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Introduction
RAN1 has discussed the support of sidelink unicast, sidelink groupcast and sidelink broadcast in RAN1 #94 meeting and a LS was sent to RAN2 with the following agreements [1]:

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. 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

This contribution will discuss the usage of different IDs to support unicast, groupcast and broadcast.
Discussion
With the LS, we could know that it is the higher layer who is assumed to decide if a certain data is transmitted in a unicast, groupcast or broadcast manner. From RAN2’s point of view, the ID information (destination ID, FFS source ID) for unicast and groupcast transmission should be studied as well as the method to determine the transmission manner.

Observation 1: it is assumed that physical layer doesn’t decide whether the transmission is in a unicast, groupcast, or broadcast manner but only uses the information of destination ID (FFS source ID) to complete the transmission.

Even the need for unicast, groupcast and broadcast is identified by higher layers, what is the information needed for physical layer and how to transfer it would remain a problem. We could transfer the destination ID itself or introduce some other indications to physical layer to inform it of the transmission manner, while some other information can be offered at the same time such as some QoS information.

Proposal 1: RAN2 should study:

How to use different IDs (e.g. destination ID/source ID) to help determining the transmission manner of unicast, groupcast or broadcast and transfer the information to physical layer.

What need to be offered to the physical layer along with the transmission manner information.
In LTE, the following identities are used for sidelink communication and V2X sidelink communication [2]: 

-
Source Layer-2 ID: Identifies the sender of the data in sidelink communication and V2X sidelink communication. The Source Layer-2 ID is 24 bits long and is used together with Destination Layer-2 ID and LCID for identification of the RLC UM entity and PDCP entity in the receiver;
-
Destination Layer-2 ID: Identifies the target of the data in sidelink communication and V2X sidelink communication. For sidelink communication, the Destination Layer-2 ID is 24 bits long and is split in the MAC layer into two bit strings:

-
One bit string is the LSB part (8 bits) of Destination Layer-2 ID and forwarded to physical layer as Group Destination ID. This identifies the target of the intended data in sidelink control information and is used for filtering of packets at the physical layer.

-
Second bit string is the MSB part (16 bits) of the Destination Layer-2 ID and is carried within the MAC header. This is used for filtering of packets at the MAC layer.

-
In case of V2X sidelink communication, Destination Layer-2 ID is not split and is carried within the MAC header.

While supporting unicast and groupcast in NR V2X, the destination ID (or part of it) can also be forwarded to physical layer as in LTE sidelink communication. With this information, the physical layer can easily filter out the unwanted messages without decoding PSSCH, which is desirable to eliminate unnecessary processing load.

Proposal 2: Destination ID (or part of it) can be forwarded to physical layer for unicast and groupcast transmission as in LTE sidelink communication.

Another issue is the size of destination ID. In LTE, the 24 bits destination ID can reach to a maximum of 16777216 destinations (without considering the IDs needed to split or pre-defined for other use). In NR V2X, the design is targeted to meet the requirements of advanced V2X services. Considering the number of UEs, one requirement is as follows [3]:

[R.5.1-008]
The 3GPP system shall support high connection density for congested traffic.

NOTE 2:
Example estimate is for worst case US Freeway scenario that does not include arterial roads (i.e. onramps): 5 lanes in each direction or 10 lanes total per highway, for up to 3 highways intersecting = 3,100 to 4,300 cars per square kilometer
Therefore, the length of destination ID in NR V2X may need to be reconsidered.

Proposal 3:  RAN2 to consider if the length of destination ID in NR V2X should be reconsidered compared to LTE (24bit).

Besides the destination ID, it is FFS if the source ID should also be transferred to the physical layer in RAN1. In our opinion, it may be also beneficial to indication the source ID in SCI. This information is useful if the UE would like to filter out or prioritize the PSSCH based on the transmitter in physical layer, for example due to link administration or overload control.

Proposal 4: Source ID (or part of it) can also be forwarded to physical layer for unicast and groupcast transmission to prioritize the PSSCH for link administration or overload control.

Conclusion
In this contribution, we discussed the supporting of unicast, groupcast and corresponding IDs from RAN2’s point of view. Based on the analysis, we have the following observations and proposals:

Observation 1: it is assumed that physical layer doesn’t decide whether the transmission is in a unicast, groupcast, or broadcast manner but only uses the information of destination ID (FFS source ID) to complete the transmission.
Proposal 1: RAN2 should study:
How to use different IDs (e.g. destination ID/source ID) to help determining the transmission manner of unicast, groupcast or broadcast and transfer the information to physical layer.

What need to be offered to the physical layer along with the transmission manner information
Proposal 2: Destination ID (or part of it) can be forwarded to physical layer for unicast and groupcast transmission as in LTE sidelink communication.
Proposal 3:  RAN2 to consider if the length of destination ID in NR V2X should be reconsidered compared to LTE (24bit).
Proposal 4: Source ID (or part of it) can also be forwarded to physical layer for unicast and groupcast transmission to prioritize the PSSCH for link administration or overload control.
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