3GPP TSG-RAN WG2 Meeting #123bis                                                  R2-2310044
Xiamen, China, October 9 – October 12, 2023                
Agenda item:
7.2.2
Source:
Samsung
Title:
Discussion on UE assistance information for SL-PRS
Document for:
Discussion & Decision
1 Introduction
In this contribution, we will discuss on UE assistance information for SL-PRS.

2 Discussion
In the last RAN2 meeting [1], RAN 2 made the agreement related to Scheme 1 SL-PRS resource allocation:
	When aperiodic/one-shot SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, design a new MAC CE for the UE to send to the gNB for SL-PRS resource request. (12/14) FFS when LMF is involved.

At least when periodic SL-PRS transmission is triggered for UE configured with Scheme 1 SL-PRS resource allocation, at least for the case when LMF is not involved in giving the grant, the UE sends an RRC message to the gNB for providing the assistance information for CG configuration. (13/14) FFS when the LMF is involved.


In the NR Sidelink communication, a UE in RRC_CONNECTED should inform Sidelink UE information to gNB once it entered RRC_CONNECTED or the UE has change which is needed to inform. Then gNB may (re)configure the UE for NR Sidelink communication based on the Sidelink UE information, either resource allocation mode 1 or mode 2.

Observation 1: a UE in RRC_CONNECTED shall inform Sidelink UE information to gNB.

If gNB configures a UE to use Mode 1 resource allocation, when SL-BSR is triggered at the UE, the SL-BSR MAC CE includes destination index that is indexed sequentially from 0 in the ascending order of SL destination identity as presented in SidelinkUEInformaitonNR message. And the SL-BSR MAC CE includes LCG ID that has configured by gNB to serve SL QoS flow(s) which is informed in Sidelink UE information. Therefore, gNB can identify destination and allocate appropriate SL resources when it receives SL-BSR MAC CE from a UE.

Observation 2: SL-BSR MAC CE inter-works with Sidelink UE information.

The first agreement is understood that, at least for the case when LMF is not involved, a UE has been configured with Sidelink resource allocation mode 1 shall trigger a procedure to provide information about SL-PRS via new MAC CE to gNB for aperiodic/one-shot SL-PRS transmission. Contents of the new MAC CE have not decided yet, but the purpose of the new MAC CE expected as similar to SL-BSR MAC CE. Without Sidelink UE information of SL-PRS, the new MAC CE should include all information to allocate SL resources by gNB e.g., SL destination Layer-2 ID or index (if a UE informed destination for SL-PRS in SidelinkUEInformaitonNR message), SL-PRS bandwidth, comb size N, symbol length M, number of start symbol, and so on. Compared to RRC message, MAC CE is not flexible and have lots of limitations on design perspective. In our opinion, Sidelink UE information can carry SL-PRS related information to transmit SL-PRS and schedule SL-PRS resources. Sidelink UE information for SL-PRS follows legacy principle for NR Sidelink communication and it could be easily adopted to inform SL-PRS-related information to gNB via existing framework and procedure.
Proposal 1: RAN2 is kindly asked to discuss that parameters related to transmit SL-PRS and schedule SL-PRS resources can be informed in Sidelink UE information.
In NR Sidelink communication, Sidelink UE information to request Tx resource includes fields below [2]:

	SL-TxResourceReq-r16 ::=               SEQUENCE {
    sl-DestinationIdentity-r16             SL-DestinationIdentity-r16,
    sl-CastType-r16                        ENUMERATED {broadcast, groupcast, unicast, spare1},

    sl-RLC-ModeIndicationList-r16          SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-RLC-ModeIndication-r16         OPTIONAL,
    sl-QoS-InfoList-r16                    SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16          OPTIONAL,

    sl-TypeTxSyncList-r16                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16                OPTIONAL,

    sl-TxInterestedFreqList-r16            SL-TxInterestedFreqList-r16                                                OPTIONAL,

    sl-CapabilityInformationSidelink-r16   OCTET STRING                                                               OPTIONAL
}


To determine which parameters can be informed to gNB for SL-PRS as Sidelink UE information, RAN2 need further discussion. In the post email discussion [Post123][403], there are several parameters are observed within the new MAC CE for SL-PRS resource request.

· Destination Layer-2 ID (or index)

· Priority of SL-PRS
· Delay budget

· PHY parameters (e.g., bandwidth, SL-PRS pattern information (comb N, start symbol, number of symbol M))
In our view, all of parameters can be informed to gNB via SidelinkUEInformaitonNR message. gNB needs to have information to allocate Sidelink resources for SL-PRS, and configure appropriate resource allocation scheme or pool(s). On top of that, a UE may transmit SL-PRS with different characteristic (e.g., priority or PHY parameters) to a destination. In that case, the parameters except destination Layer-2 ID may be provided as list.

Proposal 2: RAN2 is kindly asked to discuss a UE informs Destination ID, SL-PRS priority, delay budget, and PHY parameters in Sidelink UE information.
Proposal 3: RAN2 is kindly asked to discuss whether the scenario that a UE have multiple SL-PRS with different characteristic to a destination is valid.
If UE informs SL-PRS information to gNB via SidelinkUEInformaitonNR, the new MAC CE for SL-PRS resource request can be designed to have essential contents to inter-work with Sidelink UE information. The content can be destination index for scheduling resources by gNB, and if multiple SL-PRS case is confirmed as valid scenario, index or ID of SL-PRS characteristic can be considered as additional content. Also, there are possibility to include other information within the new MAC CE if it is necessary.
Proposal 4: RAN2 is kindly asked to discuss a new MAC CE for SL-PRS resource request at least includes destination index. FFS index or ID of SL-PRS characteristic.

In NR Sidelink communication, Sidelink UE information includes QoS information list per destination. It is used to determine logical channel by gNB. Furthermore, gNB may configure a UE to use SL CG if sl-QoS-FlowIdentity is informed to a destination according to assisted information i.e., SL-TrafficPatternInfo in UEAssistanceInformation message. 

Observation 3: gNB may derive SL CG configuration from Sidelink UE information and UE assistance information based on sl-QoS-FlowIdentity.

Regarding to the second agreement, UE assistance information (i.e., SL-PRS traffic pattern for SL CG configuration) may not be sufficient to configure SL CG for SL-PRS since the SL-PRS is physical signal, which is not traffic for a QoS flow. Even if UE informs SL-PRS traffic pattern to gNB, it couldn't determine SL CG configuration since the gNB can't find relationship between SL-PRS information in Sidelink UE information and SL-PRS traffic pattern in UE assistance information. If the assistance information for SL CG configuration is a part of Sidelink UE information for a destination, gNB can determine to configure SL CG for SL-PRS based on the SL-PRS traffic pattern.
Proposal 5: RAN2 is kindly asked to discuss that SL-PRS traffic pattern can be informed in Sidelink UE information.

3 Conclusion

In this contribution, we discussed issues related to UE assistance information for SL-PRS, and have the following proposals based on discussion and observations.

Observation 1: a UE in RRC_CONNECTED shall inform Sidelink UE information to gNB.

Observation 2: SL-BSR MAC CE inter-works with Sidelink UE information.

Proposal 1: RAN2 is kindly asked to discuss that parameters related to transmit SL-PRS and schedule SL-PRS resources can be informed in Sidelink UE information.
Proposal 2: RAN2 is kindly asked to discuss a UE informs Destination ID, SL-PRS priority, PHY parameters, and SL-PRS delay budget in Sidelink UE information.
Proposal 3: RAN2 is kindly asked to discuss whether the scenario that a UE have multiple SL-PRS with different characteristic to a destination is valid.
Proposal 4: RAN2 is kindly asked to discuss a new MAC CE for SL-PRS resource request at least includes destination index. FFS index or ID of SL-PRS characteristic.

Observation 3: gNB may derive SL CG configuration from Sidelink UE information and UE assistance information based on sl-QoS-FlowIdentity.

Proposal 5: RAN2 is kindly asked to discuss that SL-PRS traffic pattern can be informed in Sidelink UE information.
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