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1. Introduction

During the SI phase, on how to deal with the IDs used for the L1/L2 addressing in the AS, the following agreements were made [1] and RAN1 agreed to include Layer-1 destination ID explicitly in SCI. 
	Agreements:
· Layer-1 destination ID can be explicitly included in SCI

· FFS how to determine Layer-1 destination ID

· FFS size of Layer-1 destination ID

· The following additional information can be included in SCI

· Layer-1 source ID

· FFS how to determine Layer-1 source ID

· FFS size of Layer-1 source ID

· HARQ process ID

· NDI

· RV

· FFS whether some of the above information may not be present etc. in some operations (e.g., depending on whether they are used for unicast, groupcast, broadcast)


In this contribution, we discuss potential impacts on the L2 addressing and corresponding MAC PDU format design based on the above agreements and provide possible solutions. 

2. Discussion
In TS 36.321 [2], source layer-2 ID is introduced to identify the transmitter, while the destination layer-2 ID are utilised to identify the targets to which the data is to be sent, and is specifically used to distinguish different V2X services for V2X sidelink communication [3]. Both types of L2 ID should be contained in the subheader of each SL MAC PDU. By identifying destination L2 ID, received MAC PDUs in which a UE is not interested can be discarded to achieve filtering function. 

Observation 1: The source layer-2 ID and the destination layer-2 ID are included in the SL MAC PDU subheader in LTE V2X SL, with the main purpose for the UE to filter out the data it needs/is interested to receive.

According to [1], however, L1 IDs can be conveyed as a part of SCI in NR SL, and thus for UEs’ SL reception only interested transport blocks received in the PHY may be delivered to higher layer for further processing based on the IDs carried in the SCI. Though the introduction of such L1 IDs was with the main motivation of HARQ feedback support for unicast/groupcast, at the same time it may bring potential benefits in terms of decreasing the decoding load from RAN2’s perspective. Therefore, above is to say that the L1 IDs introduced by RAN1 may already realize some forms of data filtering for NR SL reception in the PHY. 
However, as mentioned above, it was agreed by RAN1 that HARQ feedback should be supported for unicast and groupcast, but “Sidelink HARQ transmissions (w/o HARQ feedback) and Sidelink process are supported” still for NR SL broadcast as agreed by RAN2 in [4]. This means that those L1 IDs used for HARQ feedback may only be included in the SCI used for SL unicast/groupcast, but not be included in that for SL broadcast as well. Moreover, such conclusions in terms of L1 ID handling could further have impacts on SL MAC PDU format design and how UEs receive and decode MAC PDU for different types of casts in NR SL: if the L1 IDs are included in the SCI which can provide sufficient information to identify the different source/destination UEs, there is no more need to contain L2 IDs in the header of SL MAC PDU for unicast/groupcast for which HARQ feedback is supported, whereas if the L1 IDs are absent in the SCI, L2 IDs should be included in the header of the MAC PDU for SL broadcast as in LTE. Although the detailed SCI format design is up to RAN1, it can lead to potential impacts on the SL MAC PDU design in L2 as shown above. Hence, RAN2 may need to address this issue on MAC PDU format design in NR SL (specifically related to the L1/L2 addressing aspect) and how UEs can receive the MAC PDUs for different SL cast types correctly.
Observation 2: RAN1 agreed to transmit L1 destination/source ID in the SCI for SL unicast/groupcast with the purpose of HARQ feedback support, whereas such L1 IDs may not be needed in the SCI for SL broadcast which supports only HARQ w/o feedback as agreed by RAN2. This results in potential impacts on SL MAC PDU format design (specifically for L2 addressing in MAC PDU header) for different cast types, and how UEs differentiate and thus correctly receive SL MAC PDUs for different cast types respectively. 

To address the issue in Observation 2, there could be following ways:

-
Option 1: SCI content based solution
In light of above discussion, one of potential solutions to determine the SL MAC PDU format could be based on SCI content. In this solution, an indication of the cast type in the header of an SL MAC PDU can be transmitted, and the receiver depends on the indication or the contents included in the SCI to determine whether the received TB/MAC PDU is for unicast, groupcast and/or broadcast. For example, PHY decodes SCI and indicates related content to MAC entity, e.g. whether L1 ID is included, or even direct cast type indication included in SCI, etc. Then the receiver UE is able to infer whether L2 IDs are conveyed in the SL MAC PDU and decode it with related format.
-
Option 2: version number based solution

The drawback of Option 1 is the introduction of cross-layer interaction. To avoid this, RAN2 could consider applying some specific indication to differentiate cast types explicitly in the SL MAC PDU header. For instance, version number field can be reused to indicate the cast type of a received SL MAC PDU as in LTE SL. If the value of version number field denotes that a SL MAC PDU corresponds to unicast/groupcast, L2 IDs may not be included in the header of the SL MAC PDU; otherwise, L2 IDs will be present. In this option, the MAC directly differentiates cast type and thus corresponding SL MAC PDU format by reading its header, but of course more MAC layer overhead is needed. 
-
Option 3: transport channel based solution

Alternatively, we may also think to use different transport channels to transmit SL MAC PDUs for groupcast, unicast and broadcast respectively, so that it is feasible for a UE to judge the cast type of a SL MAC PDU and the corresponding format based on the transport channel where this SL MAC PDU is received. This is a very straightforward way, but is perhaps with remarkable standard impacts. 
-
Option 4: HARQ process based solution

Since different HARQ mechanisms are used for groupcast, unicast and broadcast, somebody may be thinking to use separate HARQ processes to serve the transmission of different cast types respectively. If this is the case, then the UE surely knows that a SL MAC PDU received is used for the cast type that is associated with the HARQ process where the MAC PDU is received, and thus applies corresponding format for reception. 
With above analyses, we suggest RAN2 to discuss how the UE receives/decodes SL MAC PDUs for NR SL by taking into account the above options. 

Proposal: RAN2 to discuss how UEs differentiate SL MAC PDU formats of different cast types for correct SL MAC PDU reception by taking into account the above options. 

3. Conclusion

In this contribution, we discuss some potential impacts on MAC PDU design and provide potential solutions, we have the following observations and proposals:
Observation 1: The source layer-2 ID and the destination layer-2 ID are included in the SL MAC PDU subheader in LTE V2X, with the main purpose for the UE to filter out the data it needs/is interested to receive.

Observation 2: RAN1 agreed to transmit L1 destination/source ID in the SCI for SL unicast/groupcast with the purpose of HARQ feedback support, whereas such L1 IDs may not be needed in the SCI for SL broadcast which supports only HARQ w/o feedback as agreed by RAN2. This results in potential impacts on SL MAC PDU format design (specifically for L2 addressing in MAC PDU header) for different cast types, and how UEs differentiate and thus correctly receive SL MAC PDUs for different cast types respectively. 

Proposal: RAN2 to discuss how UEs differentiate SL MAC PDU formats of different cast types for correct SL MAC PDU reception by taking into account the above options. 
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