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1 Introduction
In the RAN2#104 meeting [1], SL UE assistance information has been agreed to be supported in NR V2X, the agreements are as following:

Agreements-RRC
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.
And in the RAN2#105b meeting [2], SL UE assistance information has been further discussed and achieved the following agreements:

Agreements on BSR and UAI: 
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 will discuss the remaining issues on sidelink UE assistance information procedure.
2 Discussion
In LTE-V2X [3], SPS assistance information indicates the UE assistance information to assist E-UTRAN to configure SPS. Generally we think two different kinds of reporting mechanism are supported, one is network initiated (e.g. the UE reports after network request), and the other is UE initiated (e.g. the UE can report without network request).
	2.1.1.1 
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Figure 5.6.10.1-1: UE Assistance Information

5.6.10.2
Initiation

A UE capable of providing power preference indications in RRC_CONNECTED may initiate the procedure in several cases including upon being configured to provide power preference indications and upon change of power preference. A UE capable of providing SPS assistance information in RRC_CONNECTED may initiate the procedure in several cases including upon being configured to provide SPS assistance information and upon change of SPS assistance information.
… …

Upon initiating the procedure, the UE shall:
1>
if configured to provide SPS assistance information:

2>
if the UE did not transmit a UEAssistanceInformation message with sps-AssistanceInformation since it was configured to provide SPS assistance information; or

2>
if the current SPS assistance information is different from the one indicated in the last transmission of the UEAssistanceInformation message:

3>
initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10.3;


To our understanding, the same logic can be still valid for NR V2X, which means the UE may initiate the reporting upon being configured to provide SPS assistance information or upon change of SPS assistance information.
Proposal 1: Like LTE-V2X SPS assistance information procedure, the UE may initiate the reporting upon being configured to provide SPS assistance information or upon change of SPS assistance information in NR-V2X.
In LTE-V2X [3], for network initiated case, an explicit request indication (i.e. sps-AssistanceInfoReport) is needed and carried in the RRCConnectionReconfiguration message, corresponding descriptions are as following:
	5.3.10.9
Other configuration

The UE shall:
1>
if the received otherConfig includes the sps-AssistanceInfoReport:

2>
if sps-AssistanceInfoReport is set to TRUE:

3>
consider itself to be configured to provide SPS assistance information in accordance with 5.6.10;

2>
else

3>
consider itself not to be configured to provide SPS assistance information;


For NR-V2X, the same indication is needed if we still want to support network initiated SPS assistance information reporting, the UE shall report the information after receiving this indication.
Proposal 2: Like LTE-V2X SPS assistance information procedure, an explicit indication (e.g. sps-AssistanceInfoReport) is needed for the network to request the UE to report the SPS assistance information in NR-V2X.

Also in LTE-V2X [3], for UE initiated case, it is up to UE implementation when and how to trigger SPS assistance information, we think it can be reused in NR-V2X.
NOTE 1:
It is up to UE implementation when and how to trigger SPS assistance information.
Proposal 3: Like LTE-V2X SPS assistance information procedure, for UE initiated case, it is up to UE implementation when and how to trigger SPS assistance information in NR-V2X.
In LTE-V2X [3], after triggering the SPS assistance information reporting, the UE shall include two parts in the report: one for SL (i.e. trafficPatternInfoListSL), and the other for UL (i.e. trafficPatternInfoListUL). 
	5.6.10.3
Actions related to transmission of UEAssistanceInformation message

The UE shall set the contents of the UEAssistanceInformation message for SPS assistance information:

1>
if configured to provide SPS assistance information:

2>
if there is any traffic for V2X sidelink communication which needs to report SPS assistance information:

3>
include trafficPatternInfoListSL in the UEAssistanceInformation message;

2>
if there is any traffic for uplink communication which needs to report SPS assistance information:

3>
include trafficPatternInfoListUL in the UEAssistanceInformation message;


As in NR-V2X we also support V2X communications on both UL and SL, which means that the UE shall report two traffic patterns in the SPS assistance information if there is any corresponding traffic: one for UL, the other for SL.
Proposal 4: Like LTE-V2X SPS assistance information procedure, the UE can report two traffic patterns in the SPS assistance information via RRC message in NR-V2X, if there is any corresponding traffic: one for UL, the other for SL.
In LTE-V2X [3], it is up to UE implementation to set the content of trafficPatternInfoListSL and trafficPatternInfoListUL, and in NR-V2X we have already agreed to support multiple CG we think it can also be used in NR-V2X.
NOTE 2:
It is up to UE implementation to set the content of trafficPatternInfoListSL and trafficPatternInfoListUL.
Proposal 5: Like LTE-V2X SPS assistance information procedure, for both network initiated and UE initiated cases, it is up to UE implementation to set the content of trafficPatternInfoListSL and trafficPatternInfoListUL in NR-V2X.
In LTE-V2X, multiple traffic patterns reporting are supported, and we have agreed to support multiple active configured sidelink grants [2], so it is reasonable to support multiple traffic patterns reporting in NR-V2X.
Agreements on SL configured grant:
1: 
Multiple active configured sidelink grants should be supported in NR sidelink.
2: 
A confirmation for activation/deactivation of SL configured grant type-2 is needed. Details are FFS.
Proposal 6: Like LTE-V2X SPS assistance information procedure, multiple traffic patterns reporting is supported in NR-V2X. FFS for the maximum number of supported traffic patterns.
In LTE-V2X [3], when the UE has triggered the SPS assistance information reporting (e.g. either network initiated or UE initiated), the UE shall report all the traffic patterns to the network even some traffic patterns is not changed comparing with the latest reports, which means delta reporting is not supported (e.g. only reporting newly added traffic patterns, or changed traffic patterns, or deleted ones, etc). For simplicity, the same mechanism can be reused in NR-V2X.
	5.6.10.3
Actions related to transmission of UEAssistanceInformation message

The UE shall set the contents of the UEAssistanceInformation message for SPS assistance information:

1>
if configured to provide SPS assistance information:

2>
if there is any traffic for V2X sidelink communication which needs to report SPS assistance information:

3>
include trafficPatternInfoListSL in the UEAssistanceInformation message;

2>
if there is any traffic for uplink communication which needs to report SPS assistance information:

3>
include trafficPatternInfoListUL in the UEAssistanceInformation message;


Proposal 7: Like LTE-V2X SPS assistance information procedure, only full traffic patterns reporting is supported in NR-V2X.
As a baseline, in LTE-V2X the SPS assistance information contains the following IEs:

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

}

In the RAN2#105b meeting [2], SL UE assistance information has been further discussed and agreed the following agreements:

Agreements on BSR and UAI: 
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.

According to the latest agreements, although we have agreed to report lots of information, but some details also need to be considered. 
· Time offset

According to LTE-V2X [3], this field indicates the estimated timing for a packet arrival in a SL/UL logical channel. Specifically, the value indicates the timing offset with respect to subframe#0 of SFN#0 in milliseconds.
Whether this time offset can be reused in NR-V2X is related with the periodicity and the minimum latency, for example if the periodicy is less than 1ms or the latency is less than 1ms, then the timing offset granularity shall be changed from ms (e.g. subframe) to us (e.g. symbol). 

According to the analysis to NR-V2X traffic model [4], as we have analysed that smallest periodicity is larger than 1ms, and the smallest latency requirements is 3ms, so we think there is no strong motivation to change the timing offset from subframe to symbol. Moreover, as per RAN1 agreements, mini-slot is not supported in NR V2X, and the scheduling is based on slot level, therefore, for NR V2X SPS assistance information, timing offset granularity shall be slot level.
Proposal 8: For NR-V2X SPS assistance information contents, timing offset granularity shall be slot level.
As per the agreements on UE assistance information in the RAN2#105b meeting, details on QoS are still FFS. 

To our understanding, the QoS info includes QoS info for UL and Qos info for SL.

· QoS info for UL (e.g. logicalChannelIdentityUL-r14)

This parameter indicates the logical channel identity associated with the reported traffic pattern in the uplink logical channel. It can be reused in NR-V2X for UL traffic pattern reporting.

Proposal 9: Like LTE-V2X SPS assistance information contents, logical channel identity can be used as QoS info for UL.
· QoS info for SL (e.g. priorityInfoSL-r14)
In LTE-V2X [3], this parameter indicates the traffic priority (i.e., PPPP) associated with the reported traffic pattern for V2X sidelink communication. In NR-V2X, PPPP is no longer supported, and as we have agreed to support flow based QoS model which enables network to configure the mapping of QoS to SLRBs, so which parameter can indicates the QoS value for SL shall be discussed. Some possible options are listed as follows: 
· Options1: UE reports PQI

· Options2: UE reports PFI
· Options3: UE reports SL LCH id

· Options4: UE reports SL DRB id
Proposal 10: For NR-V2X SPS assistance information contents, RAN2 further study how to indicate the QoS info for SL.
· Destination id

In LTE-V2X [3], this parameter is introduced in Rel-15 to enable the network assign the grants on the supported carriers. As in NR-V2X R16, we have agreed to support single carrier, so we think there is no need to support it in this release.
Proposal 11: For NR-V2X SPS assistance information contents, there is no need to report destination id.
In LTE-V2X [3], when UE is configured to provide SPS assistance information (e.g. from target cell) in the HO CMD, and is handed over to target cell successfully, then the UE shall initiate the reporting to target cell if the UE has transmitted a UEAssistanceInformation message during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo.
	5.3.5.4
Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)

1>
if MAC indicates the successful reception of a PDCCH transmission addressed to C-RNTI and if rach-Skip is configured:

2>
if the UE is configured to provide power preference indications, overheating assistance information, SPS assistance information, delay budget report or maximum bandwidth preference indications:

3>
if the UE has transmitted a UEAssistanceInformation message during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo:
4>
initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10.3;


Proposal 12: Like LTE-V2X SPS assistance information procedure, the UE shall support reporting when request indication is carried in handover command.
3 Conclusion

In this paper, we discussed the remaining issues on sidelink UE assistance information procedure, and the following proposals has been given: 
Proposal 1: Like LTE-V2X SPS assistance information procedure, the UE may initiate the reporting upon being configured to provide SPS assistance information and upon change of SPS assistance information in NR-V2X.
Proposal 2: Like LTE-V2X SPS assistance information procedure, an explicit indication (e.g. sps-AssistanceInfoReport) is needed for the network to request the UE to report the SPS assistance information in NR-V2X.
Proposal 3: Like LTE-V2X SPS assistance information procedure, for UE initiated case, it is up to UE implementation when and how to trigger SPS assistance information in NR-V2X.
Proposal 4: Like LTE-V2X SPS assistance information procedure, the UE can report two traffic patterns in the SPS assistance information via RRC message in NR-V2X: one for UL, the other for SL.
Proposal 5: Like LTE-V2X SPS assistance information procedure, for both network initiated and UE initiated cases, it is up to UE implementation to set the content of trafficPatternInfoListSL and trafficPatternInfoListUL in NR-V2X.
Proposal 6: Like LTE-V2X SPS assistance information procedure, multiple traffic patterns reporting is supported in NR-V2X. FFS for the maximum number of supported traffic patterns.
Proposal 7: Like LTE-V2X SPS assistance information procedure, only full traffic patterns reporting is supported in NR-V2X.
Proposal 8: For NR-V2X SPS assistance information contents, timing offset granularity shall be slot level..
Proposal 9: Like LTE-V2X SPS assistance information contents, logical channel identity can be used as QoS info for UL.
Proposal 10: For NR-V2X SPS assistance information contents, RAN2 further study how to indicate the QoS info for SL.
Proposal 11: For NR-V2X SPS assistance information contents, there is no need to report destination id.
Proposal 12: Like LTE-V2X SPS assistance information procedure, the UE shall support reporting when request indication is carried in handover command.
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