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Introduction
In RAN#83 meeting, the WID for 5G V2X with NR sidelink was approved [1]. Regarding sidelink physical channel structures, the work scopes are aligned with TR 38.885 [2], which is the study outcome for NR V2X. Therefore, regarding QoS management, the discussion would be the continuation of the discussion in the study item phase. In RAN1#97 meeting, the following agreements were made in this agenda.
	Agreements:
· LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control.

Agreements:
· Higher-layer reporting of CBR to the gNB is supported for RRC_CONNECTED UEs.



[bookmark: _GoBack]In RAN1#98bis meeting, the following agreement was made:
	Agreements:
Define NR sidelink Channel Occupancy Ratio (CR) measurement.
· LTE CR is the baselines 

Agreements:
· Congestion control can restrict the values of at least the following PSSCH/PSCCH TX parameters per resource pool:
· Range of MCS for a given MCS table supported within the resource pool
· Range of number of sub-channels
· Upper bound of number of (re)transmissions – already agreed in mode 2 AI
· Upper bound of TX power (including zero TX power)
· Congestion control can set an upper bound on channel occupancy ratio (CR), CRlimit.
· Ranges/bounds of the transmission parameters and CRlimit are functions of QoS and CBR.
· In addition to congestion control (in use or not in use), the above parameters can be restricted by reusing the same mechanism as in LTE
· For speed, further discussion on absolute vs. relative speed
· FFS other parameter(s) that can be restricted 
· FFS whether or not to tie the speed with a UE capability

Agreements:
Lookup table links CBR range with values of the transmission parameters and CRlimit for each value of the indication of a priority of a sidelink transmission carried by SCI payload (as per WA from RAN1#98), Lookup table is (pre)configured. Details up to RAN2. 
· Up to 16 (as a working assumption) CBR ranges are supported
· The working assumption will be automatically confirmed in RAN1#99 if no further input

Agreements:
· For the priority indication in 1st stage SCI: 
· Up to RAN2 on how to define the mapping between the priority indication and the corresponding QoS
· Size is 3 bits (as a working assumption)

Agreements:
· Sidelink RSSI (SL-RSSI) measurement is used for CBR estimation

Agreements:
· A sidelink resource is busy for the purpose of CBR measurement if Sidelink RSSI measured by the UE in that resource exceeds a (pre-)configured threshold.



In this contribution, we provide our views on QoS management for NR V2X

Discussion
Channel occupancy ratio (CR) in LTE V2X is defined as below [3]. 
	Channel occupancy ratio (CR) evaluated at subframe n is defined as the total number of sub-channels used for its transmissions in subframes [n-a, n-1] and granted in subframes [n, n+b] divided by the total number of configured sub-channels in the transmission pool over [n-a, n+b].



This definition means that CR is a metric on how often the UE occupies the channel. Differently from LTE, NR V2X has to support the following new functionalities.
· Sidelink HARQ-ACK feedback (this can be enabled and disabled)
· Multiple retransmissions (more than one retransmission)
· Unicast and groupcast transmission
When discussing CR definition for NR V2X, the above new functionalities should be considered. For example, even though a UE reserves the resources in multiple slots in advance, the UE may not transmit sidelink control/data on that resource when it receives HARQ-ACK feedback. In this case, the conventional computation of CR like LTE V2X may over-estimate the channel occupancy of the UE. 
[bookmark: _Ref16869418]Proposal 1: For CR in NR V2X, sidelink HARQ-ACK feedback, number of retransmissions, and cast types needs to be considered.

Channel busy ration (CBR) in LTE V2X is defined as below [3].
	Channel busy ratio (CBR) measured in subframe n is defined as follows:
· For PSSCH, the portion of sub-channels in the resource pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1]; 
· For PSCCH, in a pool (pre)configured such that PSCCH may be transmitted with its corresponding PSSCH in non-adjacent resource blocks, the portion of the resources of the PSCCH pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1], assuming that the PSCCH pool is composed of resources with a size of two consecutive PRB pairs in the frequency domain.



The above definition of CBR means how much the channel around the UE is occupied by other UEs and this also mean the interference status that the UE suffers from. 

	The CBR in LTE V2X was defined separately for PSSCH and PSCCH. Specifically, CBR measurement for PSCCH is to support non-adjacent mapping of PSCCH and PSSCH. In RAN1#98 meeting, it was agreed that one CBR measurement over a resource pool is defined for PSCCH/PSSCH multiplexing option 3. In PSCCH/PSSCH multiplexing option 3, transmit power between PSCCH and PSSCH would not be changed and UE does not need to separate those two channels for CBR measurement. In this regard, we propose:
Proposal 2: For PSCCH/PSSCH multiplexing option 3, CBR is measured jointly for PSCCH and PSSCH region

In addition, suppose that two UEs are communicating with each other for unicast data transmission. If a transmitting UE decides whether to perform transmission based on its CBR, the transmission may reflect incorrect interference environment in NR V2X use cases. It is because interference situation around the receiver would be more important than that around the transmitter.  Also, interference subjected by the receiver and the transmitter could be totally different. In LTE V2X, each UE is not aware of CBRs of other UEs but if NR V2X supports the CBR exchange between UEs, then the transmitter can determine whether to transmit sidelink control/data or not more accurately, in the way of reflecting CBR of the target receiver UE. 
[bookmark: _Ref16869424]Proposal 3: For unicast, CBR is exchanged between two UEs.

In SA2 and RAN2, it was agreed to use 5QI-type QoS parameters (PQI: PC5 5QI) for NR sidelink. For 5G system architecture, 5QI (5G QoS Identifier) is defined. Each 5QI value has its own QoS characteristics, where the standardized 5QI to QoS characteristics mapping is defined in [3] as in Table 1. 
	Except resource type, 5QI consists of five different QoS parameters: 1) priority, 2) delay budget, 3) packet error rate, 4) max data burst volume, and 5) averaging window. It can be considered that priority corresponds to PPPP in LTE V2X and packet error rate corresponds to PPPR. 
	Similar to LTE V2X, QoS parameters can be used for resource allocation, where QoS parameter information is inserted in sidelink control information (SCI). In LTE V2X, PPPP of the scheduled data is indicated from 1 to 8 in SCI. But when we use 5QI as PC5 QoS parameter, it may be not feasible to directly map the 5QI value to the bit field in SCI. Therefore, the candidate 5QI values can be (pre-)configured to a given BWP or resource pool. But, since the exact use of PC5 5QI is not decided yet in SA2 and RAN2, RAN1 can further discuss how to use 5QI, if there is, until SA2 and RAN2 conclude.
[bookmark: _Ref16869427]Proposal 4: RAN1 further discusses how to use 5QI.

Conclusions
In this contribution, we provide our views on QoS for NR sidelink with the following proposals.
Proposal 1: For CR in NR V2X, sidelink HARQ-ACK feedback, number of retransmissions, and cast types needs to be considered.
Proposal 2: For PSCCH/PSSCH multiplexing option 3, CBR is measured jointly for PSCCH and PSSCH region
Proposal 3: For unicast, CBR is exchanged between two UEs.
Proposal 4: RAN1 further discusses how to use 5QI.
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