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1. Introduction
In RAN1#94, support for unicast, groupcast and broadcast for NR-V2X were discussed. And following agreements were made:
	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


It was discussed further and agreed that following mechanism can be considered for sidelink enhancements for groupcast/unicast:
	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


HARQ feedback is very important component to achieve higher reliability requirements of NR-V2X and CSI feedback is important for higher spectral efficiency. In this document we discuss HARQ feedback for groupcast/multicast and unicast. We also discuss about CSI acquisition mechanism for unicast.
2. Discussion 
As per TS 22.186, NR-V2X has much higher reliability requirement compared to what can be supported by LTE-V2X broadcast. SA2 has discussed the QoS handling for NR-V2X [TR 23.786]. 
	Solution #19: QoS Support for eV2X communication over PC5 interface
[bookmark: _Toc523243496]6.19.1	Functional Description
[bookmark: _Toc523243497]6.19.1.1	General description
This solution addresses key issue#4 (clause 5.4) Support of PC5 QoS framework enhancement for eV2X. The QoS requirements for eV2X are different from that of the EPS V2X, and the previous defined PPPP/ PPPR in TS 23.285 [5] are considered not to satisfy the needs. Specifically, there are much more QoS parameters to consider for the eV2X services. This solution proposes to use 5QI for eV2X communication over PC5 interface. This allows a unified QoS model for eV2X services over different links. 
[bookmark: _Toc523243498]6.19.1.2	Solution description
The new service requirements were captured in TS 22.186 [4]. The new performances KPIs were specified with the following parameters:
-	Payload (Bytes);
-	Transmission rate (Message/Sec);
-	Maximum end-to-end latency (ms);
-	Reliability (%);
-	Data rate (Mbps);
-	Minimum required communication range (meters).
Note that the same set of service requirements apply to both PC5 based V2X communication and Uu based V2X communication. As analysed in solution #2 (clause 6.2), these QoS characteristics could be well represented with 5QI defined in TS 23.501 [7]. 
It is therefore possible to have a unified QoS model for PC5 and Uu, i.e. also use 5QIs for V2X communication over PC5, such that the application layer can have a consistent way of indicating QoS requirements regardless of the link used. This does not prevent the AS layer from implementing different mechanisms over PC5 and Uu to achieve the QoS requirements.  
Considering the 5GS V2X capable UEs, there are three different types of traffic: broadcast, multicast, and unicast. 
For unicast type of traffic, it is clear that the same QoS Model as that of Uu can be utilized, i.e. each of the unicast link could be treated as a bearer, and QoS flows could be associated with it. All the QoS characteristics defined in 5QI and the additional parameter of data rate could apply. In addition, the Minimum required communication range could be treated as an additional parameter specifically for PC5 use. 
Similar consideration applies to multicast traffic, as it can be treated as a special case of unicast, i.e. with multiple defined receivers of the traffic.
For broadcast traffic, there is no bearer concept. Therefore, each of the message may have different characteristics according to the application requirements. The 5QI should then be used in the similar manner as that of the PPPP/PPPR, i.e. to be tagged with each of the packet. 5QI is able to represent all the characteristics needed for the PC5 broadcast operation, e.g. latency, priority, reliability, etc. A group of V2X broadcast specific 5QIs (i.e. VQIs) could be defined for PC5 use.  
NOTE:	The 5QI used for PC5 may be different from that used for Uu even for the same V2X service, e.g. the PDB for the PC5 can be longer than that for the Uu as it is a direct link.     
Editor's note:	For broadcast traffic, it is FFS if there is a need to have a formal mapping between the EPS V2X QoS parameters, e.g. PPPP, PPPR, with the new VQIs, for the interworking with the EPS V2X services. 
Editor's note:	How RAN supports the QoS characteristics represented by PC5 5QI depends on the RAN study
Editor's note:	Provisioning and configuration in the UE is FFS.


As per the SA2 study, along with 5QI, communication range is also an important aspect of NR-V2X communications.
We believe, this aspect of communication range is related to the fact that for any advance use case e.g. automated driving, sensor sharing, platooning, it is required for UEs within certain range from the transmitter to be able to receive the messages with much higher reliability level. Beyond that range higher reliability levels are not critical as UEs are far away from each other.
Observation 1: For all advance use cases, UEs in certain range of a transmitting UEs are required to receive messages more reliably than UEs which are far away from the transmitter as shown in Figure 1.


Figure 1: High Reliability message communication Range
2.1 HARQ Feedback for Groupcast/Multicast
In case of Groupcast/Multicast there are more than one recipient of the message, so if every receiver UE sends HARQ feedback in terms of ACK, then there will be lot of ACK transmissions, also it will not be possible for the transmitter to identify which UE didn’t receive the transmission. To overcome this issue, in case of Groupcast/Multicast NACK based approach can be utilised. The transmitter retransmit the message if there is a NACK from at least one UE which couldn’t decode the data successfully. As can be seen from Figure 1 that receivers within certain range of the transmitters need to receive the message more reliably hence only those UEs which are in certain range of the transmitter should send the HARQ feedback in terms of NACK. This approach reduces potential UEs which will be sending the NACK and in turn improve the overall system efficiency and reliability of message reception by UEs in the certain communication range.
Proposal 1: Study NACK based HARQ feedback for Groupcast/Multicast transmission.
Proposal 2: Study how to allow only those UEs to send HARQ feedback in terms of NACK which are in certain required communication range from a transmitter.
One way to achieve the distance based NACK feedback is to provide the receiver UE the information about transmitter UE location and the reliable communication range. This information can be part of sidelink control information (SCI) transmitted by the transmitter. However, since location information can be quite large it is not good to transmit location information in raw format in the SCI. For the purpose of compression of location information, we can utilise the Zone ID concept of Rel-14 LTE-V2X. So instead of transmitting raw location information, transmitter UE transmits few LSBs of Zone ID. Based on this information, the information of range present in the SCI, and receiver UE’s own Zone ID, receiver UE can determine to transmit NACK feedback or not if it was not able to successfully decode the transmission. 
Proposal 3: Study the Rel-14 LTE-V2X Zone ID concept to put UE location information in the SCI to assist distance based NACK feedback.
2.2 HARQ Feedback for unicast
In case of unicast, pair of UEs will be required to first establish the connection. As part of connection setup UEs can negotiate HARQ feedback parameters. However, in case of unicast since there is only one to one communication, similar to NR Uu HARQ feedback can be based on ACK/NACK.
Proposal 4: Study ACK/NACK based HARQ feedback for unicast.
2.3 CSI Feedback for Unicast
In order to support spatial multiplexing, in case of unicast transmitter UE transmits CSI RS and based on CSI RS receiver UE transmits CSI feedback to the transmitter UE. CSI RS and CSI feedback related parameters can be negotiated between UEs during connection setup. At least the following information can be transmitted as part of CSI feedback:
1. CQI
2. Rank Information (RI)
3. PMI
Proposal 5: Study CSI RS and CSI feedback mechanism for unicast.
3. Conclusion
In this contribution, we discussed about group cast and unicast mechanism: We propose:
Proposal 1: Study NACK based HARQ feedback for Groupcast/Multicast transmission.
Proposal 2: Study how to allow only those UEs to send HARQ feedback in terms of NACK which are in certain required communication range from a transmitter.
Proposal 3: Study the Rel-14 LTE-V2X Zone ID concept to put UE location information in the SCI to assist distance based NACK feedback.
Proposal 4: Study ACK/NACK based HARQ feedback for unicast.
Proposal 5: Study CSI RS and CSI feedback mechanism for unicast.
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