3GPP TSG RAN WG1 Meeting #94bis	R1-1810573
Chengdu, China, October 8th – 12th, 2018  

Agenda Item:	7.2.4.1.1
Source:	Lenovo, Motorola Mobility
Title:	Support of unicast, groupcast and broadcast in NR V2X
Document for:	Discussion

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
During the RAN1#94, regarding support of unicast, groupcast and broadcast in NR V2X, the related agreements were made as follows [5]:
Agreements:
· 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 to. 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

Agreements:
· RAN1 to study the following topics for the SL enhancement for unicast and/or groupcast. Other topics are not precluded.
· HARQ feedback
· CSI acquisition
· Open loop and/or closed-loop power control
· Link adaptation
· Multi-antenna transmission scheme

In this contribution, we provide our views on support of sidelink unicast, sidelink groupcast and sidelink broadcast.

Discussion
Support of sidelink unicast
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In legacy LTE V2V/V2X, broadcast communication is supported. Comparing with LTE D2D, “Group destination ID” was removed from SCI field. In NR V2X, to meet more stringent requirement of advanced service [4], unicast communication should be introduced for sidelink. Similar ID information can be re-introduced. It will help the reception UE to skip unconcerned data transmission and reduce power consumption of reception UE. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Furthermore, there are two conventional ways to inform the ID information to reception UE: one is the ID information included in SA content, another is the ID information scrambled to CRC of SA. Considering unicast communication may be assigned in shared resource pool with groupcast/broadcast communication and/or the other unicast communication, it is preferred that transmitted scheduling assignment information can be decoded by the others UEs besides reception UE of unicast communication. Obviously, the way of ID information included in SA content is benefit to avoid collision in shared pool case.
Observation 1: ID information included in SA content is beneficial for collision avoidance in shared resource pool case.
To further improve the reliability and avoid unnecessary retransmission times, HARQ scheme can be used for unicast communication. ID information may also need to be transmitted with HARQ feedback information. Based on this ID information, transmission UE of unicast communication can determine whether the feedback information is in response to its previous data transmission.
Proposal 1: HARQ feedback on sidelink should be supported for sidelink unicast communication.
Observation 2: ID information may also need to be transmitted with HARQ feedback information.
In the above achieved agreements, destination ID, source ID can be used to distinguish a certain transmission. In this way, the following cases can be considered:
· Case 1: Only source ID is used to distinguish a certain transmission: 
In this case, transmission UE transmits SA with source ID to indicate associated data transmission. Reception UE can detect the ID information and know the transmission UE of unicast communication, i.e., where is the data transmission coming from, but the reception UE cannot determine whether the data transmission belongs to it or not. For example, as shown in figure 2-1, Vehicle A uses source ID A in sidelink transmission, Vehicle B and Vehicle C cannot determine the target of this transmission. So it is not enough only using source ID.
[image: ]
Figure 2-1. Only source ID is used to distinguish a certain transmission

· Case 2: Only destination ID is used to distinguish a certain transmission:
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]In this case, transmission UE transmits SA with destination ID to indicate associated data transmission. Reception UE can detect the ID information and determine whether the data transmission belongs to it or not. If the data transmission belongs to the reception UE and layer-1 HARQ feedback mechanism is supported for unicast communication, the reception UE should feedback response information with received destination ID to the transmission UE. However, as shown in figure 2-2, when Vehicle A and Vehicle C transmit data to Vehicle B using same destination ID B, and expect to receive feedback information on a indicated resource set, if the two indicated resource sets are (partial) overlapping, Vehicle A or Vehicle C cannot be sure that the feedback information with destination ID B is given to it or not. So it is not enough only using destination ID
[bookmark: _GoBack][image: ]
Figure 2-2, Only source ID is used to distinguish a certain transmission
· Case 3: Both source ID and destination ID is used to distinguish a certain transmission:
Based on above discussion, for sidelink unicast communication, utilization of ID information should not only consider the data transmission but also need to consider its corresponding feedback transmission. So both destination ID and source ID transmitting with SA and feedback information can be considered. In that way, from Tx UE perspective, the destination UE (i.e., Rx UE) can detect the data transmission belonging to it  by destination ID, meanwhile source UE (i.e., Tx UE) can find the corresponding feedback information by source ID and destination ID.
Proposal 2: Both destination ID and source ID need to be supported for sidelink unicast communication. 
Support of sidelink groupcast 
In legacy LTE V2V/V2X, a broadcast based group communication is supported and there is no any additional physical layer enhancement for this groupcast communication. But in NR V2X, vehicle platooning has been considered as a very important use case. The high reliability of NR V2X groupcast transmission should be supported. In LTE V2X broadcast repetition is used to improve the reliability. However, the requirement on reliability of NR V2X is quite stringent than LTE V2X, e.g. 99.99%. Whether up to 2 repetitions as used in LTE V2X can satisfy the requirement of NR V2X should be further studied. Increasing the number of repetitions, e.g. 4 repetition, can further improve the reliability of groupcast transmission. However, it will reduce the resource utilization rate. Another approach to achieve the high reliability is physical layer HARQ. There is no HARQ feedback transmission on sidelink in LTE V2X. So HARQ feedback on sidelink should be supported considering requirements of NR V2X on high reliability.  
Proposal 3: Support HARQ feedback on sidelink for NR sidelink groupcast. 
To support HARQ feedback for NR sidelink groupcast, the assignment of HARQ feedback resource should be studied. Two alternatives can be considered on the HARQ feedback resource for NR sidelink groupcast as following:
· Alt.1: Shared HARQ feedback resource for the reception UEs within the group
The reception UEs within the group only feedback ‘NACK’ to the transmission UE on the shared HARQ feedback resource. The transmission UE will perform retransmission of the previous groupcast data if it receives ‘NACK’ on the shared HARQ feedback resource. For this alternative the physical layer processing of HARQ feedback information can be common among the UEs within the group, so at the side of transmission UE the feedback signals from different UEs which carry ‘NACK’ can be treated as a kind of combing which can increase the coverage of HARQ feedback. Shared HARQ feedback resource can save the HARQ feedback resource. 
· Alt.2: Dedicated HARQ feedback resource for each reception UE within the group
For this alternative each reception UE within the group has its own HARQ feedback resource, it will send ‘NACK’ or ‘ACK’ according the result of data reception. This alternative requires much more resources than the Alt.1. One advantage of Alt.2 is that the transmission UE can distinguish the result of data reception according to the HARQ feedback from each UE within the group, it can perform link adaptation or power control.

Proposal 4: Study the assignment of HARQ feedback resource on sidelink for NR sidelink groupcast, e.g. shared HARQ feedback resource for UEs within the group.
Support of sidelink broadcast
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Sidelink broadcast communication has been supported in LTE V2V/V2X for Basic Safety Message transmission. The broadcast communication can be further studied to support wider bandwidth and higher spectrum efficiency for advanced service with consideration of different UE bandwidth capabilities. Moreover, broadcast communication can be considered to help connection establishment for subsequent sidelink unicast and groupcast communication. For example, UE can broadcast a message inform that it wants to communicate with another specific UE or join a group.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Proposal 5: Broadcast communication can be considered to help connection establishment for subsequent sidelink unicast and groupcast communication.
Conclusion
In this contribution, we focus on support of sidelink unicast, sidelink groupcast and sidelink broadcast and present our views. We have the following observations and proposals:
Observation 1: ID information included in SA content is beneficial for collision avoidance in shared resource pool case.
Observation 2: ID information may also need to be transmitted with HARQ feedback information.
Proposal 1: HARQ feedback on sidelink should be supported for sidelink unicast communication.
Proposal 2: Both destination ID and source ID need to be supported for sidelink unicast communication. 
Proposal 3:  Support HARQ feedback on sidelink for NR sidelink groupcast. 
Proposal 4: Study the assignment of HARQ feedback resource on sidelink for  NR sidelink groupcast, e.g. shared HARQ feedback resource for UEs within the group.
Proposal 5:  Broadcast communication can be considered to help connection establishment for subsequent sidelink unicast and groupcast communication.
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