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1 Introduction
In this contribution we discuss the following open issues in SLPP [1], [2]:
1. SLPP configuration (H001, E009)
2. SLPP operation over C-plane (Rapp010)
3. Missing cell identify information in SL-RTD-Info

4. Missing extension marker in IE definitions

5. SLPP/LPP capability indication to LMF (E013)
6. Editorial issues
2 Discussion
2.1 SLPP configuration (H001, E009)
Based on the comment made by Qualcomm to H001 during SLPP ASN.1 review [3], rapporteur decided to remove below Figure 4.1.1-1 from SLPP [1]. However, we disagree with this decision. We think that the Figure 4.1.1-1 should be kept since it provides a good high-level overview of the SLPP configuration for SL positioning/ranging. But we agree that it needs to be refined since it does not fully reflect the SLPP configuration as specified for SL positioning/ranging. For instance, there is no direct signaling between Server and Reference Source with regards to assistance data. Furthermore, the signaling between Target and Reference Source includes UE capability information, measurements, assistance data, and SL-PRS transmission and reception.
Additionally, we think that the current description in clause 4.1.1 needs to be revised by clarifying what is meant with “reference sources” as commented by E009.
Proposal 1: Keep and refine Figure 4.1.1-1. Furthermore, clarify in the description that reference sources refer to Anchors.
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Figure 1: SLPP Configuration for sidelink positioning (Figure 4.1.1-1)
2.2 SLPP operation over C-plane (Rapp010)
In clause 6.2.1, SLPP-Message field descriptions, the SLPP operation over C-plane is described in the field descriptions of acknowledgement and sequenceNumber. In the draft CR [1] rapporteur decided to remove SLPP operation over C-plane in the description of sequenceNumber since it is assumed that there is no CP for SLPP, see comment Rapp010 in [3]. But we disagree with this decision.

	SLPP-Message field descriptions

	acknowledgement

This field is included in an SLPP acknowledgement and in any SLPP message requesting an acknowledgement when SLPP operates over the control plane and is omitted otherwise.

- ackRequested: This field indicates whether an SLPP acknowledgement is requested (TRUE) or not (FALSE). A value of TRUE may only be included when an slpp-MessageBody is included.

- ackIndicator: This field indicates the sequence number of the message being acknowledged.

	endTransaction

This field indicates whether an SLPP message is the last message carrying an slpp-MessageBody in a transaction (TRUE) or not last (FALSE). 

	sequenceNumber

This field may be included when SLPP operates over the control plane and an slpp-MessageBody is included but shall be omitted otherwise.

	sessionID

This field indicates the session ID which is used to identify messages belonging to the same session.

	slpp-MessageBody

This field may be omitted in the case the message is sent only to acknowledge a previously received message.

	transactionID

This field is omitted if an slpp-MessageBody is not present (i.e. in an SLPP message sent only to acknowledge a previously received message) or if it is not available to the transmitting entity (e.g., in an SLPP-Error message triggered by a message that could not be parsed). If present, this field shall be ignored at a receiver in an SLPP message for which the slpp-MessageBody is not present.


Acc. to TS 24.501, clauses 4.1 and 9.11.3.40 [4] the SLPP message transfer over C-plane is supported. SLPP messages are transported in the UL/DL NAS Transport message as follows:
· The AMF shall set the Payload container type value (9.11.3.40) to "SLPP message container" in the DL NAS TRANSPORT message.

· The UE shall set the Payload container type value (9.11.3.40) to "SLPP message container" in the UL NAS TRANSPORT message.

And in TS 24.571 [5] examples of the NAS signalling transport for UL/DL SLPP messages have been specified in the clauses 5.2.1.6 and 5.2.2.10, see also Annex. Therefore, to be aligned with CT1 stage 3 specifications we suggest to keep “SLPP operation over C-plane” in the field descriptions of acknowledgement and sequenceNumber.
Proposal 2: Keep “SLPP operation over C-plane” in the field descriptions of acknowledgement and sequenceNumber.
TS 24.501, clause 4.1 [4]:

	4.1
Overview

The non-access stratum (NAS) described in the present document forms the highest stratum of the control plane between UE and AMF (reference point "N1" see 3GPP TS 23.501 [8]) for both 3GPP and non-3GPP access.

Main functions of the protocols that are part of the NAS are:

-
support of mobility of the user equipment (UE) including also common procedures such as authentication, identification, generic UE configuration update and security mode control procedures;

-
support of session management procedures to establish and maintain data connectivity between the UE and the data network; and

-
NAS transport procedure to provide a transport of SMS, LPP, SLPP, LCS, UPP-CMI container, UE policy container, SOR transparent container and UE parameters update information payload.

…


TS 24.501, clause 9.11.3.40 [4]:
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Figure 9.11.3.40.1: Payload container type information element

Table 9.11.3.40.1: Payload container type information element

Payload container type value (octet 1)

Bits

4

3

2

1

0

0

0

1

N1 SM information

0

0

1

0

SMS

0

0

1

1

LTE Positioning Protocol (LPP) message container

0

1

0

0

SOR transparent container

0

1

0

1

UE policy container

0

1

1

0

UE parameters update transparent container

0

1

1

1

Location services message container (see 3GPP TS 23.273 [6B])

1

0

0

0

CIoT user data container

1

0

0

1

Service-level-AA container

1

0

1

0

Event notification

1

0

1

1

UPP-CMI container

1

1

0

0

SLPP message container

1

1

1

1

Multiple payloads

All other values are reserved.

NOTE:
The value "Multiple payloads" is only used when the Payload container contents in figure 9.11.3.39.1 contains multiple payloads as shown in figure 9.11.3.39.2.



2.3 Missing cell identify information in SL-RTD-Info

In clause 6.3.1, IE SL-RTD-Info we have spotted the following issue. Acc. to RAN1 higher layer parameters list [7], time synchronization information of anchor UEs can be provided in the assistance data for SL-TDOA and SL-TOA. And if the synchronization source of an anchor UE is gNB/eNB, the anchor UE can further provide cell identify information. However, in ASN.1 only cell identify information for NR has been defined (see field nrCell-Identify in IE ReferenceRTD-Info). That means, cell identify information for LTE is missing. Therefore, we suggest to include new field lteCell-Identify in IE ReferenceRTD-Info to support eNB as synchronization source, see provided TP below.
Proposal 3: Include new field lteCell-Identify in IE ReferenceRTD-Info to support eNB as synchronization source.
SL-RTD-Info ::= SEQUENCE {

    referenceRTD-Info    ReferenceRTD-Info,

    rtd-InfoList         RTD-InfoList

}

ReferenceRTD-Info ::= SEQUENCE {

    syncSourceType        ENUMERATED { gnss, gNB-eNB, ue},
    applicationLayerID    OCTET STRING              OPTIONAL,

    nrCell-Identify       SEQUENCE {
        nr-PhysCellID             NR-PhysCellID,
        nr-ARFCN                  ARFCN-ValueNR,
        nr-CellGlobalID           NCGI                 OPTIONAL

    }                                                                       OPTIONAL

}

RTD-InfoList ::= SEQUENCE (SIZE (1.. maxNrOfSLTxUEs)) OF RTD-InfoListPerTxUE

RTD-InfoListPerTxUE ::= SEQUENCE {

    applicationLayerID      OCTET STRING,

    rtdBetweenAnchorUEs     CHOICE {

        subframeOffset          INTEGER (0..1966079),

        sl-OffsetDFN            INTEGER (0..1000)

    },

    rtd-Quality                 SL-TimingQuality

}

<Start of TP>
ReferenceRTD-Info ::= SEQUENCE {

    syncSourceType        ENUMERATED { gnss, gNB-eNB, ue},
    applicationLayerID    OCTET STRING              OPTIONAL,

    cell-Identify 

    CHOICE {



nrCell-Identify       
SEQUENCE {

        
nr-PhysCellID


NR-PhysCellID,

        
nr-ARFCN



ARFCN-ValueNR,

        
nr-CellGlobalID


NCGI


OPTIONAL

    

},



lteCell-Identify

SEQUENCE {




lte-PhysCellId


EUTRA-PhysCellID,




lte-ArfcnEUTRA


ARFCN-ValueEUTRA,




lte-CellGlobalId

EGCI


OPTIONAL




}

     
}










OPTIONAL

}

ARFCN-ValueEUTRA 
::=

INTEGER (0..262143)

CellGlobalIdEUTRA
::=

BIT STRING (SIZE (28))

ECGI ::= SEQUENCE {

    mcc                 SEQUENCE (SIZE (3))    OF INTEGER (0..9),

    mnc                
SEQUENCE (SIZE (2..3))  OF INTEGER (0..9),

    lte-CellIdentity    BIT STRING (SIZE (28))

}

<End of TP>

2.4 Missing extension marker in IE definitions
In the IE definitions in the clauses 6.5 to 6.10, extension markers are inconsistently used. Referring to SLPP specification [2], for the below IEs no extension marker has been defined on parent IE level.
· Clause 6.5: CommonIEsRequestCapabilities, CommonIEsProvideCapabilities, CommonIEsRequestAssistanceData, CommonIEsProvideAssistanceData
· Clause 6.6: CommonSL-PRS-MethodsIEsRequestCapabilities, CommonSL-PRS-MethodsIEsRequestLocationInformation
· Clause 6.7: SL-AoA-RequestCapabilities, SL-AoA-RequestAssistanceData
· Clause 6.8: SL-RTT-RequestCapabilities, SL-RTT-RequestAssistanceData, SL-RTT-ProvideAssistanceData
· Clause 6.9: SL-TDOA-RequestCapabilities, SL-TDOA-ProvideAssistanceData
· Clause 6.10: SL-TOA-RequestCapabilities, SL-TOA-ProvideAssistanceData
For all the other IEs an extension marker has been defined on parent IE level, e.g. in IE CommonIEsRequestLocationInformation as shown below.
CommonIEsRequestLocationInformation ::= SEQUENCE {

    locationInformationType                 LocationInformationType,

    periodicalReporting                     PeriodicalReportingCriteria OPTIONAL,

    additionalInformation                   AdditionalInformation       OPTIONAL,

    qos                                     QoS                         OPTIONAL,

    environment                             Environment                 OPTIONAL,

    scheduledLocationTime                   ScheduledLocationTime       OPTIONAL,

    ...
}

The inconsistent definition of extension markers on parent IE level looks strange to us. The reason is that it may result in different extension mechanismms for the different IEs. For consistency reasons we suggest to define extension markers on parent IE level for all IEs in the clauses 6.5 to 6.10.
Proposal 4: For consistency reasons define extension markers on parent IE level for all IEs in the clauses 6.5 to 6.10.
2.5 SLPP/LPP capability indication to LMF (E013)

During SLPP ASN.1 review [3] Ericsson made comment E013 on SLPP/LPP capability indication to LMF, see below.
	E013
	The SLPP capability should also include if it should say if LPP is supported or not so that LMF can enable hybrid positioning. The vice versa is also true
	We may need to discuss this.

Even though AMF via NAS capability may know if UE has SLPP or LPP capability; AMF may not indicate to LMF.
	
	ToDo
	[Rapp2] Seems it is not part of SLPP, maybe stage 2 issue? I marked it as To be resolved by Companies ‘contribution


After further checking we think that there is no need for such capability indication to LMF due to following reasons:
· Based on the NAS registration procedure the AMF knows whether a UE is LPP and/or SLPP capable. Acc. to TS 24.501 [4], an LPP capable UE sets the LPP bit to "LPP in N1 mode supported" and an SLPP capable UE sets the RSPPC5 bit to "Ranging and sidelink positioning over PC5 supported" in the 5GMM capability IE (clause 9.11.3.1) in the REGISTRATION REQUEST message (clause 8.2.6). The setting of RSPPC5 implies the support of RSP layer incl. the transport of SLPP payload, see TS 24.514, clause 4 [6].
· In LMF-involved scenarios, for all types of LR (MT-LR, MO-LR, SL-MT-LR, SL-MO-LR) the AMF performs LMF selection. And for SL-MT-LR/SL-MO-LR of an SLPP capable UE the AMF selects an LMF that supports SL positioning/ranging incl. SLPP. To our understanding this is done by AMF based on available information about LMF capabilities, LMF load, LMF location or based on AMF local configuration (if AMF is configured locally with a mapping table of UE identity and LMF address).
In view of above reasons, we think an SLPP/LPP capability indication to LMF by AMF is not needed from RAN2 perspective.
Proposal 5: Agree that an SLPP/LPP capability indication to LMF by AMF is not needed from RAN2 perspective.
TS 24.501, clause 9.11.3.1 [4]:
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Figure   9.11.3.1.1: 5GMM capability information element  
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TS 24.514, clause 4 [6]:
	Any UE supporting ranging and sidelink positioning, e.g. target UE, reference UE, sidelink positioning server UE, supports a ranging and sidelink positioning (RSP) layer. The RSP layer handles service requests received from application layer to control the ranging and sidelink positioning operation. 
The RSP layer supports the following functionalities:

a)
Provisioning of configuration information and authorization for ranging and sidelink positioning; 
b)
UE discovery and selection; and

c)
Ranging and sidelink positioning communication between UEs or between the UE and the LMF.

Transport of ranging and sidelink positioning protocol (RSPP) payload over PC5-U is supported by the ranging and sidelink positioning communication between UEs over PC5.
NOTE:
RSPP corresponds to SLPP which is defined in 3GPP TS 38.355 [12].
Editor’s note:
The protocol used between UE and LMF will be decided by RAN.
The above functions are applicable for both public safety UE and commercial UEs.

The security aspects for 5G ranging and sidelink positioning features are specified in 3GPP TS 33.533 [5].


2.6 Editorial issues

a) Clause 5.4.4 Reception of an SLPP Error Message
In the procedure description the “Endpoint” should refer to “Endpoint A” to be aligned with Figure 5.4.2-1. Therefore, we propose to correct the description as shown below. 

	Upon receiving an Error message, Endpoint A shall:

1>
abort any ongoing procedure associated with the SessionID and the SLPP-TransactionID if included in the received message.

Endpoint A may:

1>
restart the aborted procedure taking into consideration the returned error information.


b) Clause 6.2.2 Message definitions
Clause 6.2.2 contains the ASN.1 and description of the SLPP message bodies and IEs. Therefore, the title of the clause should be corrected to “Message body information elements”.
Proposal 6: Agree on the editorial corrections for clause 5.4.4 and 6.2.2.
3 Conclusion

In this contribution we have discussed open issues in SLPP and made the following proposals: 
Proposal 1: Keep and refine Figure 4.1.1-1. Furthermore, clarify in the description that reference sources refer to Anchors.
Proposal 2: Keep “SLPP operation over C-plane” in the field descriptions of acknowledgement and sequenceNumber.
Proposal 3: Include new field lteCell-Identify in IE ReferenceRTD-Info to support eNB as synchronization source.
Proposal 4: For consistency reasons define extension markers on parent IE level for all IEs in the clauses 6.5 to 6.10.

Proposal 5: Agree that an SLPP/LPP capability indication to LMF by AMF is not needed from RAN2 perspective.
Proposal 6: Agree on the editorial corrections for clause 5.4.4 and 6.2.2.
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5 Annex

Reference: TS 24.571 [5]

	5.2.1.6
Sidelink Positioning Information Transport

The AMF sends an SLPP message and an associated Correlation Identifier in the DL NAS TRANSPORT message (refer to 3GPP TS 24.501 [3], 3GPP TS 23.586 [10], 3GPP TS 23.273 [2] clause 6.20). Figure 5.2.1.6 illustrates an example of the NAS signalling transport for downlink SLPP messages.
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The LMF decides to exchange information with the UE using RSPP messages and 

invokes an Namf_Communication_N1N2MessageTransfer service operation 

towards the AMF to request the transfer of an RSPP message. The LMF includes 

the Correlation Identifier received from the AMF. 

Case A: The AMF invokes an Nlmf_Location_DetermineLocation service 

operation towards the LMF to request an immediate UE location, initiation of a 

deferred location. The AMF also assigns and includes a Correlation Identifier as 

described in 3GPP TS 23.273 clause 6.20 [2].

Case B: The AMF invokes an Namf_Communication_N1MessageNotify service 

operation towards the LMF to transfer a supplementary services event report 

message to the LMF for periodic or triggered location of the UE as described in  

3GPP TS 23.273 Clause 6.20 [2]. 

The AMF sets the Payload container type to "SLPP message container" and 

forwards the SLPP message in the Payload container in the DL NAS Transport 

message.

The AMF includes the Correlation Identifier received from the LMF in the 

Additional Information IE of the DL NAS Transport message . 


Figure 5.2.1.6.1: NAS signalling transport for downlink SLPP messages


	5.2.2.10
UE initiated Sidelink Positioning Information Transport
The UE sends SLPP message and the associated Routing identifier in the UL NAS TRANSPORT message (refer to 3GPP TS 24.501 [3], 3GPP TS 23.586 [10], and 3GPP TS 23.273 [2] clause 6.20). Figure 5.2.2.10 illustrates an example of the NAS signalling transport for uplink SLPP messages.
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Figure 5.2.2.10: NAS signalling transport for uplink SLPP messages
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