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1 Introduction
In RAN2#104, it is agreed to report the traffic pattern by UE assistance information, and LTE V2X design is taken as the baseline.
	RAN2#104 Agreements
9:	To report the traffic pattern(s) for NR V2X sidelink communication, UE assistance information reporting is needed (at least for periodic traffic pattern). The UE assistance reporting mechanism for LTE V2X sidelink communication is taken as the baseline. RAN2 to further discuss whether/what new information is needed in UE assistance information for NR V2X sidelink communication, on top of the LTE baseline, based on the conclusion of QoS discussion.



In RAN2#105Bis agreement, the following agreement is achieved for the report of UE assistant information:

Agreements on BSR and UAI: 
1: 	For SL BSR, at least adopt buffer size (bit size is FFS), destination index (bit size is FFS) and LCG ID (detailed format and bit size is FFS).
2: 	Support UE assistance information reporting on traffic pattern, including information on periodicity, time offset, message size, QoS info (details are FFS), and destination id.

In this paper, we discuss the QoS info and additional information to be included in the UE assistance information.

2 Discussion
In RAN2#105 meeting, it is agreed as in LTE V2X, UE assistance information includes report on traffic pattern, which include periodicity, time offset, message size, and destination ID. Besides, since the mapping between QoS and SL LCH is already known to the network for RRC_CONNECTED UE, it is supported that the UE assistance information further include QoS information rather than SL LCH ID as in LTE V2X.

UEAssistanceInformation-v1430-IEs ::=		SEQUENCE	{
	bw-Preference-r14					BW-Preference-r14									OPTIONAL,
	sps-AssistanceInformation-r14		SEQUENCE {
		trafficPatternInfoListSL-r14		TrafficPatternInfoList-r14		OPTIONAL,
		trafficPatternInfoListUL-r14		TrafficPatternInfoList-r14		OPTIONAL
	}			OPTIONAL,
	rlm-Report-r14						SEQUENCE {
		rlm-Event-r14						ENUMERATED {earlyOutOfSync, earlyInSync},
		excessRep-MPDCCH-r14				ENUMERATED {excessRep1, excessRep2}		OPTIONAL
	}																				OPTIONAL,	delayBudgetReport-r14				DelayBudgetReport-r14						OPTIONAL,
	nonCriticalExtension				UEAssistanceInformation-v1450-IEs			OPTIONAL
}
UEAssistanceInformation-v1530-IEs ::=	SEQUENCE {
	sps-AssistanceInformation-v1530			SEQUENCE {
		trafficPatternInfoListSL-v1530			TrafficPatternInfoList-v1530
	}			OPTIONAL,
	nonCriticalExtension					SEQUENCE {}						OPTIONAL
}
TrafficPatternInfoList-r14 ::= SEQUENCE (SIZE (1..maxTrafficPattern-r14)) OF TrafficPatternInfo-r14
maxTrafficPattern-r14		INTEGER ::= 8	-- Maximum number of periodical traffic patterns
											-- that the UE can simultaneously report to the
											-- E-UTRAN.

TrafficPatternInfo-r14 ::=	SEQUENCE {
	trafficPeriodicity-r14			ENUMERATED {
											sf20, sf50, sf100, sf200, sf300, sf400, sf500,
											sf600, sf700, sf800, sf900, sf1000},
	timingOffset-r14					INTEGER (0..10239),
	priorityInfoSL-r14					SL-Priority-r13								OPTIONAL,
	logicalChannelIdentityUL-r14		INTEGER (3..10)								OPTIONAL,
	messageSize-r14					BIT STRING (SIZE (6))
}
TrafficPatternInfoList-v1530 ::= SEQUENCE (SIZE (1..maxTrafficPattern-r14)) OF TrafficPatternInfo-v1530

TrafficPatternInfo-v1530 ::=	SEQUENCE {
	trafficDestination-r15			SL-DestinationIdentity-r12					OPTIONAL,
	reliabilityInfoSL-r15			SL-Reliability-r15							OPTIONAL
}

Observation 1: As in LTE V2X, NR V2X report traffic pattern in UE assistance information. The field of traffic pattern follows the LTE design except for QoS info.

2.1 QoS information

As indicated in SA2 LS [1], per-flow QoS model will be used for all NR sidelink cast types, i.e. for unicast, groupcast, and broadcast.
	SA2 Response: It was agreed in SA2 to use the bearer based QoS Model (i.e. Per-Flow QoS model) for unicast, groupcast and broadcast operations (please see the attached S2-1904426). SA2 believes that a single PC5 QoS model for all NR sidelink cast type aligned with the Uu QoS model simplifies the overall system behavior. SA2 kindly requests RAN2 to take this information into account in their work.



Besides, SA2 has agreed that PC5 QoS parameters (please see the attached S2-1904448) will be provided to the AS layer:
	SA2 Response: SA2 has agreed that PC5 QoS parameters (please see the attached S2-1904448) will be provided to the AS layer but have not yet determined how this will occur. SA2 will keep RAN2 informed of the progress of the work in SA2.



Based on TS 23.287, the parameters to specify a QoS flow is as below. We can see a QoS flow is specified by several QoS parameters including range and PQI, which is further mapped to a set of QoS characteristics. 
Observation 2: According to SAT LS[1], all cast types apply per-flow QoS model, and PC5 QoS parameters of a QoS flow will be provided to the AS layer.

To indicate sufficient QoS information with limited overhead, it seems straightforward for UE to provide the QoS flow ID (QFI) to the gNB. But if QFI is not provided by NAS to the UE, or if gNB has the information between QFI to QoS parameters for the UE, the UE assistance information then shall include the PC5 QoS parameters (, which include PQI, flow bit rate, Link aggregate bit rates, and range as specified in TS23.287) to the gNB.

[image: ]
Figure 1. Illustration of QoS model for PC5 according to TS 23.287

Proposal 1: In UE assistance information, for each destination ID, QoS info is specified below: 
· If QFI is not provided by NAS or if mapping between QoS flow and QoS parameters are unknown to the gNB, QoS info is the PC5 QoS parameters as specified in TS 23.287
· Otherwise, QoS info is specified by QoS flow ID (QFI).

2.2 Cast type
In addition to QoS information, we think additionally the UE assistance information may include the cast type for each destination ID. For example, a UE may simultaneously have unicast and groupcast/broadcast traffic to transmit. Traffic with different cast type may have very different traffic pattern, and therefore it is preferred to indicate the cast type for each destination.

Proposal 2: UE assistance information includes cast type information for each destination ID.

2.3 Support of multiple traffic stream to the same destination

Besides, a Tx UE may have multiple unicast traffic stream from different V2X services to the same destination UE, and different unicast traffic may have quite different traffic pattern and QoS. Then, it is preferred that the report granularity could be per traffic pattern (as in LTE V2X) or per QoS flow rather than per destination ID as in LTE V2X. 

Proposal 3: UE assistance information support the report of traffic pattern from multiple QoS flow to the same destination ID, e.g. QoS (and optionally the cast mode) is reported per traffic pattern or per QoS flow.


3 Conclusion 
Based on the observation:

Observation 1: As in LTE V2X, NR V2X report traffic pattern in UE assistance information. The field of traffic pattern follows the LTE design except for QoS info.
[bookmark: _GoBack]Observation 2: According to SAT LS[1], all cast types apply per-flow QoS model, and PC5 QoS parameters of a QoS flow will be provided to the AS layer.

We propose:

Proposal 1: In UE assistance information, for each destination ID, QoS info is specified below: 
· If QFI is not provided by NAS or if mapping between QoS flow and QoS parameters are unknown to the gNB, QoS info is the PC5 QoS parameters as specified in TS 23.287
· Otherwise, QoS info is specified by QoS flow ID (QFI).

Proposal 2: UE assistance information includes cast type information for each destination ID.

Proposal 3: UE assistance information support the report of traffic pattern from multiple QoS flow to the same destination ID, e.g. QoS (and optionally the cast mode) is reported per traffic pattern or per QoS flow.
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