3GPP TSG-RAN WG2 Meeting #125	   R2-2401107
Athens, Greece, Feb. 26th – Mar. 1st, 2024

Title		Open issues on SLPP specification 
Source	LG Electronics
Document for	Discussion and Decision
Agenda Item	7.2.3 SLPP corrections
WID/SID	NR_pos_enh2
[bookmark: _gjdgxs]1	Introduction	
[bookmark: _30j0zll]In this paper, we provide our views with text proposals on open and remaining issues on SLPP specification. 
[bookmark: _1fob9te]2	Discussion
[bookmark: _916gq6ixbhb4]2.1		applicationLayerID in ProvideCapabilities[H016][ZTE004][A006]
Issues were identified as below:
· Huawei opened an issue (open issue H016) where applicationLayerID can be optional if it is not needed between LMF and UE. 
· ZTE opened an issue (open issue ZTE004) where applicationLayerID is not needed in ProvideCapabilities msg because UE can be identified from unicast information (i.e. Layer-2 ID). 
· Apple suggested (open issue A006) an optimized structure of ProvideCapabilities msg, where applicationLayerID is included in common, not in method-specific sl-xxx-ProvideCapabilities, to avoid waste of duplication. 

In TS 23.586 (UE-only operation) and TS 23.273 (NW-based operation), target UE transfer the capabilities of multiple anchor UEs to the positioning server (SL positioning server UE or LMF), as following;
· In TS 23.586,
	4.	UE1 and UE2/.../UEn perform capability exchange. Step 4 may be performed during step 7 with coordination of SL Positioning Server UE.
7.	The SL Positioning Server UE sends requests to UE1 for capability of UE1 using the SLPP message and for the capabilities of UE2/.../UEn using the supplementary RSPP signalling (e.g. including SLPP containers that may contain Sidelink Positioning capability request for UE2/…/UEn) message with the corresponding Application Layer ID of UE2/.../UEn. UE1 responds to the SL Positioning Server UE with its own capability using SLPP message and the capabilities of UE2 to n using the supplementary RSPP signalling message (e.g. including SLPP containers that may contain Sidelink Positioning capability of UE2/…/UEn) with the corresponding Application Layer ID of UE2/.../UEn. If step 4 did not occur, UE1 retrieves capabilities from UE2/…/UEn using SLPP messages during this step.



· In TS 23.273,
	5.	The Ranging/Sidelink positioning capabilities exchange between UE-1 and UEs 2 to n is performed using SLPP as specified in TS 38.355 [47] via the groupcast and/or unicast links established in step 3.
10.	The LMF may send a request to UE1 for the required capabilities of UEs 1 to n using supplementary service message with embedded SLPP container(s) as specified in TS 38.355 [47].
11.	UE 1 returns its capabilities to the LMF using supplementary service message with embedded SLPP container(s) as specified in TS 38.355 [47] if requested by the LMF at step 10. UE1 may additionally return the capabilities of the UEs obtained at step 5 if requested by the LMF at step 10. After checking the capabilities of the UEs, LMF may downselect the UEs (so called, down-selected list of UEs) for SL positioning operation.



We provide our views:
· Disagree with H016 and ZTE004 - applicationLayerID should be included in method-specific sl-xxx-ProvideCapabilities due to the fact that it should be provided to the positioning server (SL positioning server UE or LMF) as per SA2 flow. Also, LMF needs applicationLayerID for UE identification (LMF does not understand UE L2 ID). 
· Agree with A006 concept but need further modifications - A006 suggestion is a good approach but we think the problem is that the current structure does not efficiently support SA2 flow. In some cases (e.g., if target UE does not support SL positioning server UE functionalities for UE-only operation), target UE should transfer the capabilities of anchor UEs to the positioning server. For this, target UE should send multiple ProvideCapabilities msg per anchor UE. To reduce signaling overhead, target UE would collect capabilities information of multiple UEs and send them using a single message. The list structure will address SA2 flow efficiently. In addition, each UE can have different capabilities, so the list would be included in method-specific sl-xxx-ProvideCapabilities.

Proposal 1.	Add a list of UE in SL-xxx-ProvideCapabilities.

	
SL-AoA-ProvideCapabilities ::= SEQUENCE {
    sl-AoA-ProvideCapabilitiesList  SEQUENCE (SIZE(1..maxNrOfUEs)) OF SL-AoA-ProvideCapabilitiesElement,
    ...
}

SL-AoA-ProvideCapabilitiesElement ::= SEQUENCE {
    applicationLayerID              OCTET STRING,
    positioningModes                PositioningModes,
    tenMsUnitResponseTime           PositioningModes    OPTIONAL,
    periodicalReporting             PositioningModes    OPTIONAL,
    ...
}



[bookmark: _97q24xsxqv7k]2.2		CommonIEsProvideCapabilities
RAN2 has identified several parameters that could be used for anchor UE selection, but there is no agreement on which ones to use.
Agreements:
Anchor UE selection is supported by information about the candidate anchor UEs.  At least the following list can be discussed for use in anchor UE selection:
1.	UE roles
2.	Supported positioning method
3.	In coverage or not
4.	RSRP
5.	LOS/NLOS
6.	Location
7.	PLMN
A normative requirement on which anchor UEs to select (e.g., ranking) will not be specified.
RAN2 impact of this information to be determined.
FFS which information would be determined statically/dynamically.

We checked if each parameter is supported (SLPP, RSPP-Metadata or from other layers):

1. UE roles: included in RSPP-Metadata, so not needed.
2. Supported positioning method: can be considered xxx-method is supported if xxx-method is included in sl-xxx-ProvideCapabilities. 
3. In coverage or not: not included. knownLocationAvailable in RSPP-Metadata is different from coverage information. For example, GNSS availability does not mean inside of network coverage. 
4. RSRP: can be provided from lower layer. 
5. LOS/NLOS: can be provided from lower layer.
6. Location: not included in SLPP and RSPP-Metadata. 
7. PLMN: not included in SLPP and RSPP-Metadata.

We observed that three parameters (i.e. In coverage or not, Location and PLMN) are not supported. All listed parameters were already identified as beneficial for anchor UE selection in some cases. Considering proper anchor UE selection is important to achieve successful and higher quality sidelink positioning results, three parameters (i.e. In coverage or not, Location and PLMN) should be considered to be included in common capabilities. 

Proposal 2.	RAN2 to discuss including the following parameters in CommonIEsProvideCapabilities. In coverage or not, Location, and PLMN.

[bookmark: _50if6dcy2my5]2.3	Supplementary SLPP message
According to TS 23.586, if SL positioning server UE is needed, the target UE discovers, selects, and communicates with the SL Positioning Server UE using supplementary SLPP messages. 
	6.	If a SL Positioning server UE is selected, UE 1 sends a Ranging/SL positioning request using supplementary RSPP signalling message to the selected SL Positioning Server UE. This request indicates the other UEs 2 to n using the Application layer ID and indicates the Ranging/SL positioning result types needed (e.g. absolute locations, relative locations or distances and directions between pairs of UEs). The required QoS for Ranging/SL positioning is also indicated.



SA2 flow does not involve direct SLPP signalling between the SL Positioning Server UE and anchor UE, thus, the anchor UE doesn't know who the SL Positioning Server UE is. But there is a need to notify the selected SL Positioning Server UE about its selection.

Proposal 3.	RAN2 to discuss how to effectively notify the selected SL Positioning Server UE.

[bookmark: _2f7p4w77mob2]2.4		SLPP capability [E013]
Ericsson identified an issue (open issue E013) that SLPP capability does not indicate LPP support, hindering LMF from enabling hybrid positioning. Conversely, LMF might not be notified of LPP support even if AMF knows it (via NAS capability IE).

Agree with E013 but need further enhancement - While TS 24.501 includes LPP capability in 5GMM NAS capability IE, AMF might not share this information with LMF, leading LMF to assume LPP support for all location requests. Since LMF does not know whether UE supports SLPP or not when receiving a location server request from AMF, LMF will initiates separate LPP and SLPP sessions to determine the optimal method (Uu, sidelink, or hybrid), which would generate unnecessary signaling overhead and delay.

There are two options to resolve this:
· Option 1: Extend 5GMM capability IE with SLPP capability flag - AMF indicates both LPP and SLPP capabilities to LMF, improving efficiency.
· Option 2: LMF retrieves SLPP capability through existing SLPP capability exchange - While less efficient than option 1, it eliminates the need for modifying 5GMM capability IE.

Though LMF can retrieve SLPP capability directly from existing SLPP capability exchange (Option 2), we think that Option 1 is an optional optimization due to signaling overhead and complexity. This requires input from CT and RAN3, so we suggest sending an LS to them and postponing further RAN2 discussion until their response.

Proposal 4.	RAN2 to send LS to CT to extend 5GMM capability IE with SLPP capability flag.  
		RAN2 to send LS to RAN3 to indicate both LPP and SLPP capabilities to LMF. 

[bookmark: _7ip4keycqk8n]2.5		applicationLayerID in SL-PRS-AssistanceData [V003]
Vivo raised an issue (open issue V003) where applicationLayerID in SL-PRS-AssistanceData needs further clarification to differentiate between triggering SL-PRS transmission and receiving assistance data for measurement. - For example, if applicationLayerID is the same with the UE that receives this message, the UE should treat the message as the triggering of SL-PRS transmission. Otherwise (i.e., applicationLayerID is different), the UE should treat the message as assistance data for SL-PRS measurement. 

Disagree with V003 - We think that anchor UE can determine its role (TX and/or RX) based on the positioning method in the RequestLocationInformation message. For example, if SL-TDoA is selected, anchor UEs are TX UEs. This eliminates the need for relying solely on applicationLayerID for UE roles. Therefore, this issue could be resolved by implementation and detailed specification is not needed. 

Proposal 5.	No further clarification on applicationLayerID in SL-PRS-AssistanceData.

[bookmark: _3hdvtbjh8trz]2.6		sl-PRS-SequenceID in SL-PRS-AssistanceData [Q001]
Qualcomm identified an issue (open issue Q001) where it is not correct that SL PRS sequence is provided from server to Tx UE, because the TX UE usually selects its own sequence ID.

According to RAN1 agreement, SL-PRS sequence ID is provided to TX UE by (its own) higher layer optionally and to RX UE via SLPP.
	· The following working assumption is confirmed without the FFS bullet as below:
· For SL PRS sequence generation, the parameter [image: ] is defined as below:
· [image: ] is provided by higher layers to a Tx UE 
· Details on higher layers, including consideration of Tx UE’s own higher layer, are up to RAN2
· The higher layer parameter is provided to an Rx UE via SLPP.
· Otherwise (i.e., if not provided by higher layers), [image: ] is based on 12 LSB bits CRC of PSCCH associated with the SL PRS



As per SA2 (TS 23.586, TS 23.273) flow, the positioning server (SL positioning server UE or LMF) provides the assistance data to the target UE (UE1), and the target UE forwards it to anchor UEs (UE2/../UEn). Thus, the assistance data should include a list of all UEs. 
	In TS 23.586,
8.	The SL Positioning Server UE provides the Sidelink Positioning assistance data to UE1.
-	For the Sidelink Positioning assistance data used by UE1, it is transmitted by SLPP message.
-	For the Sidelink Positioning assistance data used by UEx/…/UEy, it is transmitted using the supplementary RSPP signalling messages (e.g. including SLPP containers that may contain Sidelink Positioning assistance data for UEx/…/UEy) with the corresponding Application Layer ID of UEx/…/UEy and then UE1 sends them to each UEs (UEx/…/UEy) by SLPP messages.
In TS 23.273,
14.	LMF sends the requested assistance data to UE1 and optionally a down-selected list of UEs using supplementary service message with embedded SLPP container(s) as specified in TS 38.355 [47], and UE1 forwards the assistance data received from LMF to UE2/.../UEn (or the indicated downselection thereof) using SLPP container(s) as specified in TS 38.355 [47]. The assistance data may assist UEs 1 to n (or the indicated downselection thereof) to obtain Sidelink location measurements at step 16 and/or may assist UE1 to calculate Ranging/Sidelink positioning location results at step 18 and may include the location of Located UE(s) in case the LMF determines to use UE based calculation and if absolute location information is requested in step 8 and if sharing the location is allowed by the Located UE(s) privacy profile.



To address the issue and fulfill both RAN1 and SA2 requirements, the required procedure seems below:
· Step 1. All UEs (both TX and RX) provide their own SL-PRS sequence IDs generated by their own high layer 
· to the positioning server through target UE via SL-PRS-AssistanceData in ProvideAssistanceData msg.
· Step 2. The positioning server provides SL-PRS sequence IDs 
· to all UEs through target UE via sl-PRS-AssistanceDataInfo in ProvideAssistanceData msg.

At step 1, we think that current SL-PRS-AssistanceData already supports this functionality. UEs cannot know who TX UE or RX UE at AD stage is, because the selected positioning method will be provided in RequestLocationInformation. Once positioning method is decided, UEs can know their roles (TX or RX), for example, if SL-TDoA is selected, anchor UEs are TX UEs. If TX UEs provide SL PRS sequence ID after receiving RequestLocationInformation, additional latency could be introduced.  
	SL-PRS-AssistanceData ::= SEQUENCE {
    applicationLayerID        OCTET STRING,
    sl-PRS-SequenceID         INTEGER(0..4095)    OPTIONAL,  -- SL PRS sequence generation       
    sl-POS-ARP-ID-Tx          INTEGER (1..4)      OPTIONAL,  -- sl-pos-arpID-Tx
    sl-PRS-ResourceId         INTEGER (0..16)     OPTIONAL,  -- sl-PRS-ResourceId
    tx-TimeStamp              SL-TimeStamp        OPTIONAL,  -- Tx TimeStamp
    ...
}



At step 2, we think that current sl-PRS-AssistanceDataInfo already supports this functionality.
	CommonSL-PRS-MethodsIEsProvideAssistanceData ::= SEQUENCE {		
    sl-PRS-AssistanceDataInfo                        SEQUENCE (SIZE (1..maxNrOfUEs)) OF SL-PRS-AssistanceData                OPTIONAL,

}



Proposal 6.	No further enhancement on sl-PRS-SequenceID exchange procedure. 

[bookmark: _7rvi7n4his9l]2.7		sl-RTD-InfoRequest [Q005]
Qualcomm raised an issue (open issue Q005) on mismatched structures between sl-RTD-InfoRequest and sl-RTD-Info, i.e. request is flag but response is a list. 

Disagree with Q005 - We suspect Q005 proposes a list of UEs who need RTD to be included in sl-RTD-InfoRequest. But we think that sl-RTD-InfoRequest flag (i.e. request or not) is enough. The positioning server does not need to know which UE RTD information is needed, that is, the positioning server should provide all anchor UEs. 

The expected procedure seems below:
· Step 1. All UEs provide synchronization information to the server through target UE. 
· UE role (TX or RX) is different for positioning methods TDOA or TOA, i.e., anchor UEs are TX UE for TDOA, but anchor UEs are RX UE for TOA. For both cases (regardless TDOA or TOA), RTD information should be calculated between all anchor UEs in order to mitigate the impact of synchronization errors between anchor UEs. 
· Step 2. The server selects the reference UE, then calculate RTD between the reference UE and other UEs. 
· Step 3. The server provides RTD information, including the reference UE information and RTD between anchor UEs, 
· via sl-TDOA-ProvideAssistanceData or sl-TOA-ProvideAssistanceData in ProvideAssistanceData msg

At step 1, if the receiving endpoint (i.e. receiving sl-RTD-InfoRequest from target UE) is anchor UE, the UE provides its own synchronization information. At step 3, if the receiving endpoint is SL positioning server UE (i.e. receiving sl-RTD-InfoRequest from target UE), the UE provides RTD information between reference and each anchor. This functionality seems to be already supported in current specification. 

Proposal 7.	Keep sl-RTD-InfoRequest flag (i.e. request or not). 

[bookmark: _5hrm7rh2zlzj]2.8		syncSourceType [Q005][Rapp005]
Issues were identified as below:
· ZTE commented in Q005 that “in order for server to provide RTD info to UE, the anchor UE should firstly provide its timing information (e.g., initialisation time and anchor UE’s sync type) in advance to the server, so server can calculate RTD between anchor UEs. 
· ZTE suggested (in open issue Rapp005) to add ‘syncSourceType’ under the IE ‘RTD-InfoListPerTxUE’ to better reflect RAN1’s agreement, i.e., each anchor UE should report its syncSourceType. 

Agree with Q005 but disagree with Rapp005.

There are two options for Rapp005:
· Option 1 (ZTE suggestion): syncSourceType is included in RTD-InfoListPerUE
· Option 2: syncSourceType is included in CommonIEsProvideCapabilities

For Option 1, the positioning server selects the reference UE, then calculates RTD between the reference UE and other UEs, therefore, syncSourceType should be included in RTD-InfoListPerUE. However, two steps of AD signallings are needed, i.e. first step is exchanged between target UE and anchor UE, and second step is exchanged between target UE and server UE. 
For Option 2, it is more efficient to include syncSourceType in CommonIEsProvideCapabilities (i.e. capabilities exchange procedure) rather than RTD-InfoListPerUE (i.e. AD procedure). Also, this can enable the positioning server to select anchor UEs with the same synchronization source type by implementation. 

Proposal 8.	Includes syncSourceType in CommonIEsProvideCapabilities 

[bookmark: _jqmln98sqlwz]2.9		sl-PRS-AssistanceDataInfoRequest [Q002]
Qualcomm identified an issue (open issue Q002) that suggests an enhanced structure of sl-PRS-AssistanceDataInfoRequest. Requesting for each individual AD IE (i.e. sl-PRS-SequenceID, sl-POS-ARP-ID-Tx, sl-PRS-ResourceId) instead of a flag could be more beneficial because all parameters may not be always needed. Moreover, according to RAN1 agreement, sl-POS-ARP-ID-Tx associated with sl-PRS-ResourceId can be informed by TX UE. 

Disagree with Q002 – We do not see a strong need of individual request IE compared to a simple flag. 
· For sl-PRS-SequenceID, all UEs (both TX and RX) should provide their own sl-PRS-SequenceID generated by their own high layer to the positioning server (as discussed 2.6 clause in this document). 
· For sl-POS-ARP-ID-Tx, all UEs (both TX and RX) should provide sl-POS-ARP-ID-Tx associated with sl-PRS-ResourceId in ProvideAssistanceData. 
· For sl-PRS-ResourceId, all UEs (both TX and RX) should provide available sl-PRS-ResourceId in ProvideAssistanceData at least for mode 2 operation. 

We think that current ProvideAssistanceData already supports this. 

Proposal 9.	Keep sl-PRS-AssistanceDataInfoRequest flag. 

[bookmark: _t56nzjuyz440]2.10		rtd-Quality [A003]
Apple identified an issue (open issue A003) where rtd-Quality can be optional, not mandatory. 

In TS 37.355, rtd-Quality-r16 is mandatory. 
	RTD-InfoElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16		OPTIONAL,	-- Need ON
	nr-CellGlobalID-r16				NCGI-r15				OPTIONAL,	-- Need ON
	nr-ARFCN-r16					ARFCN-ValueNR-r15		OPTIONAL,	-- Need ON
	subframeOffset-r16				INTEGER (0..1966079),
	rtd-Quality-r16					NR-TimingQuality-r16,
	...,
	[[
	integrityRTD-InfoBounds-r18		IntegrityRTD-InfoBounds-r18		OPTIONAL -- Need OR
	]]
}



Agree with A003 - Synchronization quality/accuracy information has been deleted at RAN1#115 agreement, as following;
	Agreement
Update previous agreement on synchronization information exchange with the following modification:
	To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· [If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE]
· If the synchronization source of an anchor UE is gNB/eNB, the anchor UE can further provide cell identity information
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs






Proposal 10.	Delete or (at least) optional for rtd-Quality.

	RTD-InfoListPerTxUE ::= SEQUENCE {
    applicationLayerID      OCTET STRING,
    rtdBetweenAnchorUEs     CHOICE {
        subframeOffset          INTEGER (0..1966079),
        sl-OffsetDFN            INTEGER (0..1000)
    },
    rtd-Quality                 SL-TimingQuality     OPTIONAL
}



[bookmark: _c1yx8lljn4kg]2.11		Range unit [Q012]
Qualcomm identified an issue (open issue Q012) where the range units and scale factor are missing. 

Agree with Q012 - According to TS 23.032 (5.2 clause), the range is the distance between two pair UEs. Simply, the distance unit for range could be mm, cm, m, km. Whether mm is supported is not sure as considering time and angle resolution performance.

Proposal 11.	Add rangeUnit with enumeration {cm, m, km} in Range. 

	Range ::= SEQUENCE {
    rangeResult                  INTEGER (0..999), 
    rangeUnit                    ENUMERATED {cm, m, km, ...},
    uncertainty                  INTEGER (0..127),  
    confidence                   INTEGER (0..100)             OPTIONAL
}



[bookmark: _5vfn1eqv268r]2.12		Relative Velocity [Rapp001]
Rapporteur notified an issue (open issue Rapp001) that relative location/velocity are missing. 

In TS 23.032, “Relative Velocity” is defined as below:
	The relative velocity with uncertainty of a device B relative to a device A is characterised by a radial velocity component and a perpendicular transverse velocity component. The radial velocity component is characterized by a rate of change of a range between the device A and device B. The transverse velocity component is characterized by a rate of change of a direction to the device B from the device A, where the direction includes an angle of azimuth measured clockwise from North in a horizontal plane through the device A and an angle of elevation measured upwards or downwards in a vertical plane through the devices A and B from a horizontal plane through the device A. The rates of change of the range and the angles of azimuth and elevation can be each independently included or excluded in the relative velocity and each has an uncertainty and a confidence,
[image: ]
[bookmark: _42ddq1a]Figure 12a: Description of a Relative Velocity with Uncertainty



According to TS 23.032, relative velocity is divided into two parts, radial velocity and transverse velocity. 
· Radial velocity: the rate of change in the distance (range) between the two devices. It indicates how quickly B is moving closer to or further away from A.
· Transverse velocity: the rate of change in the direction of B from A. It captures how B is moving sideways relative to A. 

Proposal 12. 	RAN2 to discuss how to represent relative velocity. RAN2 can send LS to SA2 on coding, if needed.

Below is an example of relative velocity:
	Velocity ::= CHOICE {
    horizontalVelocity                              HorizontalVelocity,
    horizontalWithVerticalVelocity                  HorizontalWithVerticalVelocity,
    horizontalVelocityWithUncertainty               HorizontalVelocityWithUncertainty,
    horizontalWithVerticalVelocityAndUncertainty    HorizontalWithVerticalVelocityAndUncertainty,
    relativeVelocity                                RelativeVelocity,
    ...
}


RelativeVelocity ::= CHOICE {
radialVelocity                    RadialVelocity,
transverseVelocity                TransverseVelocity,
...
}

RadialVelocity ::= INTEGER(-2047..2047)  
       -- Radial velocity, positive for approaching, negative for receding

TransverseVelocity ::= SEQUENCE {
    bearingChange       INTEGER(-180..180), 
       -- Change in bearing relative to reference, positive for clockwise, negative for counterclockwise
    verticalDirectionChange ENUMERATED {upward, downward, noChange} 
       -- Change in vertical direction relative to reference
}



[bookmark: _qxb4jf4evmwv]2.13		Elevation range [OPPO006]
OPPO identified an issue (open issue OPPO006) where the range of elevationResult (0..89) is not correct and suggested it can be measured upwards or downwards from a horizontal plane through point A.

There are three options to resolve this issue:
· Current: INTEGER (0..89),
· Option 1: INTEGER (-89..89)
· Option 2: INTEGER (0..180) - similar to dl-PRS-Elevation-r16 in LPP
· Option 3 (OPPO suggestion): Adding direction - similar to verticalDirection in LPP

All options may work but we think option 3 is a better solution for consistency with LPP QoS. 

Proposal 13.	ADD elevationDirection with enumeration {upward, downward} in Elevation.

	Elevation ::= SEQUENCE {
    elevationResult              INTEGER (0..89), 
    elevationDirection           ENUMERATED{upward, downward},
    uncertainty                  INTEGER (0..63), 
    confidence                   INTEGER (0..100)             OPTIONAL
}



[bookmark: _irlhwmfrp6ek]2.14	dfn-Time in ScheduledLocationTime [H012]
Huawei identified an issue (open issue H012) where scheduled location time can also be based on DFN so should add DFN time and sync source as one possible time indicating the scheduled location time. But it was rejected by rapporteur because only UTC, GNSS and NetworkTime defined in LPP so far. 

Agree with H012 - LPP assumes that UE can connect to the network (LMF). But, SLPP does not. In out-of-coverage, UE can be synchronized by another UE, i.e. DFN. 

Proposal 14.	Add dfn-Time in ScheduledLocationTime

	ScheduledLocationTime ::= SEQUENCE {
    utc-Time                   UTCTime                                      OPTIONAL,
    gnss-Time                  SEQUENCE {
                                  gnss-TOD-Msec              INTEGER (0..3599999),
[bookmark: _1yyy98l]                                  gnss-TimeID                GNSS-ID
    }                                                                      OPTIONAL,
    nr-Time                    SEQUENCE {
        nr-PhysCellID             NR-PhysCellID,
        nr-ARFCN                  ARFCN-ValueNR,
        nr-CellGlobalID           NCGI                                      OPTIONAL,
        nr-SFN                    INTEGER (0..1023),
        nr-Slot                   CHOICE {
            scs15                     INTEGER (0..9),
            scs30                     INTEGER (0..19),
            scs60                     INTEGER (0..39),
            scs120                    INTEGER (0..79)
        }                                                                   OPTIONAL
    } 
    dfn-Time                    SEQUENCE {
        syncSourceType              ENUMERATED { gnss, ue}    OPTIONAL,
        applicationLayerID          OCTET STRING              OPTIONAL,
        dfn                         INTEGER (0.. 1023),
        nr-Slot                     CHOICE {
            scs15                       INTEGER (0..9),
            scs30                       INTEGER (0..19),
            scs60                       INTEGER (0..39),
            scs120                      INTEGER (0..79)
        }
    }                                                                       OPTIONAL,
    relativeTime              INTEGER (1..1024)                             OPTIONAL
}



[bookmark: _4ovhxp89yfip]2.15	sl-TOA-MeasList [ZTE005]
ZTE identified an issue (open issue ZTE005) wondering if SL-TOA-SignalMeasurementInformation has a list of UE. 
	SL-TOA-ProvideLocationInformation ::= SEQUENCE {
    sl-TOA-SignalMeasurementInformation                   SL-TOA-SignalMeasurementInformation    OPTIONAL,
    ...
}

SL-TOA-SignalMeasurementInformation ::= SEQUENCE {
    sl-TOA-MeasList              SEQUENCE (SIZE(1..maxNrOfUEs)) OF SL-TOA-MeasElement,
    ...
}



In TS 23.586, measurement data of anchor UEs is transferred by target UE to SL positioning server UE, as following;
	In TS 23.586,

11.	SL-PRS measurement data of UE1 is transferred by SLPP message to the SL Positioning Server UE and SL-PRS measurement data of UEx/…/UEy is transferred by UE1 using the supplementary RSPP signalling message (e.g. including SLPP container that may contain SL-PRS measurement data of UEx/…/UEy) with the corresponding Application Layer ID of UEx/…/UEy to the SL Positioning Server UE if requested in step 9 in order to perform result calculation. Absolute location of UEx/…/UEy is transferred by UE1 to the SL Positioning Server UE by the supplementary RSPP signalling message with the corresponding Application Layer ID of UEx/…/UEy if requested in step9.



Disagree with ZTE005 – We have sympathy on ZTE005 but should consider reliability at initial release. 

The current SA2 flow for SL-ToA based on target-initiated SL-PRS transmission does have an inefficiency in traveling through the target UE. While it ensures all anchor UEs can transmit measurements regardless of their direct coverage to the server UE, it introduces unnecessary hops and potential delays. However, ZTE005 (direct anchor-server transmission) cannot be guaranteed that all anchor UEs (discovered by target UE) can reach to SL positioning server UE due to different sidelink coverage between target UE and SL positioning server UE. 

We think there seems several potential improvements, such as hybrid approach, relay-based approach and so on. RAN2 can discuss these potential enhancements on next release or beyond.

Proposal 15.	Keep sl-TOA-MeasList structure a list of UEs. 

[bookmark: _j4pkp9e7n68m]2.16		SL-RTT-SignalMeasurementInformation [Q004]
Qualcomm identified an issue (open issue Q004) that there seems no corresponding reporting structure for multipleSL-PRS-RxTxTimeDiffRequest. 

From RAN1 parameter list, request-multiple-SL-PRS-RxTxTimeDiff is required as following;
	Request to a UE to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and up to N different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
[Note: UE can be requested to either: 
- report multiple Rx-Tx measurements for the same SL PRS transmission and up to N different SL PRS receptions, or
- report multiple Rx-Tx measurements for the same SL PRS reception and up to N different SL PRS transmissions, or 
both] 

Value range of N = ENUMERATED {2, 3, 4} 
Values of N can be different for the two cases: 
- report multiple Rx-Tx measurements for the same SL PRS transmission and up to N different SL PRS receptions, 
- report multiple Rx-Tx measurements for the same SL PRS reception and up to N different SL PRS transmissions
TBD
FFS: multiple values of N for the different cases.



Agree with Q004 - According to this, we think it can be implemented by adding a loop in SL-RTT-SignalMeasurementInformation, i.e N different SL PRS transmissions and/or receptions.

Proposal 16.	Add CHOICE and a N loop in SL-RTT-SignalMeasurementInformation.

	SL-RTT-RequestLocationInformation ::= SEQUENCE {
    sl-ARP-InfoRequest                    ENUMERATED { true }              OPTIONAL,
    sl-LOS-NLOS-IndicatorRequest          ENUMERATED { true }              OPTIONAL,
    sl-PRS-RSRP-Request                   ENUMERATED { true }              OPTIONAL,
    sl-FirstPathRSRPP-Request             ENUMERATED { true }              OPTIONAL,
    sl-AdditionalPathsRequest             ENUMERATED { true }              OPTIONAL,
    sl-TimingQuality                      ENUMERATED { true }              OPTIONAL,
    multipleSL-PRS-RxTxTimeDiffRequest    SEQUENCE {
        diffSL-PRS-Receptions                 ENUMERATED { n2, n3, n4 }    OPTIONAL,
        diffSL-PRS-Transmissions              ENUMERATED { n2, n3, n4 }    OPTIONAL
    }                                                                      OPTIONAL,
    associatedSL-PRS-TxTimeStampRequest   ENUMERATED { true }              OPTIONAL,
    ...
}

SL-RTT-SignalMeasurementInformation ::= SEQUENCE {
    sl-RTT-MeasList                 SEQUENCE (SIZE(1..maxNrOfUEs)) OF CHOICE {
       OF SL-RTT-MeasElement.
       SEQUENCE (SIZE(1..diffSL-PRS-Receptions)) OF SL-RTT-MeasElement,
       SEQUENCE (SIZE(1..diffSL-PRS-Transmissions)) OF SL-RTT-MeasElement,
       SEQUENCE (SIZE(1..diffSL-PRS-Receptions)) OF 
           SEQUENCE (SIZE(1..diffSL-PRS-Transmissions)) OF SL-RTT-MeasElement,

    }
    ...
}



[bookmark: _z67y3vltmhil]2.17		SL-TOA-AdditionalPath [Q006]
Qualcomm identified an issue (open issue Q006) where the reporting structure of additional paths measurements is unclear/incorrect. 

Agree with Q006 - Due to the fact that additional paths are measured based on the same SL-PRS signal because an SL-PRS signal travels from the transmitter to the receiver via multiple paths instead of a single first path, occurred from reflections, diffractions, and scattering by objects in the environment. So, SL-PRS transmission parameters (i.e., sl-PRS-ResourceId, sl-POS-ARP-ID-Rx, sl-TimeStamp, sl-TimingQuality) in additional paths (i.e SL-TDOA-AdditionalPath, SL-TOA-AdditionalPath, SL-AoA-AdditionalPath, SL-RTT-AdditionalPath) is not needed.

Proposal 17.	Delete sl-PRS-ResourceId, sl-POS-ARP-ID-Rx, sl-TimeStamp and sl-TimingQuality in additional paths. 

	SL-TOA-AdditionalPathList ::= SEQUENCE (SIZE(1..8)) OF SL-TOA-AdditionalPath

SL-TOA-AdditionalPath  ::= SEQUENCE {
    sl-RTOA-AdditionalPathResult               CHOICE {
        k0                                         INTEGER (0..16351),
        k1                                         INTEGER (0..8176),
        k2                                         INTEGER (0..4088),
        k3                                         INTEGER (0..2044),
        k4                                         INTEGER (0..1022),
        k5                                         INTEGER (0..511)
    }                                                         OPTIONAL,  -- additionalPath-SL-PRS-RTOA
    sl-PRS-AdditionalPathRSRPP-Result        INTEGER (0..126) OPTIONAL,  -- additionalPath-SL-PRS-RSRPP
    sl-PRS-ResourceId                        INTEGER (0..16)       OPTIONAL,  -- sl-PRS-ResourceId
    sl-POS-ARP-ID-Rx                         INTEGER (1..4)        OPTIONAL,  -- sl-pos-arpID-Rx
    sl-TimeStamp                             SL-TimeStamp          OPTIONAL,  -- sl-Timestamp
    sl-TimingQuality                         SL-TimingQuality      OPTIONAL,  -- sl-TimingQuality
    ...
}



[bookmark: _d21gl0n3w8zk]2.18		errorCause/abortCause [Q010]
Qualcomm reported an issue (open issue Q012) where ASN.1 extension marker (ellipsis …) in abortCause and errorCause is missing and it should be added for forward compatibility. 

Agree with Q010 but need further modification - While the exact future needs are unknown, adding new cause values directly is considered simpler and easier to understand than using the nonCriticalExtension field. This proposal suggests including options in both fields to ensure compatibility with both existing and future versions of the specification i.e. backward and forward compatibilities.

Proposal 18.	Include options in errorCause and abortCause.
		
	CommonIEsError ::= SEQUENCE {
    errorCause         ENUMERATED { undefined, slppMessageHeaderError,   
                                    slppMessageBodyError, incorrectDataValue, 
                                    opt1, opt2, opt3, opt4 }
}

CommonIEsAbort ::= SEQUENCE {
    abortCause        ENUMERATED { undefined, stopPeriodicReporting, 
                                   opt1, opt2, opt3, opt4, opt5, opt6 }
}



[bookmark: _pca9l1bsg97y]2.19		SLPP configuration
	[bookmark: _lnxbz9]4.1.1	SLPP Configuration
[bookmark: _35nkun2]SLPP is used point-to-point between Endpoints, e.g. server and target in order to obtain absolute position, relative position, or ranging information of target UE using sidelink measurements obtained by one or more reference sources. Figure 4.1.1-1 shows the configuration as applied to the sidelink positioning (as defined in TS 38.305 [3] and TS 23.273 [5]).
[bookmark: _mopb9thsikhn][image: ]
[bookmark: _pjcydsnfn9t8]Figure 4.1.1-1: SLPP Configuration for sidelink positioning



From LPP session perspective, LPP is clearly used point-to-point between two endpoints i.e. a location server (E-SMLC, LMF or SLP) and a target device in order to position the target device. There is no other endpoint in a single LPP session.

From SLPP session perspective, however, SLPP can be used point-to-multipoint between multiple endpoints, i.e. a positioning server (LMF or SL positioning server UE), a target UE and (multiple) anchor UE(s) in a single SLPP session. Therefore, the current description “SLPP is used point-to-point between Endpoints” is not clear. 

Proposal 19.	SLPP can be used point-to-point/multipoint between Endpoints. 

[bookmark: _ab6ni4ydpilb]2.20		SLPP sessions [OPPO001]
OPPO identified an Issue (open issue OPPO001) that suggested deleting the word ‘different’. Given ‘multiple’ is included in the description, there is no need to emphasize different location requests. It has been reflected in revised version as following;
	[bookmark: _44sinio]4.1.2	SLPP Sessions and Transactions
An SLPP session is used between UEs or a Location Server and a UE in order to obtain location related measurements based on NR PC5 radio signals, a location estimate or to transfer assistance data. A single SLPP session is used to support a single location request (e.g., for a single SL-MT-LR, or SL-MO-LR). Multiple SLPP sessions can be used between the same endpoints to support multiple different location requests (as required by TS 23.273 [5]). For UE-only Operation, the instigator of an SLPP session which is the Endpoint who receives the LCS request, initiates an SLPP session by sending an SLPP message containing an assigned session ID (session identifier) to the other endpoint (s). All constituent messages within a session shall contain the same session ID. For LMF involved Operation, the session ID is assigned by target UE and contained in the SLPP messages used for communication between UEs. The session ID may be included in the SLPP message for the communication between target a UE and the LMF.



Agree with OPPO001 and need further clarification – A modified version deleted “different”. Nevertheless, the existing description looks like session creation is mapped one-to-one with location request, i.e., multiple SLPP sessions can be allowed to support only multiple location requests.

As discussed in previous RAN2 meetings, additional SLPP sessions can be created by the SLPP layer even for a single location request to enable benefits of multiple sessions. Accordingly, the current description is not clear and needs further clarification. At least, multiple SLPP sessions can be used between the different endpoints to support a single location request.

Proposal 20.	Add “Multiple SLPP sessions can be used between the different endpoints to support a single location request” in 4.1.2 clause.

	[bookmark: _capu4pqwvkd]4.1.2	SLPP Sessions and Transactions
An SLPP session is used between UEs or a Location Server and a UE in order to obtain location related measurements based on NR PC5 radio signals, a location estimate or to transfer assistance data. A single SLPP session is used to support a single location request (e.g., for a single SL-MT-LR, or SL-MO-LR). Multiple SLPP sessions can be used between the same endpoints to support multiple different location requests (as required by TS 23.273 [5]). Multiple SLPP sessions can be used between the different endpoints to support a single location request. For UE-only Operation, the instigator of an SLPP session which is the Endpoint who receives the LCS request, initiates an SLPP session by sending an SLPP message containing an assigned session ID (session identifier) to the other endpoint (s). All constituent messages within a session shall contain the same session ID. For LMF involved Operation, the session ID is assigned by target UE and contained in the SLPP messages used for communication between UEs. The session ID may be included in the SLPP message for the communication between target a UE and the LMF.



[bookmark: _l8040b2tx6hy]2.21		delta signaling and need code [H006]
Huawei raises an issue (open issue H006) that below highlighted sentence:  
	[bookmark: _4bvk7pj]6	Protocol data units, formats and parameters (ASN.1)
[bookmark: _r2fc0o49769m]6.1	General
[bookmark: _1664s55]The contents of each SLPP message is specified in clause 6.2 using ASN.1 to specify the message syntax and using tables when needed to provide further detailed information about the fields specified in the message syntax. The syntax of the information elements that are defined as stand-alone abstract types is further specified in a similar manner in clause 6.3. 
The ASN.1 in this clause uses the same format and coding conventions as described in Annex A of TS 38.331 [2]. Upon receiving a message with the field absent, the UE releases the current value.



Agree with H006 - RAN2 agreed that “delta signalling is not supported and Need code is not supported unless companies identify the real need”. My understanding is that SLPP message is related to SLPP session according to a specific location service request, which means that SLPP message will not be frequently changed with small amounts during the location service. Moreover, in sidelink positioning, the positioning server can be played by UE instead of LMF. A design using a full configuration approach instead of delta signalling would be better for UE from the perspective of complexity and memory. Due to that SLPP ASN.1 does not support Need code (at least in this release), UE always expects full configuration. Bad implementation with field absent is not 3GPP scope. 

Proposal 21.	Delete “Upon receiving a message with the field absent, the UE releases the current value”

[bookmark: _tyjcwt]3	Conclusion
Proposal 1.	Add a list of UE in SL-xxx-ProvideCapabilities.

Proposal 2.	RAN2 to discuss including the following parameters in CommonIEsProvideCapabilities. In coverage or not, Location, and PLMN.

Proposal 3.	RAN2 to discuss how to effectively notify the selected SL Positioning Server UE.

Proposal 4.	RAN2 to send LS to CT to extend 5GMM capability IE with SLPP capability flag.  
		RAN2 to send LS to RAN3 to indicate both LPP and SLPP capabilities to LMF. 

Proposal 5.	No further clarification on applicationLayerID in SL-PRS-AssistanceData.

Proposal 6.	No further enhancement on sl-PRS-SequenceID exchange procedure. 

Proposal 7.	Keep sl-RTD-InfoRequest flag (i.e. request or not). 

Proposal 8.	Includes syncSourceType in CommonIEsProvideCapabilities 

Proposal 9.	Keep sl-PRS-AssistanceDataInfoRequest flag. 

Proposal 10.	Delete or (at least) optional for rtd-Quality.

Proposal 11.	Add rangeUnit with enumeration {cm, m, km} in Range. 

Proposal 12. 	RAN2 to discuss how to represent relative velocity. RAN2 can send LS to SA2 on coding, if needed.

Proposal 13.	ADD elevationDirection with enumeration {upward, downward} in Elevation.

Proposal 14.	Add dfn-Time in ScheduledLocationTime

Proposal 15.	Keep sl-TOA-MeasList structure a list of UEs. 

Proposal 16.	Add CHOICE and a N loop in SL-RTT-SignalMeasurementInformation.

Proposal 17.	Delete sl-PRS-ResourceId, sl-POS-ARP-ID-Rx, sl-TimeStamp and sl-TimingQuality in additional paths. 

Proposal 18.	Include options in errorCause and abortCause.

Proposal 19.	SLPP can be used point-to-point/multipoint between Endpoints. 

Proposal 20.	Add “Multiple SLPP sessions can be used between the different endpoints to support a single location request” in 4.1.2 clause.

Proposal 21.	Delete “Upon receiving a message with the field absent, the UE releases the current value”
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[1] R2-2313564, Report from session on positioning and sidelink relay (RAN2#124)
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