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Introduction
In RAN#80, the new SI named “Study on NR V2X” [1] was approved to study the enhancement to support advanced V2X services in TR 22.886 [2]. One of the objectives for NR sidelink design is to study the support of sidelink unicast, sidelink groupcast and sidelink broadcast. On the other hand, during RAN1#94 meeting, topic on unicast, groupcast, and broadcast was discussed and a LS was sent from RAN1 to RAN2 and SA2 [3]. Some initial assumption was made in RAN1, e.g. for a transmission for unicast or groupcast, RAN1 assumes that the UE has established the session to which the transmission belongs. RAN1 asks RAN2 for potential feedback on these agreements as shown below. In this contribution, some initial considerations with regard to sidelink unicast and sidelink groupcast in NR V2X are discussed, including sidelink discovery, sidelink unicast connection establishment as well as group management. 
	RAN1 has started study on support of unicast, groupcast, and broadcast in NR sidelink as a part of the study item on NR V2X (RP-181480). After an initial discussion, RAN1 made the following agreements on how unicast, groupcast, and broadcast transmissions are decided and what information can be available in the physical layer:

· 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

RAN1 would like to inform these agreements and ask if RAN2 and SA2 have any feedback on them.


Discussion
[bookmark: _GoBack]Sidelink unicast
For NR sidelink unicast communication, sidelink discovery and connection establishment should be performed before sidelink communication. In R13 D2D, unicast communication is supported via containing destination UE’s L2 ID in the sidelink MAC subheader. Dedicated physical discovery channel is utilized for sidelink discovery. And PC5 signaling is defined to establish the layer 2 link between the peer UEs. When it comes to NR V2X, it is not clear whether new discovery channel should be designed for V2X sidelink discovery. Another alternative is to carry V2X sidelink discovery message via sidelink communication. This alternative has been discussed in SA2 during last few meetings. As captured as solution#11 in section 6.11 of TR 23.786 [4], sidelink discovery in NR V2X could be implemented via service announcement procedure using enhanced layer 2 link establishment procedure via sidelink communication. In our view, no matter dedicated discovery channel is designed or not, legacy model A or Model B discovery procedure defined in R12/R13 D2D should be reused. 
Proposal 1: RAN2 can wait for RAN1’s progress on whether new V2X sidelink discovery channel is needed in NR V2X for sidelink unicast and groupcast.
Observation 1: No matter dedicated V2X sidelink discovery channel is designed or not, legacy model A and Model B discovery procedure defined in R12/R13 D2D discovery could be reused in NR V2X. 
On the other hand, in addition to the enhancement of PC5 signaling for layer 2 link establishment as proposed in solution#11 in section 6.11 of TR 23.786 [4], RRC signaling over PC5 could also work as candidate for layer 2 link establishment procedure in NR V2X. Whether PC5 Signalling Protocol or RRC signalling protocol should be used for layer 2 link establishment procedure should be investigated in RAN2. In our view, RRC signaling is better in that some AS layer information should also be configured between V2X UEs during layer 2 link establishment procedure over PC5 interface, e.g., sidelink BWP and or resource.  
Proposal 2: Whether PC5 Signalling Protocol or RRC signalling protocol should be used in NR V2X for layer 2 link establishment procedure should be investigated in RAN2.
Proposal 3: RRC signaling is suggested to be considered for layer 2 link establishment procedure in NR V2X.
Groupcast
In D2D, group communication is supported and group management is handled in the application layer. ProSe Layer-2 Group ID is contained as destination ID in the sidelink MAC subheader in each packets. ProSe Layer-2 Group ID is pre-configured in the UE or provisioned via PC3 interface from ProSe Function. 
In NR V2X, one of the main use cases for groupcast communication is Vehicle Platooning where vehicles of the same platoon share necessary information required to support the platoon operations (for example, distance between vehicles, relative speed, updates from RSU, etc.). As captured in TR 22.886 [2], when the vehicles are travelling on the road, they can dynamically form a platoon. The platoon manager is responsible for platoon management. The manager should real-time update surrounding traffic data reported by group members, and reported it to RSU. At the same time, the platoon manager should real-time receive RSU messages which include road conditions and traffic information far away from them, and share them with platoon members. All the platoon members can also share the information within the group through V2V. 
As we can see, in NR V2X, the V2X communication group is formed dynamically by vehicle UEs nearby, e.g. with the same direction, speed or destination. And one vehicle UE in the group acts as the group manager which reports traffic data reported by group members to RSU, as well as receives messages from RSU and relays them to group members. 
Observation 2: In NR V2X, the V2X communication group is formed dynamically. One vehicle UE in the group acts as the group manager and the others act as group member. 
In order to support sidelink group communication in NR V2X, it should be discussed how V2X group is managed (e.g. group setup, group dismission, join/leave a group). This issue was discussed in SA2 and the application layer based group management is proposed in section 6.1 and 6.11 in TR 23.786 [4]. In our view, group management handled in AS layer could also be considered as an alternative option since the group is formed dynamically in NR V2X. In this situation, the network (i.e. gNB) might be involved in the group management. In addition, a dedicated sidelink resource pool could be allocated to the group for the sidelink group communication. 
Proposal 4: It should be discussed whether group management is performed in application layer or AS layer in NR V2X in RAN2.
Proposal 5: If group management is handled in AS layer, the gNB could control or assist the group management. Moreover, a dedicated resource pool could be allocated to the group for sidelink communication.
Identities for unicast and groupcast
Based on the LS sent from RAN1 during RAN1#94 [3], it is assumed in RAN1 that the physical layer knows the destination (group) ID (FFS for source ID) for groupcast and unicast. However, RAN1 has not made agreement about the usage of this information. Here we discuss issues related to identities for sidelink unicast and groupcast communication. Generally, the following two options should be considered with regard to the usage of destination ID and how to obtain the ID in the AS layer. 
Option 1. Control information is scrambled by group/user specific destination ID. 
In D2D and R14/R15 V2X, broadcast mechanism in physical layer is assumed and no PSCCH scrambling with group/user specific destination ID is supported. In order to improve the efficiency of reception and power saving, it was proposed and discussed in RAN1 that PSCCH is scrambled with group/user specific destination ID [5][6]. In our view, if PSCCH is scrambled with group/user specific destination ID, there is no need to contain destination layer 2 ID in sidelink MAC subheader any more. 
In this option, the group/user specific ID could be allocated by the gNB, e.g. similar as RNTI in Uu. However, it should be studied how to handle the ID conflict issue considering that Vehicle UEs in proximity may be controlled by neighboring cells/gNBs. 
Option 2. destination layer 2 ID is contained in MAC PDU and/or SCI
In this option, destination layer 2 ID is contained in MAC PDU and/or SCI, similar as in D2D and R14/R15 V2X. In D2D unicast and groupcast, the least significant 8bits of destination layer 2 ID is contained in SCI and the remaining 16bits of destination layer 2 ID is contained in the SL MAC subheader. In R14/R15 V2X broadcast, all of 24bis of the destination layer 2 ID is contained in the SL MAC subheader. 
With regard to the allocation of layer 2 ID in option2, the layer 2 ID for unicast/groupcast could be determined in application layer/V2X layer and be delivered to AS layer with each V2X data packet, as discussed in SA2 and captured in TR 23.786 [4]. On the other hand, as discussed in section 2.2, considering that the group is formed dynamically in NR V2X, group management could be handled in RAN layer. In this situation, the layer 2 group ID (i.e. destination ID for groupcast) or layer 2 UE ID (i.e. source ID for unicast/groupcast) could be allocated by the gNB as well. As for unicast, the destination L2 ID is the source L2 ID of the peer Vehicle UE, which could be obtained via discovery procedure. 
With regard to the LS sent from RAN1 [3], a reply LS could be sent to RAN1 that RAN2 confirms destination group/UE ID for groupcast and unicast would be delivered to physical layer from upper layer. However, in our view, the source ID is not needed to be delivered to physical layer since the source ID is not helpful for the decoding of the PSSCH and the source ID could be contained in upper layer (e.g. MAC subheader). And the allocation mechanism of group/UE ID is still FFS. 
Proposal 6: RAN2 could wait for RAN1’s progress on the usage of destination ID for unicast and groupcast. 
Proposal 7: It could be investigated and evaluated whether the group/UE identity could be allocated in RAN layer in RAN2. 
Proposal 8: It is suggested to send a reply LS to RAN1 that RAN2 confirms destination group/UE ID for groupcast and unicast would be delivered to physical layer from upper layer. However the allocation mechanism of group/UE ID is still FFS. 
Conclusion
In this paper, the support of sidelink unicast, sidelink groupcast and sidelink broadcast was discussed and the following proposals are given:
Proposal 1: RAN2 can wait for RAN1’s progress on whether new V2X sidelink discovery channel is needed in NR V2X for sidelink unicast and groupcast.
Observation 1: No matter dedicated V2X sidelink discovery channel is designed or not, legacy model A and Model B discovery procedure defined in R12/R13 D2D discovery could be reused in NR V2X.   
Proposal 2: Whether PC5 Signalling Protocol or RRC signalling protocol should be used in NR V2X for layer 2 link establishment procedure should be investigated in RAN2.
Proposal 3: RRC signaling is suggested to be considered for layer 2 link establishment procedure in NR V2X.
Observation 2: In NR V2X, the V2X communication group is formed dynamically. One vehicle UE in the group acts as the group manager and the others act as group member. 
Proposal 4: It should be discussed whether group management is performed in application layer or AS layer in NR V2X in RAN2.
Proposal 5: If group management is handled in AS layer, the gNB could control or assist the group management. Moreover, a dedicated resource pool could be allocated to the group for sidelink communication.
Proposal 6: RAN2 could wait for RAN1’s progress on the usage of destination ID for unicast and groupcast. 
Proposal 7: It could be investigated and evaluated whether the group/UE identity could be allocated in RAN layer in RAN2. 
Proposal 8: It is suggested to send a reply LS to RAN1 that RAN2 confirms destination group/UE ID for groupcast and unicast would be delivered to physical layer from upper layer. However the allocation mechanism of group/UE ID is still FFS. 
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