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1	Introduction
A new WI on 5G V2X is approved in RAN plenary # 83 [1]. One of the objectives of WI is to specify the support of unicast and groupcast for NR sidelink in addition to the traditional broadcast communications as in LTE V2X. In order to support unicast and groupcast at physical layer, RAN1 has agreed to support a set of layer 1 IDs which are carried in SCI. In this paper, we further discuss the remaining issues related to layer 1 IDs based on the previous RAN1 and RAN2 agreements during the SI phase [2].
The following agreements are made in RAN1 during the SI, where yellow highlighted parts indicate the aspects that are FFS. 
	Agreements:
· RAN1 assumes that higher layer decides if a certain data has to be transmitted in a unicast, groupcast, or broadcast manner and inform the physical layer of the decision. For a transmission for unicast or groupcast, RAN1 assumes that the UE has established the session to which the transmission belongs to. Note that RAN1 has not made agreement about the difference among transmissions in unicast, groupcast, and broadcast manner.
· RAN1 assumes that the physical layer knows the following information for a certain transmission belonging to a unicast or groupcast session. Note RAN1 has not made agreement about the usage of this information.
· ID
· Groupcast: destination group ID, FFS: source ID
· Unicast: destination ID, FFS: source ID
· HARQ process ID (FFS for groupcast)
· RAN1 can continue discussion on other information
Agreements:
· Layer-1 destination ID is conveyed via PSCCH.
· FFS how many bits are conveyed.
· FFS details for each of the unicast/groupcast/broadcast cases
· Additional Layer-1 ID(s) is conveyed via PSCCH at least for the purpose of identifying which transmissions can be combined in reception when HARQ feedback is in use. 
· FFS whether this ID can be used for other HARQ feedback related operation.
· FFS other purpose
· FFS how many bits are conveyed.
· FFS details including how to convey the ID(s), e.g., whether the ID(s) is conveyed in the SCI or used for CRC scrambling.
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)



 The following agreements were made in RAN2 during the SI:
	Agreement:
· For groupcast, destination ID for a specific group and for unicast, destination ID for the target UE need to be visible in Layer 2 respectively. Source UE id should be also visible to Layer 2
Agreement:
· 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.


In this contribution we discuss different aspects about L1 IDs, including the above FFS points.
[bookmark: _Ref178064866]2	Discussion
2.1	Purpose of L1/L2 IDs
In LTE V2X, the source/destination L2 ID are appended in the MAC sub-header of each SL MAC PDU. From the source L2 ID, which is a 24-bit sequence, the receiver can distinguish the different transmitters. From the destination L2 ID, which is a 16-bit or 24-bit sequence, the receiver can distinguish the different V2X services that the MAC PDU conveys. For example, from the destination L2 ID, the receiving MAC entity can determine whether to discard the MAC PDU, if the content is not of interest, or to pass it to higher layers. 
[bookmark: _Toc528604340][bookmark: _Toc528876447][bookmark: _Toc802307][bookmark: _Toc804132][bookmark: _Ref4329666][bookmark: _Ref4329669][bookmark: _Toc7782232]In LTE V2X, the source L2 ID (24-bit) and the destination L2 ID (16/24-bit) are conveyed in the MAC sub-header.
However, in NR, RAN1 has agreed to introduce L1 IDs in order to support unicast and groupcast. Thanks to the introduction of L1 IDs, it is possible to do packet filtering at physical layer rather than MAC layer. In other words, a UE will only decode the PSSCH based on the IDs conveyed via corresponding SCI. 
[bookmark: _Toc7782235]L1 performs packet filtering at least for sidelink unicast and groupcast. 
On the other hand, conveying full source/destination ID, e.g. 24 bits, in SCI also produce quite large overhead to PHY layer signaling specially considering the limited bandwidth available for SCI transmission. Therefore, to balance the performance at L1 and L2, a UE may use part of the full source/destination ID as the corresponding L1 ID and use the rest as the corresponding L2 ID. 
[bookmark: _Toc7524159][bookmark: _Toc7283948][bookmark: _Toc7782236]With a given full source/destination ID, if a portion of it is used as L1 source/destination ID in SCI, the rest portion is conveyed in MAC subheader as L2 source/destination ID.  
2.2	Determination of L1 IDs 
For broadcast, there is no need to have L1 source and destination ID and we can reuse the design of LTE V2X i.e. packet filtering is performed at L2 and L2 source/destination ID is conveyed in MAC header.  As such, L2 source ID reflects the transmitter UE while L2 destination ID reflects the intended service.
[bookmark: _Toc7782237]In case of NR V2X broadcast, source and destination IDs are conveyed only in MAC sub-header as in LTE V2X.  
In case of unicast and groupcast, it seems natural to let layer-2 determine L1 IDs based on given L2 IDs and taking into account other aspects such as the link information. For instance, during the connection establishment the information on L1 source/destination is exchanged between the UEs and the mapping is performed by L2. 
[bookmark: _Toc7782238]In case of NR V2X unicast and groupcast, L2 determines L1 IDs based on given full L2 source/destination IDs from upper layers and link information.
Besides, for unicast between the same UE pair, SA2 has made the following agreements:
	[bookmark: _Toc3358164]SA2 TS 23.287:
5.6.1.4	Identifiers for unicast mode V2X communication over PC5 reference point
A UE may establish multiple unicast links with a peer UE and use the same or different source Layer-2 IDs for these unicast links.
Editor's note:	Further updates of the identifier description may be required based on RAN WG feedback.


As for L1 source ID, between the same UE pair for different links with different L2 source IDs the corresponding L1 source IDs can also be different. However, in our view, this is not necessary and may cause issues for other procedures e.g. CSI report. First of all, from packet filtering perspective, the receiver UE will decode all packets from the peer UE even if those packets belong to different links. Secondly, among different links between the same UE pair, the channel condition is always the same. Therefore, it makes no sense to acquire CSI report for different links deduced from different source L1 ID pairs between the same UE pair. 
[bookmark: _Toc7782239]Upon RAN2/SA2 progress, for the same unicast UE pair, each UE uses one L1 source ID which may be associated to multiple links.
Moreover, different from SL broadcast and groupcast, a global unique ID is not always necessary for SL unicast communication. After a unicast link is established between two UEs, they don’t need a full L1/L2 ID, e.g. 24bits, to identify each other. Instead, a local L1/L2 ID of smaller size might be enough, as long as one UE can distinguish different unicast links. Therefore, after two UEs discover each other and establish a unicast link, they can exchange their short local L1/L2 IDs for future communication, i.e. short local L1/L2 IDs are conveyed in SCI/MAC sub-header instead of full L1/L2 ID.  
[bookmark: _Ref4329767][bookmark: _Toc7782240]RAN1/RAN2 investigates the support of using shortened local L1/L2 IDs in SCI for SL unicast after link establishment. 
2.3	Size of L1/L2 IDs
We foresee the following sizes (in terms of bits) to be used for L1/L2 IDs:
· L1/L2 destination ID: 16 or 24 bits
· L1/L2 source ID: 24 bits (can be shorter for unicast based on local IDs established after connection establishment)
· HARQ ID: 4 bits (to support up to 16 HARQ processes as in NR Uu)
· RV: 2 bits (to support 4 redundancy versions)
· NDI: 1 bit (to indicate new data or retransmission)
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In LTE V2X, the source L2 ID (24-bit) and the destination L2 ID (16/24-bit) are conveyed in the MAC sub-header.
Based on the discussion in the previous sections we propose the following:
Proposal 1	L1 performs packet filtering at least for sidelink unicast and groupcast.
Proposal 2	With a given full source/destination ID, if a portion of it is used as L1 source/destination ID in SCI, the rest portion is conveyed in MAC subheader as L2 source/destination ID.
Proposal 3	In case of NR V2X broadcast, source and destination IDs are conveyed only in MAC subheader as in LTE V2X.
Proposal 4	In case of NR V2X unicast and groupcast, L2 determines L1 IDs based on given full L2 source/destination IDs from upper layers and link information.
Proposal 5	Upon RAN2/SA2 progress, for the same unicast UE pair, each UE uses one L1 source ID which may be associated to multiple links.
Proposal 6	RAN1/RAN2 investigates the support of using shortened local L1/L2 IDs in SCI for SL unicast after link establishment.
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