: 
2:
Restrictions to SL LCP procedure may be considered at least based on different casting modes. FFS whether destination id can distinguish casting mode.

In RAN2#106, the following aspects were agreed for LCP

Agreements on LCP: 
1: 
As, in release 16, only single carrier is used for SL transmission, RAN2 assumes mapping restriction between SCS and Sidelink LCH should not be considered in SL LCP procedure. 

2:
Configured grant Type 1 is considered as SL LCP mapping restriction for Sidelink LCH.

3:
LCP restriction for Sidelink LCH is configured by NW for UE in IC. FFS on the need of preconfiguration option for UE in OOC.  

4:
Uu like starvation avoidance mechanism is applied to LCP.

5:
For Sidelink broadcast, different destinations (i.e. each Destination Layer 2 ID targeting specific broadcast service) are not multiplexed into the same MAC PDU. For Sidelink groupcast, different destinations (i.e. each Destination Layer 2 ID targeting specific group or groupcast service) are not multiplexed into the same MAC PDU. FFS for unicast case. 
In this contribution, we discuss the left issues on LCP design.
2 Discussion
2.1 Destination multiplexing for unicast
One left issue from RAN2#106 is the destination address multiplexing for unicast case.

5:
For Sidelink broadcast, different destinations (i.e. each Destination Layer 2 ID targeting specific broadcast service) are not multiplexed into the same MAC PDU. For Sidelink groupcast, different destinations (i.e. each Destination Layer 2 ID targeting specific group or groupcast service) are not multiplexed into the same MAC PDU. FFS for unicast case. 
Firstly, the intention goes against the SA2 guidance as follows, i.e., if source UE cannot known the multiple IDs used by target UE, there is no way for the multiplexing.
NOTE 2: A source UE is not required to know whether different target Application Layer IDs over different PC5 unicast links belong to the same target UE.

Observation 1 SA2 specified that A source UE is not required to know whether different target Application Layer IDs over different PC5 unicast links belong to the same target UE.
Secondly, the benefit from that is to avoid separate MAC PDU for different destination addresses for a same target UE. However, to achieve the benefit, the premise is the said different destination addresses share the same principle of LCP restriction, including

· They are for services mapped to the same frequency carrier;

· In case of mode-1, they are configured to mapped to the same configured grant (if the configured grant mapping is agreed)

· In case of mixed mode, they are configured to mapped to the same mode (if the mode-1/2 mapping is agreed);

Otherwise, i.e., if they are mapped to different frequency carrier / configured grant / mode, they cannot be multiplexed onto the same MAC PDU.

Observation 2 The benefit from destination address multiplexing cannot be achieved if the said destination addresses are mapped different frequency carrier / configured grant / mode.

Thirdly, the complexity to achieve that is huge.

· It has an impact on MAC PDU format, i.e., the legacy MAC PDU format which allows a single destination for a same MAC PDU cannot be reused. Considering the change is open for unicast, the change, if any, is limited to unicast, which would cause different MAC PDU format for broadcast / groupcast and unicast;

· It has an impact on LCP procedure, i.e., the legacy LCP procedure which selects a single destination cannot be reused. Similar to the analysis for MAC PDU format, considering the change is open for unicast, the change, if any, is limited to unicast;

· It has an impact to L1 procedure. Since RAN1 may requires (at least part of) L2 ID to be put into SCI / PSFCH for HARQ, the side-effect of multiple destination address in MAC PDU would be how for L1 to derive the L1 ID.

Observation 3 The specification impact from destination address multiplexing is huge, including MAC PDU format, LCP procedure and L1 indexing, especially different handling is needed for broadcast / group-cast and unicast.

Therefore, with huge specification impact and unclear benefit from doing this, we propose to align the broadcast / group-cast and unicast, i.e., no need for destination address multiplexing in the same MAC PDU.

Proposal 1 No destination address multiplexing for a same MAC PDU for unicast.
2.2 HARQ feedback enabling / disabling
Firstly, for HARQ feedback enabling / disabling, as analyzed above, since it relates to the QoS requirement, which is a per-service characteristic.

· For unicast, a destination address is mapped a APP-layer ID, and is used to embedded multiple PSID with different QoS requirement.

· For groupcast, a destination address is mapped to a APP-layer provided group ID, and can be also used to embedded multiple PSID;

Therefore, the HARQ feedback enabling / disabling preference is mixed for a single destination address.

Observation 4 For a same destination address, there could be different LCHs with different QoS requirement, which leads to different preference on HARQ feedback enabling / disabling.

Considering the HARQ feedback can at most enabled / disabled per MAC PDU, it is necessary to consider the impact on LCP due to HARQ feedback enabling / disabling.

Proposal 2 RAN2 discuss the LCP impact due to HARQ feedback enabling / disabling.

Secondly, for group-cast HARQ option, as analyzed above, since it relates to the group type, which is more a group-specific characteristic, i.e., a destination address specific thing, it is straightforward to select the option per destination. From that perspective, we see no impact to LCP.

Observation 5 Since the HARQ option relates to the group-type, it is a group-specific characteristic and thus no impact to LCP.
3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
SA2 specified that A source UE is not required to know whether different target Application Layer IDs over different PC5 unicast links belong to the same target UE.
Observation 2
The benefit from destination address multiplexing cannot be achieved if the said destination addresses are mapped different frequency carrier / configured grant / mode.
Observation 3
The specification impact from destination address multiplexing is huge, including MAC PDU format, LCP procedure and L1 indexing, especially different handling is needed for broadcast / group-cast and unicast.
Observation 4
For a same destination address, there could be different LCHs with different QoS requirement, which leads to different preference on HARQ feedback enabling / disabling.
Observation 5
Since the HARQ option relates to the group-type, it is a group-specific characteristic and thus no impact to LCP.


And thus we propose:
Proposal 1
No destination address multiplexing for a same MAC PDU for unicast.
Proposal 2
RAN2 discuss the LCP impact due to HARQ feedback enabling / disabling.
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