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1	Introduction
In RAN1#94, the following was agreed.
	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 RAN1#94bis, the following agreement was made:
	Agreements:
· RAN1 studies further how to use 
· priority, 
· latency,
· reliability,
· minimum required communication range (as defined by higher layers) if agreed to use
· in the physical layer aspects of at least 
· resource allocation and 
· congestion control and 
· resolution of in-device coexistence issues and 
· power control



Our paper [1] has discussed and evaluated link adaptation for sidelink unicast. As proposed in [1], we believe that both outer-loop and inner-loop link adaptation are supported for sidelink unicast. In this paper, we present our views on link adaptation for sidelink groupcast.   
[bookmark: _Ref178064866]2	Discussion
Link adaptation can efficiently improve system spectrum efficiency. On one hand, higher-order modulation operation for sidelink communications can be used to attain higher data rate in situations with good channel quality. On the other hand, a more robust modulation and coding scheme (MCS) can be used to achieve reliable communication in situations with bad channel quality. 
In our view, the design of link adaptation for sidelink unicast and groupcast should be different. For sidelink unicast, since there is only one target receiver whose identity is known at the transmitter, link adaptation can follow the same principle as NR Uu, i.e., both CQI-based inner-loop link adaptation (ILLA) and ACK/NACK-based outer-loop link adaptation (OLLA) are supported [1].
However, the design for sidelink groupcast is more challenging. Since there are multiple target sidelink receivers and they are located differently, their measured CQIs can be very different. If all of them feedback CQI as in the sidelink unicast case, the signaling overhead can be quite high. Hence, we think that only ACK/NACK-based OLLA should be supported for sidelink groupcast.
[bookmark: _Toc534983014][bookmark: _Toc534994301]For sidelink groupcast, only outer-loop link adaptation is supported.
In our view, the communication range associated with a V2X service can be used to support link adaptation for sidelink groupcast, where no CSIT is available. Due to the different positions of the target receivers, their decoding status, i.e., ACK or NACK, can be quite different. In this case, it needs to be studied that how the sidelink transmitter adjusts MCS based on these ACKs and NACKs to achieve a good tradeoff between transmission efficiency and reliability. For this purpose, we think that the distances between the sidelink receivers and the transmitter and the communication range required by a V2X service should be jointly considered within the link adaptation procedure for sidelink groupcast. Note that in the recent SA2 #129 meeting, the role of communication range parameter has been clarified. In short, communication range is not regarded as a QoS parameter, instead upon RAN decisions it can be provided by V2X layer to access stratum for e.g. optimization purpose. More details can be found in the our QoS paper [2].
Consider the sidelink groupcast illustrated in Figure 1, where UE0 is the Tx UE and UEs 1-7 are the Rx UEs. Assume that the required communication range is d1+d2+d3. In the example of Figure 1 (a), UEs 1-5 have successfully decoded the groupcast packet and feedbacked ACKs, while UEs 6-7 have failed the decoding and feedbacked NACKs. In this case, it may not be a good idea to reduce the MCS for more robust transmission, especially when the traffic load is high in the network. This is because 1) the required communication range, i.e., d1+d2+d3, is not much larger than what has already been successfully covered, i.e., d1+d2; 2) a reduced MCS will require more resources for a packet transmission, which will further congest the channel. However, in the example given in Figure 1 (b), where UEs 1-2 have successfully decoded the packet while UEs 3-7 have failed, the future MCS probably needs to be reduced since the achievable communication range can only reach a small fraction of the required range.
[image: ]
(a)

[bookmark: _GoBack][image: ]
(b)
[bookmark: _Ref534981187]Figure 1: Sidelink groupcast transmission. (a) UEs 1-5 have successfully decoded the packet while UEs 6 and 7 have failed; (b) UEs 1 and 2 have successfully decoded the packet while UEs 3-7 have failed.

[bookmark: _Toc534994302]At least the required communication range (defined by higher layers) and the distances between sidelink transmitter and its receivers is considered as an input for link adaptation for sidelink groupcast.
i. [bookmark: _Toc534994303]FFS other information.
ii. [bookmark: _Toc534994304]FFS how to use the range and distances.

3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For sidelink groupcast, only outer-loop link adaptation is supported.
Proposal 2	At least the required communication range (defined by higher layers) and the distances between sidelink transmitter and its receivers is considered as an input for link adaptation for sidelink groupcast.
i.	FFS other information.
ii.	FFS how to use the range and distances.
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