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A new WI was approved at RAN#83 [1]. In addition to broadcast communication as in LTE V2X, unicast and groupcast at RAN1 is supported. To support unicast and groupcast, based on agreements achieved in [2] , Layer-1 source ID and Layer-1 destination ID are agreed to be introduced and explicitly included 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
· …
· 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)
This paper will discusses the remaining issues related to layer-1 source and layer-1 destination IDs in unicast, groupcast and broadcast communications.
[bookmark: _Ref524763957]L1 source and destination IDs 
As part of SA2 study on advanced V2X, discussions and the relevant agreements are made in [3] and [4] regarding the availability of source and destination IDs in Layer-2. They are passed from upper layers to the AS layer. In LTE V2X, only broadcast communication is supported, therefore, no L1 source ID or L1 destination IDs is carried in SCI. Packet filtering is implemented at layer 2 by appending a full L2 source ID (24 bits) and a full L2 destination ID (24 bits) in the MAC sub-header in each SL MAC PDU. In NR V2X, the same criteria can be applied to broadcast where no L1 source ID or L1 destination ID is needed and carried in SCI. Packet filtering is performed in layer 2.
Observation 1: For broadcast communication in NR V2X, no L1 source ID or L1 destination ID are needed as in LTE V2X.
However, for unicast and groupcast in NR V2X, the introduction of L1 source and destination IDs makes it possible to perform layer 1 packet filtering to achieve better reception performance. For unicast communication, the L2 source ID will be used by a peer UE as the L2 destination ID. Based on SA2 agreements, it is straightforward to derive L1 source and destination IDs from L2 IDs. 
For groupcast, the L1 source ID can also be derived from L2 source ID. However, for L1 destination ID, based on whether group information is passes down from application layer, there can be two different cases. 
1. When no group information from Application Layer is passed down to V2X layer, V2X layer then uses the default PSID/ITS-AID mapping to derive destination L2 ID. In this case, the L2 destination ID represents a service and it cannot be used to support multiple groupcast groups simultaneously for a particular service as no exclusive L1 IDs can be derived from L2 IDs for different groupcast groups performing the same service. If L1 destination ID derived from L2 destination ID is carried in SCI for physical layer combining in HARQ, it may cause reception failure as shown in Figure 1. Basically, this kind of communication has the broadcast feature in physical layer. 
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[bookmark: _Ref5634700]Figure 1 Reception failure caused by different groups running the same service
2. When group information is passed from the Application Layer down to V2X, the L2 destination ID is the L2 Group ID. In this case, exclusive L1 destination IDs can be derived from L2 group IDs. 
Proposal 1: For unicast communication, L1 source ID and L1 destination IDs are derived from L2 source ID and L2 destination IDs, respectively.
Proposal 2: For groupcast communication:
· When there is no group information passed down from Application Layer, no L1 source ID or L1 destination ID is needed.
· When there is group information passed down from Application Layer, L1 source ID and L1 destination IDs are derived from L2 source ID and L2 destination IDs.
Size of L1 source and destination IDs
L2 source and destination IDs are 24 bits in length. If a full ID is carried in SCI, it results in 48 bits for L1 source and destination IDs, which is not efficient. To save SCI size, a fixed number of LSBs of the L2 IDs can be selected and used for L1 IDs similar to the procedure defined in LTE D2D. 8 bits for L1 source ID and 8 bits for L1 destination ID may be considered. The partial inclusion of IDs in the SCI may lead to L1 ID collision at physical layer, though the probability of this L1 ID collision may be quite small. The L1 ID collision happens only when two proximal UEs have the same L1 ID and transmit to/receive from the same UE at the same time as shown in Figure 2. In addition, if there are collisions with the L1 ID, MAC layer can resolve this issue with knowledge of a complete ID by dropping the received packets that are not addressed to the UE.
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[bookmark: _Ref5633371]Figure 2 Example scenario with potential L1 ID collision
Proposal 3: L1 source and destination IDs are the 8 least-significant bits of the L2 source and destination IDs.
Conclusions
In the following, we highlight our key observations and proposals related to the L1 source and destination IDs for unicast, groupcast and broadcast communications in NR V2X.
Observation 1: For broadcast communication in NR V2X, no L1 source ID or L1 destination ID are needed as in LTE V2X.
Proposal 1: For unicast communication, L1 source ID and L1 destination IDs are derived from L2 source ID and L2 destination IDs, respectively.
Proposal 2: For groupcast communication:
· When there is no group information passed down from Application Layer, no L1 source ID or L1 destination ID is needed.
· When there is group information passed down from Application Layer, L1 source ID and L1 destination IDs are derived from L2 source ID and L2 destination IDs.
Proposal 3: L1 source and destination IDs are the 8 least-significant bits of the L2 source and destination IDs.
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