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Introduction
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


In RAN1#95, it was concluded that
	Conclusion: 
· Selection of QoS model (QoS Flow or per-packet QoS) for the NR V2X sidelink is outside the scope of RAN1


In RAN1#ah1901, the following agreements have been reached. 
	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.


Our RAN2 paper [1] explains the motivation to evaluate and enhance QoS framework to support V2X services. That paper explains that the current 5GS QoS framework for Uu interface is capable of supporting V2X services and suggests that NR Sidelink (SL) uses a similar QoS framework as in Uu interface.
In this paper, we discuss the remaining details on QoS related issues from RAN1 point of view.
[bookmark: _Ref490149211]Discussion
Congestion control for mode-1
As agreed in RAN1#ah1901, from RAN1’s perspective, relevant physical layer measurements can be provided to improve the QoS management, e.g. channel busy ratio (CBR) measurement (details on the metric is for further study during the WI phase). Such metric (e.g. CBR) can help to estimate whether there are enough free resources to support required QoS. Furthermore, it was agreed that congestion control mechanism is to be specified for NR in at least Mode-2. This implies that the congestion control metric such as CBR (to be defined) is reported to higher layers, e.g. layer 2, for QoS management. Furthermore, in our view, NR should also support congestion control for Mode-1 operation. This becomes particularly important when Mode-2 and Mode-1 UEs share the same resource pool. Therefore, in Mode-1, the CBR measurement shall be reported to gNB as well, since the admission control and resource allocation are performed by gNB in this case.      
[bookmark: _Toc448568][bookmark: _Toc1131681][bookmark: _Toc1149876]In NR Mode-1, congestion control is performed by gNB. 
[bookmark: _Ref525569440][bookmark: _Ref528922587][bookmark: _Toc528930004][bookmark: _Toc528932478][bookmark: _Toc534313408][bookmark: _Toc534929616][bookmark: _Toc534966006][bookmark: _Toc534993259][bookmark: _Toc448571][bookmark: _Toc1131688][bookmark: _Toc1139082][bookmark: _Toc1139205][bookmark: _Toc1149873]In NR Mode-1, UE reports of congestion control metric (e.g. CBR measurements) to gNB is supported.
SL packets pre-emption (Resource allocation aspects)
[bookmark: _Toc528929911]In NR, different V2X applications may have different QoS requirements. In NR Uu interface, ARP is used for QoS flow admission control, while Priority Level (PL) is indicated by 5QI and is used for making scheduling decisions, e.g. the scheduler may schedule packets with higher priority first. Similarly, after a NR SL flow/bearer is established, PL indicated by 5QI can help to schedule SL packets according to priority differences. Furthermore, pre-emption is also one mean to efficiently fulfil QoS requirements and is being considered for NR Uu. In our view, NR SL should also support pre-emption mechanism so that different V2X services can coexist efficiently.
[bookmark: _Toc521672667][bookmark: _Toc521672732][bookmark: _Toc521672768]In Mode-2, scheduling and pre-emption are done in a distributed way without network control. Following the same principle as described above, higher priority transmissions shall be scheduled first, and low priority transmissions can be pre-empted when resources are not enough. On the other hand, detailed pre-emption rules and mechanisms need to be further studied to enable effective packet pre-emption in autonomous mode. For instance, a pre-emption signalling is needed to allow inter-UE packets pre-emption, e.g. one UE explicitly informs another UE about the pre-emption intention and the corresponding resources. 
[bookmark: _Toc528932481][bookmark: _Toc534313411][bookmark: _Toc534929619][bookmark: _Toc534966009][bookmark: _Toc534993262][bookmark: _Toc448574][bookmark: _Toc1131691][bookmark: _Toc1139084][bookmark: _Toc1139206][bookmark: _Ref525569512][bookmark: _Toc528930006][bookmark: _Ref520822143][bookmark: _Toc521672770][bookmark: _Toc1149874]RAN1 introduces mechanisms to enable effective pre-emption in Mode 2. 
In LTE SL, high priority transmissions can use the same resources as on-going low priority transmissions, which may cause severe interference. Also, one UE may not be able to receive if it is already transmitting a packet due to half-duplex limitation. Therefore, to resolve this issue in NR SL is that one UE is only allowed to pre-empt reserved/booked transmissions of other UEs while cannot interfere transmissions which are already scheduled.
Use of ccommunication range 
In SA2 #129, the role of communication range parameter has been clarified, as updated in TR 23.786 solution 19. 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. 
	TR 23.786 Solution #19:
	V2X Layer informs the Access Stratum Layer of the communication type, and QoS parameters (including 5QI) and Range for the group communication traffic;
NOTE 1:	Range may also be provided to AS Layer for the dynamic group communication operations, depending on RAN decisions.



[bookmark: _Toc534313403][bookmark: _Toc534929625][bookmark: _Toc534966004][bookmark: _Toc534993257][bookmark: _Toc448569][bookmark: _Toc1131682][bookmark: _Toc1149877]Communication range is a parameter that can be associated with a V2X service and provided from upper layer to access stratum. However, it is not seen as a QoS metric which has to be achieved by access stratum.
From RAN1 perspective, communication range associated with a V2X service is particularly useful for groupcast communication where no CSIT is available. The two main uses of communication range include power control and limiting the number of retransmissions if HARQ is enabled. For instance, the transmission power can be relatively high if the required communication range is large, such that received signal strength for UEs at the edge of the communication range of the group will not be too weak. Besides, if the required communication range is small, the transmission power can be low to reduce the interference to UEs outside the range. Furthermore, if ACK and/or NACK is transmitted in SFN manner due to PSFCH capacity limitation, a threshold level can be predefined depending on the communication range requirement to limit the number of retransmissions. For instance, if received energy of accumulated NACK is above a certain threshold, then packet is retransmitted, whereas the threshold can be a function of communication range requirement. 
[bookmark: _Toc534313413][bookmark: _Toc534929621][bookmark: _Toc534966011][bookmark: _Toc534993264][bookmark: _Toc448575][bookmark: _Ref1118003][bookmark: _Ref1118005][bookmark: _Toc1131692][bookmark: _Toc1139085][bookmark: _Toc1139207][bookmark: _Toc1149875]Communication range is an input for controlling the transmission power and limiting the number of retransmissions in case of groupcast communication.
Conclusions
[bookmark: _GoBack]In section 2 we made the following observations: 
Observation 1	In NR Mode-1, congestion control is performed by gNB.
Observation 2	Communication range is a parameter that can be associated with a V2X service and provided from upper layer to access stratum. However, it is not seen as a QoS metric which has to be achieved by access stratum.
Based on the discussion in section 2 we propose the following: 
Proposal 1	In NR Mode-1, UE reports of congestion control metric (e.g. CBR measurements) to gNB is supported.
Proposal 2	RAN1 introduces mechanisms to enable effective pre-emption in Mode 2.
Proposal 3	Communication range is an input for controlling the transmission power and limiting the number of retransmissions in case of groupcast communication.
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