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Introduction
Following was concluded in the last meeting,
Agreements:
· Introduce at least one congestion metric for NR sidelink
· FFS details – to be done in WI phase (if included)
Agreements:
· Congestion control is supported at least for sidelink mode 2
· Note: details of congestion control can be covered in the work item phase, not in this SI.

There was no other progress in the last meeting. This contribution is the revision of R1-1900646.
Discussion
Our view on QoS parameter impact to UE behaviour in physical layer is summarized in table 1. The different parameter would have different impact to UE behaviour in physical layer. Reliability should be interpreted in the condition of minimum required communication range as certain condition is required to express the reliability. Therefore, we merged reliability and the minimum required communication range. 
From the second column of this table, we can observe that the QoS parameter of priority is a factor impacting all relevant UE behaviours in physical layer (listed in the first column). On the other hand, the outcome of UE behaviour in physical layer based on priority will instead impact latency and reliability. For example, by congestion control, some of lower priority packet may be dropped. Then its latency is suffered. For in-device coexistence, some of lower priority packet may be dropped by in-device coexistence. Then its latency is suffered. For power control, some of lower priority packet may be dropped or lower transmission power. Then the latency is suffered. In this sense, QoS parameters may impact each other. How to satisfy all QoS parameters simultaneously should be taken into account.  
On the other hand, there are some relevant discussion on QoS in RAN2 and SA2 [2][3], for example whether QoS parameters of per packet needs to be passed to AS layers, which would impact RAN1 discussion. One example is if priority is not indicated in SCI, it may have big impact to UE behaviour following LTE V2X. Therefore, RAN1 should align with RAN2/SA2’s discussion on QoS. 

Table 1 QoS parameter impact to UE behaviour in physical layer (mainly mode 2 UE)
	
	priority
	Latency
	reliability in the minimum required communication range

	Resource allocation
	PPPP needs to be indicated in SCI to handle intra-UE and inter-UE transmission collision, like LTE V2X
	It will impact transmission behaviour especially on resource selection window 
	It will impact transmission parameters like MCS, retransmission number, power and so on

	congestion control
	PPPP specific congestion control can be defined like LTE V2X
	No direct impact. 


	No direct impact.
.

	resolution of in-device coexistence issues
	Collision handling among LTE sideilnk, NR sidelink and Uu is based on service priority
	No direct impact.

	No direct impact.


	power control
	Power control is based on priority 
	No direct impact.

	No direct impact




Observation 1: Different QoS parameter has different impact to UE behaviour in physical layer. Priority has more impact to UE behaviour. The reliability should be interpreted in the condition of minimum required communication range.
Observation 2: QoS parameters would impact each other. How to simultaneously satisfy all QoS parameters needs to be discussed. 
Observation 3: SA2 and RAN2 are discussing QoS aspects which would impact RAN1 discussion. 
Proposal 1: RAN1 waits for the progress of RAN2/SA2’s discussion on QoS.

For NR sidelink, at least for broadcast traffic, QoS management should be designed as "connection-less" operation as it is impossible to establish the connection of radio bearer between a transmitter and all receivers around. In this sense, QoS handling should be fully controlled at Tx side based on per packet priority, like LTE V2X. For unicast and groupcast, it may be possible that connection of radio bearer is established between Tx UE and Rx UE(s) but it is up to RAN2/SA2 discussion. Some companies proposed QoS handling in Rx side for unicast [4][5][6]. In physical layer, link adaptation like HARQ and CSI acquisition can help unicast and groupcast transmissions satisfy QoS requirement. 
Proposal 2:  For broadcast traffic, QoS management should be designed as "connection-less" operation and QoS handling is only controlled in Tx side.
Proposal 3:  For unicast and groupcast, it may be possible that connection of radio bearer is established between Tx UE and Rx UE(s) but it is up to RAN2/SA2 discussion. Link adaption like HARQ and CSI report can facilitate their QoS requirement.  

Another angle to discuss QoS management is from resource allocation mode point of view. For mode 1 which is based on gNB scheduling, basically gNB can manage the QoS requirement, especially in licensed carrier. UE can report traffic characteristics, CSI and geographical information to assist gNB’s QoS management. 
For mode 2, the QoS management should be discussed case by case as currently RAN1 has four sub-modes. For mode 2-a which is based on UE’s autonomous scheduling, the handling on QoS management is like what has been discussed for proposal 2 and 3. For mode 2-b, in our view it is not an independent resource allocation mode. For mode 2-c, which is mostly operated in licensed carrier, it is also managed by gNB. For mode 2-d that one UE schedules another UE’s resources, scheduling UE may also manage scheduled UE's QoS requirement depending on the architecture discussion of cluster head or local manager. In this case, some assistance information report like traffic characteristics, CSI and geographical information may also be reported from scheduled UE to scheduling UE. 
Proposal 5: The QoS management is different depending on different resource allocation mode. For mode 1 and mode 2-c which are operated in licensed carrier, gNB can manage the QoS requirement; for mode 2-d, scheduling UE may also manage scheduled UE’s QoS requirement.
Proposal 6:  Some assistance information need to be reported from scheduled UE to facilitate gNB/scheduling UE’s QoS management in some modes. 

Regarding congestion metric for NR sidelink, our view is at least CBR which is used in LTE V2X should be supported. But the definition on CBR may need to be modified in NR considering many new properties like SCS, shortened TTI and so on. For UEs in mode 1, it can report CBR results to gNB which could control the congestion level. How to report CBR is up to RAN2 discussion. For mode 2, how to adapt UE’s Tx behavior based on measured CBR can be discussed in WI phase. At least LTE based congestion control mechanism should be the baseline. 
Proposal 7:  CBR which is used in LTE V2X is supported for NR V2X.
Conclusion
In this contribution we discussed QoS management for both Uu and sidelink based NR V2X, based on discussions, we have following observation and proposals,
Observation 1: Different QoS parameter has different impact to UE behaviour in physical layer. Priority has more impact to UE behaviour. The reliability should be interpreted in the condition of minimum required communication range.
Observation 2: QoS parameters would impact each other. How to simultaneously satisfy all QoS parameters needs to be discussed. 
Observation 3: SA2 and RAN2 are discussing QoS aspects which would impact RAN1 discussion. 
Proposal 1: RAN1 waits for the progress of RAN2/SA2’s discussion on QoS.
Proposal 2: For broadcast traffic, QoS management should be designed as "connection-less" operation and QoS handling is only controlled in Tx side.
Proposal 3: For unicast and groupcast, it may be possible that connection of radio bearer is established between Tx UE and Rx UE(s) but it is up to RAN2/SA2 discussion. Link adaption like HARQ and CSI report can facilitate their QoS requirement.
Proposal 4:  For unicast and groupcast, it may be possible that connection of radio bearer is established between Tx UE and Rx UE but it is up to RAN2/SA2 discussion. Link adaption can facilitate their QoS requirement.
Proposal 5: The QoS management is different depending on different resource allocation mode. For mode 1 and mode 2-c which are operated in licensed carrier, gNB can manage the QoS requirement; for mode 2-d, scheduling UE may also manage scheduled UE’s QoS requirement.
Proposal 6:  Some assistance information need to be reported from scheduled UE to facilitate gNB/scheduling UE’s QoS management in some modes.
Proposal 7:  CBR which is used in LTE V2X is supported for NR V2X.
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Figure 1 5G QoS model [1]
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