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Introduction
Following objectives are mentioned in approved SI on NR V2X [1],
Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols
NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.
This contribution shows our views on supporting unicast, groupcast and broadcast via NR sidelink accordingly.
Discussion
In LTE sidelink based V2X, physical layer transmission is pure broadcast but higher layer can support unicast, groupcast and broadcast via L2 source/destination ID. Rel.15 3GPP V2X phase 2 introduces a number of new features in sidelink, for example carrier aggregation, high order modulation and latency reduction compared with Rel.14 3GPP V2X phase 1. However, coexistence with Rel-14 UE in the same resource pool is required in Rel.15 V2X. In this sense, it is impossible to have some optimization on unicast and groupcast in physical layer in Rel.15 LTE sidelink V2X while in NR sidelink, such backward compatibility is not required so it is more feasible to technically support unicast and groupcast. 
From use case point of view, unicast/groupcast transmission in physical layer is beneficial for platooning like scenario. It can optimize the power of vehicles within the same platooning and reduce the interference to vehicles out of the vehicle platooning. In addition, vehicles out of the platooning need not decode the control/data channel in the platooning so some processing efforts are saved. From security point of view, unicast/groupcast based transmission is also beneficial if the requirement on communication is only within the same group. 
Unicast/groupcast in physical layer is also beneficial to extended sensor like scenario. For example one vehicle can only share sensed information to the vehicle(s) in front or behind instead of broadcasting these sensed information to all the around vehicles. It can obtain the same merits achieved by the optimization for platooning. 
Regarding how to design the detailed physical layer protocol on supporting unicast/groupcast in physical layer, it can be discussed further, for example optimized power control, control signalling including SCI format, RNTI scrambling, PSCCH decoding and ACK/NACK feedback.
Based on these analyses, we propose 
Proposal 1: Supporting unicast, groupcast and broadcast in physical layer via NR sidelink. FFS how to design the details on supporting unicast/groupcast in physical layer. 

In LTE sidelink V2X, the concept of resource pool has been introduced and it provides periodic time/frequency resources via bitmap for sidelink operation, which is logically continuous within the resource pool. In addition, as only broadcast is supported in physical layer, every vehicle configured or preconfigured with the same resource pool can decode the relevant data/control channel for sensing. With introducing unicast and groupcast like transmission manners in NR sidelink, one vehicle may not decode other vehicle’s channel even if they are using the same resource pool. Such property would have some impact to current sensing mechanism in LTE. Two traffics with different sensing/resource selection mechanisms may have some problem to share the same resource pool. Therefore, how to configure or preconfigure the resource pools is a problem assuming the concept of resource pool will be reused in NR sidelink due to its merit on resource separation.
Ideally separate resource pool is better but large number of resource pools would have poor resource utilization. In addition, for each type of transmission (unicast, groupcast, broadcast), the traffic could be periodic and aperiodic. The requirement on sensing/resource selection mechanism would also be different. If each type of traffic (e.g., periodic broadcast, aperiodic unicast, periodic unicast) requires separate resource pool, UE has to be configured/preconfigured too many resource pools. To avoid such situation, some tradeoff needs to be considered. One possibility is resource pool is separated only for periodic and aperiodic traffics regardless of unicast, groupcast and broadcast, as shown in Figure 1, in which periodic traffics use one sensing mechanism (sensing mechanism 1) and aperiodic traffics use another sensing mechanism (sensing mechanism 2). One example on sensing mechanism 1 for periodic traffic is the one used in LTE V2X. For sensing mechanism 2 for aperiodic traffic, some enhancement on sensing procedure is needed to support aperiodic traffics seeing sensing is only used to support SPS like traffic in LTE V2X.
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Figure 1. Resource pool separation is via periodic and aperiodic 

Another possibility on resource pool separation is via unicast, groupcast or broadcast regardless of periodic or aperiodic as shown in Figure 2. It has merit on avoiding mutual impact among different traffics (uncast, groupcast and broadcast). Within the same resource pool, the sensing /resource selection mechanism may be further optimized for periodic and aperiodic traffics separately. To further reduce the number of resource pools, groupcast traffic may be categorized in the same resource pool for unicast. 
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Figure 2. Resource pool separation is via unicast, groupcast or broadcast 

Based on above discussions, we propose 
Proposal 2: Discuss how to separate resource pools based on different traffic types. At least 1) Separation via periodic and aperiodic or  2) separation via unicast, groupcast and broadcast are two options.

In LTE sidelink V2X, there are two transmission modes: mode 3 (eNB scheduling) and mode 4 (UE autonomous scheduling). Our view is both of these two modes can be supported [2]. For NR sidelink, all of unicast, groupcast and broadcast can be supported for mode 3 and mode 4 like operations.  Therefore, we propose, 
Proposal 3: Unicast, groupcast and broadcast are supported for mode 3 and mode 4 like operations for NR sidelink.
Conclusion
In this contribution supporting unicast, groupcast and broadcast transmissions in physical layer is discussed and following proposals are proposed, 
Proposal 1: Supporting unicast, groupcast and broadcast in physical layer via NR sidelink. FFS how to design the details on supporting unicast/groupcast in physical layer..
Proposal 2: Discuss how to separate resource pools based on different traffic types. At least 1) Separation via periodic and aperiodic  2) separation via unicast, groupcast and broadcast are two options.
Proposal 3: Unicast, groupcast and broadcast are supported for mode 3 and mode 4 like operations for NR sidelink.
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