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Abstract of the contribution: This paper is proposed to update solution#11 to solve FFS and update the procedures.
1. Introduction
[bookmark: _Toc352077766]This pCR is proposed to update solution #11 as follows:
1. Update 5GC-MO-LR procedure to support the UE connecting to MWAB-gNB, to add the scenario that the UE requesting assistance data which is already supported by the 5GC-MO-LR procedure in TS 23.273.
2. Update roaming scenario for 5GC-MT-LR procedure.
3. Solve the FFS: It is FFS whether the AMF serving the UE provides an indication that UE is connected via MWAB node to the LMF.
2. Discussion
[bookmark: _Toc164709186][bookmark: _Toc165031785]2.1	Update 5GC-MO-LR procedure to support the UE connecting to MWAB-gNB
Based on the following description in clause 6.2 in TS 23.273:
The UE sends an MO-LR Request message included in a UL NAS TRANSPORT message. The MO-LR Request may optionally include up to three LPP positioning message(s). Different types of location services can be requested: location estimate of the UE, location estimate of the UE to be sent to an LCS client or AF, or location assistance data.
The 5GC-MO-LR supports three functions as follows:
1. The UE requests its own location.
2. The UE requests to send its location to an LCS Client or AF.
3. UE requests location assistance data.
The 5GC-MO-LR procedures to support the UE connecting to MWAB-gNB in clause 6.11.3.4 and clause 6.11.3.5 do not support the function that the UE requests location assistance data. This pCR is proposed to add the function.
2.2	Update 5GC-MT-LR procedure
Based on the following description in clause 4.3.3 in TS 23.273:
The "Home GMLC" (HGMLC) is the GMLC residing in the target UE's home PLMN, which is responsible for the control of privacy checking of the target UE.
When a UE roams to VPLMN, the location request from AF/LCS Client should be routed to HGMLC in HPLMN firstly to perform the privacy check.
The procedure in clause 6.11.3.2 describes the scenario that the MWAB-UE roaming to a VPLMN, but the procedure does not involve the HGMLC of MWAB-UE. This conflict with the existing mechanism described in TS 23.273. This pCR is proposed to solve the issue to update the procedure to involve the HGMLC of MWAB-UE.
2.3	Solve the FFS related to MWAB indication to LMF
There is an EN in clause 6.11.2 as follows:
Editor's note:	It is FFS whether the AMF serving the UE provides an indication that UE is connected via MWAB node to the LMF.
It has been supported in Rel-18 that the AMF serving the UE provides an indication that UE is connected via MBSR node to the LMF when the AMF sends location request to LMF for a UE connecting to MBSR.
In Rel-19, the concern was raised that whether the indication above still needed or not, as the LMF can determine that the UE connects to MWAB based on OAM configuration or NRPPa TRP information. So the EN is introduced.
For the EN, company views have been collected via NWM. Based on the feedback, the value to support the indication in Rel-19 includes reducing positioning latency to avoid the delay that the LMF to search the cell configuration database to make the decision that the UE is connected to MWAB and improving the location accuracy to avoid the LMF makes the wrong decision based on the obsolete cell configuration.
Considering the indication is already supported for Rel-18 MBSR and there is some value to support the indication, so it is proposed to keep the indication in Rel-19.
3. Proposal
It is proposed to agree the following updates to solution#11.
* First change * 
[bookmark: _Toc164709196][bookmark: _Toc165031795]6.11.2	Functional descriptions
A MWAB may have location service capability as specified in TS 38.305 [11] and participate in the location service of a UE. As the MWAB may be moving, the location service procedures need to be enhanced as following for an accurate estimation of the UE positioning:
-	The UE reports the cell-IDs of all the cells the UE performed DL positioning measurements on as specified in TS 37.355 [12].
-	The MWAB which performed the location service procedures for the UE includes its cell-ID in the reported UL positioning measurement.
-	The LMF decides whether the cell ID(s) corresponds to MWAB(s) based on information received in a TRP information exchange i.e. that the cell-ID belongs to a MWAB and the UE-ID (GPSI) associated with MWAB.
Editor's note:	It is FFS whether the AMF serving the UE provides an indication that UE is connected via MWAB node to the LMF.
-	The AMF serving the UE provides the cell ID of serving cell of the UE and indicates, if possible, that the cell-ID belongs to a MBSR to the LMF in the location request.
-	The LMF uses the serving cell-ID provided by the AMF in the Nlmf_Location_DetermineLocation service operation. Or,
-	The LMF uses the reported cell-ID(s) in the measurement report to derive whether the cell-ID(s) corresponds to a MWAB. There can be multiple MWAB cells in the measurement report.
-	To aid the LMF to improve the accuracy of the UE location estimation, the MWAB's location and velocity information and time of obtaining its location measurement data should be obtained by the LMF when available. The LMF uses the received location and velocity of the MWAB(s) when estimating the location of the Target UE.
-	The LMF can derive the location and velocity of the MWAB by using NRPPa or by requesting the GMLC to derive the location of the MWAB-UE using the UE-ID of the MWAB. The GMLC triggers MT-LR procedure as specified in clause 6.11.1 or 6.11.2 in TS 23.273 [6].
-	As the timing of the location estimations for the Target UE and MWAB(s) is important for the quality of the location estimation of the Target UE, the LMF needs to reduce the timing offset of the positioning measurements, i.e. the positioning of the Target UE and MWAB can be scheduled with using the same scheduled location time and compensate for the potential time difference of the positioning measurements, e.g. taking velocity of MWAB into account.
-	The GMLC may skip the privacy check of the MWAB if the MWAB is involved in the positioning of a UE (UE different from the MWAB). If the positioning of the MWAB is performed for the location estimation of the MWAB itself when MWAB acts as a normal UE, the UE privacy check is performed as specified in TS 23.273 [6].
* Second change * 
[bookmark: _Toc164709199][bookmark: _Toc165031798]6.11.3.2	5GC-MT-LR procedure involving MWAB (roaming to same PLMN)
If the MWAB-UE is roaming to a VPLMN and the MWAB-gNB operates as a gNB in the VPLMN (i.e. MWAB-UE and MWAB-gNB are, respectively, registered and connected to the same PLMN), then the procedure in clause 6.11.3.1 can be used with the following difference.
-	After the (H)GMLC received the LCS Service Request from the LCS Client the (H)GMLC invokes the Nudm_UECM_Get service operation towards the UDM and the UDM returns to the (H)GLMC the network addresses of the current serving AMF and additionally the address of a VGMLC (for roaming case) as step 3 in clause 6.1.2 in TS 23.273 [6].
-	Step 4 in clause 6.1.2 in TS 23.273 [6] is performed.
-	Step 2-14 as in clause 6.11.3.1 is performed as described with the difference that the GMLC is the VGMLC. In step 9, the GMLC of the Target UE will trigger the (H-)GMLC of the MWAB-UE to perform the location estimation of the MWAB-UE as specified in clause 6.1.2 in TS 23.273 [6]. The (H-)GMLC skips privacy check based on MWAB-UE’s subscription information obtained from UDM.
-	Step 23-24 clause 6.1.2 in TS 23.273 [6] is performed.
* Third change * 
[bookmark: _Toc164709200][bookmark: _Toc165031799]6.11.3.3	5GC-MT-LR procedure involving MWAB (different PLMN)
If the MWAB-UE is served by PLMN 1 as shown in figure 6.1.1-1 and the MWAB-gNB operates as a gNB in PLMN 2 as shown in figure 6.1.1-1 i.e. MWAB-UE and MWAB-gNB are, respectively, registered and connected to the different PLMNs, then the procedure in 6.11.3.1 can be used with the following difference.
-	Step 3 When the Target UE is served by a MWAB-gNB in a coverage area of the PLMN 1, then the Target UE may only perform measurements on TRP(s) of PLMN 2 or only TRP(s) of PLMN 2 would perform measurements on the SRS transmitted by the Target UE.
-	Step 6 The MWAB-UE will trigger 5GC-MO-LR in PLMN 1.
-	Step 9 The GMLC of the Target UE will trigger the (H-)GMLC of the MWAB-UE to perform the location estimation of the MWAB-UE as specified in clause 6.1.2 in TS 23.273 [6]. The (H-)GMLC skips privacy check based on MWAB-UE’s subscription information obtained from UDM.
-	Step 12 The accuracy of the location estimation of the Target UE may be limited as only one TRP was part of the measurement report, if there are no further TRPs of same PLMN used.
* Fourth change * 
[bookmark: _Toc164709201][bookmark: _Toc165031800]6.11.3.4	5GC-MO-LR Procedure involving MWAB (non-roaming and roaming to same PLMN)
This procedure is based on clause 6.2 of TS 23.273 [6] as illustrated in figure 6.11.3.4-1 below. The procedure support both the non-roaming case and when the MWAB-UE is roaming to a VPLMN and the MWAB-gNB operates as a gNB in the VPLMN(i.e. MWAB-UE and MWAB-gNB are, respectively, registered and connected to the same PLMN).


Figure 6.11.3.4-1: 5GC-MO-LR procedure involving MWAB node (same PLMN)
The following steps, referring to steps in clause 6.2 of TS 23.273 [6] as baseline, are enhanced to replace the MSBR with MWAB.
3.	The AMF selects a LMF that supports MWAB. The AMF may know the UE is served by a MWAB as it uses an NG connection of a MWAB.
5.	If the UE requests location estimate of the UE or requests location estimate of the UE to be sent to an LCS Client or AF, whenIf the LMF detects based on the cell-ID and additional indication that the UE is served by a MWAB, the LMF may perform the operation of clause 6.11.3.1 step 5 to step 7, or step 8 to step 10, to obtain the MWAB location information. The LMF will take the MWAB location into account when determining the UE's location.
	If the UE requests location assistance data, the LMF transfers this data to the UE as described in clause 6.11.1 in TS 23.273.
* Fifth change * 
[bookmark: _Toc164709202][bookmark: _Toc165031801]6.11.3.5	5GC-MO-LR Procedure involving MWAB (different PLMN)
If the MWAB-UE is served by PLMN 1 as shown in figure 6.1.1-1 and the MWAB-gNB operates as a gNB in PLMN 2 as shown in figure 6.1.1-1 i.e. MWAB-UE and MWAB-gNB are, respectively, registered and connected to the different PLMNs, then the procedure in clause 6.11.3.4 can be used with the following difference.
-	Step 5 If the UE requests location estimate of the UE or requests location estimate of the UE to be sent to an LCS Client or AF, Wwhen the LMF in PLMN 2 performs the operation of clause 6.11.3.1 step 5 to step 7, or step 8 to step 10, to obtain the MWAB location information, In step 6 the MWAB-UE will initiate 5GC-MO-LR in PLMN 1. In step 8 the GMLC in PLMN 2 will trigger the GMLC in PLMN 1 to perform the location estimation of the MWAB-UE as specified in clause 6.1.2 in TS 23.273 [6]. The accuracy of the location estimation of the Target UE may be limited as only one TRP was part of the measurement report. If the UE requests location assistance data, the LMF transfers this data to the UE as described in clause 6.11.1 in TS 23.273.
* End of changes *
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