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This contribution provides a TP for TR 38.885, based particularly on the discussions and results related to Uu multicast/broadcast in R1-1901543 and R1-1902288. 
1 Appendix: Text Proposal for TR 38.885
[bookmark: _Toc531124311]6.1.2	NR Uu evaluation and enhancement
<Start of next changed section>
6.1.2.x	Uu multicast/broadcast
Rel-15 NR does not support multicast/broadcast over the Uu interface. There are two key technologies for Uu multicast/broadcast that can be considered: 1) multimedia broadcast single frequency network (MBSFN) based option and 2) single-cell point-to-multipoint (SC-PTM) based option, both of which have been supported in LTE.
For advanced V2X scenarios, NR Uu multicast services have various applications such as network provisioning of HD maps and reliable software update to a group of vehicles. Such applications could be delivered by several means:
-	Uu broadcast of the map to all UEs
-	Uu multicast to the interested UEs
-	Uu unicast to each UE
-	SL groupcast to the interested UEs, after initial unicast to a UE
A Uu broadcast is not a preferred method for this. In the example of a road intersection, the network service should provide a HD map to northbound vehicles which is different from that provided to southbound vehicles. Each of these two groups requires a map that is different from the one provided to the group moving in the opposite direction. In one cell, there can be more than one intersection. HD maps provided to groups at different intersections also need be different. Moreover, the operator wants to provide such HD maps only to the group of vehicles that are subscribed to this service instead of broadcasting it to all vehicles. For one multicast service, different information needs be delivered to different groups based on e.g. location and direction of UEs. In general, using broadcast when multicast is appropriate may increase unnecessary data decoding to groups of UEs.
On the other hand, a Uu unicast is also not ideal since it is less efficient than multicast when the network provides the same map to many vehicles in one group.  As the system load increases, the latency may be impacted. Relaying such services by initial Uu unicast and then SL groupcast adds latency to the service for all vehicles in the second hop. In addition, the second hop requires that Vehicle A knows about the service subscription of adjacent vehicles.  For a scenario such as remote advanced driving cancelation, the latency requirement is limited to 5 ms, and the impact of a second hop latency will be significant.
Figure 6.1.2.x-1 shows that the RSRP measurements between a base station and vehicular UEs remains consistent over UEs that are tens and hundreds of meters apart. For vehicular UEs located within the regions of similar RSRP, this shows that Uu multicast can provide consistent QoS, without the need of initiating unicast transmission to each of the UEs. Another benefit of Uu multicast compared to unicast is that the data could be transmitted to a given group of UEs at the same time. The simulation results described in [R1-1901543] and summarized in Table X show that the relative spectral efficiency is 3.5~4 times higher than when unicast is used in an example of 2 groups of 5 vehicles. Furthermore, all UEs in this group receive the data at the same time, thus ensuring lower latency. 

[image: ]
Figure 6.1.2.x-1: RSRP measurements between a base station and vehicular UEs moving on urban streets. The center frequency is 2.53 GHz with a bandwidth of 20 MHz.
Table 6.1.2.x-2: Relative spectral efficiency of multicast with two groups (2 groups of 5 vehicles, 40 MHz bandwidth available)
	
	Unicast
	Multicast

	Highway
	1
	4.17

	Urban Macro
	1
	3.52



Uu multicast could benefit other scenarios beyond V2X also. For example, for IoT deployments, firmware updates can be delivered with higher spectral efficiency. Similarly, in case of an emergency occurring in a building, all devices in the building may need be turned on/off together. Uu multicast can be used to achieve better efficiency and latency in such scenarios. 
<end of change>
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