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1. Background
In this paper, we continue the discussion for addressing the remaining issues for SLPP.
2	Discussions
2.1	UE capability report
[bookmark: _Hlk159247926]For the LMF-involved case of the UE capability exchange, secure link needs to be established between UEs via groupcast or unicast. This can be seen in the following example in SL-MO-LR and same for SL-MT-LR
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Figure, UE capability exchange for SL-MO-LR between target UE and anchor UEs


As can be seen above, when the UE capabilities are exchanged between target UE (UE1) and anchor UEs (UE 1/…/n) in step 5, the UE capability is exchanged via the established unicast/groupcast secure link. Via the link, the UE knows the application layer ID at the beginning in step3. Hence, the application layer ID is not needed in the SLPP message. 
Observation: No need for application layer ID in the SLPP message during UE capability exchange between target UE and anchor UEs. 
Then, for the case of UE capability exchange between target UE and LMF, the following has been specified in TS 23.273
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Then, within spec TS 24.080, the following has been coded for the SS message between UE and LMF for the transport of SLPP message. The DL SS message looks like the following
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It can be seen that the SS message for SL SLPP transport contains a list of SLPP message that can contain a maximum of 3 containers as in rangingSLPPList. Then, a list of UEs can be included in the field relateedUEInfo.
Then, the UL SS message looks like the following
[image: ]
It can be seen that no application layer IDs are included in the UL message, neither for the UL transport SS message. In order for the LMF to know which UE capability belongs to, it is hence necessary to carry an application layer ID in the provideUECapability SLPP messgae.
The issue is that in the UL SLPP transport message, it can be seen that only 3 containers are included. While for the current SLPP message, it can only carry the UE capability for a single UE. Take the UE capability for SL-TDOA for an example.
[image: ]
If one SLPP message includes the capability for a single UE, the UE needs to send multiple SLPP provide UE capability message for multiple UEs, which creates high signalling overhead.
Propsoal1: Support sending multiple UE capabilities in ProcideUECapabilties corresponding to multiple UEs within a single SLPP message, each identified by an application layer ID.
2.2	SFN initialization time for anchor UE 
In NRPPa, the following has been defined for the SFN initialization time definition for DL-TDOA and UL-RTOA. 

For UL-RTOA, the information is sent to the LMF in POSITOINING INFORMATION RESPONSE. The use of this field is to provide a reference for the time for the start of SFN0 such that the time domain configuration for SRS can be derived.
[image: ]
For DL-TDOA, the information is included in the TRP INFORMATION EXCHANGE message. With this field, the LMF can derive the RTDs between different gNB.
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In the current SLPP spec, the SL-PRS assistance data has been defined as follows for multiple anchor UEs. There is no field description defined for the field while by the name of the field, it seems to indicate the time when SL-PRS is transmitted.
[image: ]
However, as have been discussed above, for both SL-TDOA and SL-TOA, the LMF should be able to know the reference time of the UE such that (a) for SL-TDOA, the RTD between anchor UEs can be known; (b) for SL-TOA, the exact time for the SL-PRS is transmitted can be known .
Based on the discussion above, we propose the following:
Proposal2: Add a field for SFN-initilziationTime in provide/request SL-PRS assistance data.

2.3	ARP-related discussions
2.3.1	ARP info in provide location information
In R1-2401949, the following has been mentioned regarding the ARP info for provideLocationInformation.
	For the following question from RAN2
RAN2 do not have consensus on the scenario where the SL-PRS Rx UE reports measurements for multiple Rx ARP-IDs in a single measurement report.  Current signalling structure cannot support this scenario, and it will be changed to accommodate it if RAN1 want to support the scenario.
RAN1 would like to support the scenario that the SL-PRS Rx UE reports measurements for multiple Rx ARP-IDs for the same resource or different resource(s) from the same Tx UE in a single measurement report. 



Proposal3: Support multiple per ARP measurement results for the same SL-PRS. Adopt the following TP
	SL-AoA-MeasElement ::= SEQUENCE {
    applicationLayerID                    OCTET STRING,
    sl-PRS-ResourceId                     INTEGER (0..16)           OPTIONAL,  -- sl-PRS-ResourceId
    sl-LCS-GCS-Translation                LCS-GCS-Translation       OPTIONAL,  -- sl-LCS-to-GCS-translation
     sl-AoA-MeasElementPerARP-List             SEQUENCE (SIZE (1..4)) OF SL-AOA-MeasElementPerARP    OPTIONAL,
    los-NLOS-Indicator                    LOS-NLOS-Indicator        OPTIONAL,  -- sl-losNlosIndicator
    sl-AngleQuality                       MeasurementAngleQuality   OPTIONAL,  -- sl-AngleQuality
    sl-AoA-AdditionalPathList             SL-AoA-AdditionalPathList OPTIONAL,
    sl-AzimuthAoA-Result                  INTEGER (0..3599)         OPTIONAL,  -- sl-PRS-AoA
    sl-POS-ARP-ID-Rx                      INTEGER (1..4)            OPTIONAL,  -- sl-pos-arpID-Rx
    sl-PRS-ResourceId                     INTEGER (0..16)           OPTIONAL,  -- sl-PRS-ResourceId
    sl-PRS-RSRP-Result                    INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRP
    sl-PRS-RSRPP-Result                   INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRPP
    sl-TimeStamp                          SL-TimeStamp              OPTIONAL,  -- sl-Timestamp
    sl-ZenithAoA-Result                   INTEGER (0..1799)         OPTIONAL,  -- sl-PRS-AoA
    ...

}

SL-AOA-MeasElementPerARP ::= SEQUENCE {
    los-NLOS-Indicator                    LOS-NLOS-Indicator        OPTIONAL,  -- sl-losNlosIndicator
    sl-AngleQuality                       MeasurementAngleQuality   OPTIONAL,  -- sl-AngleQuality
    sl-AoA-AdditionalPathList             SL-AoA-AdditionalPathList OPTIONAL,
    sl-AzimuthAoA-Result                  INTEGER (0..3599)         OPTIONAL,  -- sl-PRS-AoA
    sl-POS-ARP-ID-Rx                      INTEGER (1..4)            OPTIONAL,  -- sl-pos-arpID-Rx
    sl-PRS-RSRP-Result                    INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRP
    sl-PRS-RSRPP-Result                   INTEGER (0..126)          OPTIONAL,  -- sl-PRS-RSRPP
    sl-TimeStamp                          SL-TimeStamp              OPTIONAL,  -- sl-Timestamp
    sl-ZenithAoA-Result                   INTEGER (0..1799)         OPTIONAL,  -- sl-PRS-AoA
    ...
}



2.3.2	ARP info in provide assistance data
In R1-2401949, the following has been mentioned regarding the ARP info for provideAssistanceData.
	For the following agreement from RAN2
The association information between ARP-ID and the already transmitted SL PRS resource(s) is placed inside the CommonSL-PRS-MethodsIEsRequestLocationInformation/CommonSL-PRS-MethodsIEsProvideLocationInformation, based on the corresponding TP of P3 from R2-2401244.  To do this, the SL-PRS Tx UE can send the CommonSL-PRS-MethodsIEsProvideLocationInformation without providing any measurements.  Notify RAN1 by LS.
RAN1 would like to point out that from RAN1 perspective, for location calculations for UE-based SL positioning, it should be possible that the Rx UE can be provided the information about association between Tx ARP-ID and already transmitted SL PRS. It is unclear whether current signaling design from RAN2 can support this scenario. 



While for the current spec, the information for Tx transmission related to ARP is included in the IE common-SL-PRS-MethodsIEsProvideLocationInformation. We think that for UE-based positioning, this ARP information can be provided similar to enhancements in R17 for TEG report. The association information can be provided in the provide assistance data.
Proposal4: Support the to send the association information between Tx ARP ID and SL-PRS ID in provide assistance data for UE-based positioning. Remove the Tx ARP ID from the provideLocaitonInformation.
	SL-PRS-TxInfo ::=                 SEQUENCE {
    sl-PRS-Priority                   INTEGER (1..8)                                 OPTIONAL,
    sl-PRS-DelayBudget                INTEGER (0..1023)                              OPTIONAL,
    sl-PRS-BW                         INTEGER (10..275)                              OPTIONAL,
    sl-PRS-Tx-ARP-InfoList            SL-POS-ARP-ID-Tx-InfoList                      OPTIONAL,
    ...
}

SL-POS-ARP-ID-Tx-InfoList ::= SEQUENCE (SIZE (1..4)) OF SL-POS-ARP-ID-Tx-Info

SL-POS-ARP-ID-Tx-Info ::= SEQUENCE {
    sl-POS-ARP-ID                          INTEGER (1..4),
    sl-PRS-ResourceIdList-Tx               SEQUENCE (SIZE(1..16)) OF SL-PRS-ResourceId-Tx
}

SL-PRS-ResourceId-Tx ::= SEQUENCE {
    sl-PRS-ResourceId        INTEGER (0..16)                      OPTIONAL,
    tx-TimeStamp             SL-TimeStamp
}



3	Conclusions
Propsoal1: Support sending multiple UE capabilities in ProcideUECapabilties corresponding to multiple UEs within a single SLPP message, each identified by an application layer ID.
Proposal2: Add a field for SFN-initilziationTime in provide/request SL-PRS assistance data.
Proposal3: Support multiple per ARP measurement results for the same SL-PRS. 
Proposal4: Support the to send the association information between Tx ARP ID and SL-PRS ID in provide assistance data for UE-based positioning. Remove the Tx ARP ID from the provideLocaitonInformation.
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9.1.1.11 - POSITIONING INFORMATION-RESPONSE*«
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