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Abstract of the contribution: This paper is proposed to solve FFS and add conclusion related to Additional ULI.
1. Introduction
[bookmark: _Toc352077766]This pCR is proposed to solve the FFS related to Additional ULI in clause 6.11.1 as follows:
Editor's note:	Whether and how to attach the Additional ULI (i.e. the cell-ID of the cell serving the MWAB-UE) to the N2 message is FFS.
Accordingly, the conclusion related to Additional ULI is also added.
2. Discussion
[bookmark: _Toc138309790]2.1	Background
In Rel-18, the serving cell ID/TAC of the UE connecting to MBSR may not always accurately reflect the location of the UE, this affect the services that relay on cell ID/TAC as location reference, e.g. regulatory services. To solve the issue, the Additional ULI is introduced to include the ULI of the IAB-UE. The usage of Additional ULI is described in clause 5.35A.6 in TS 23.501, as follows:
After the MBSR is authorized as defined in 5.35A.4, when a UE is served by a cell of this MBSR, the IAB-donor-CU may provide 'Additional ULI' in addition to User Location Information, in N2 messages. The 'Additional ULI' is the ULI of the IAB-UE. The AMF may consider the 'Additional ULI' when it determines UE location and manages the UE location related functions (e.g. Mobility Restrictions).
When the AMF provides user location information to other NFs (e.g. LMF as specified in clause 5.9 of TS 23.273 [87]) for a UE connected via MBSR, the AMF may also send the Additional ULI received via N2 messages.
In Rel-19 VMR, the issue above may also exist, e.g. MWAB-gNB broadcasts fixed cell ID/TAC which moves together with MWAB or the MWAB-gNB broadcasts the same cell ID/TAC in a large geographical area to avoid frequently cell configuration update and frequently handover for the UEs moving along with the MWAB. 
To solve the issue, the Additional ULI which is the ULI of the MWAB-UE can be reused when the MWAB-gNB and MWAB-UE connect to the same PLMN. But if MWAB-gNB and MWAB-UE connect to different PLMNs, the Additional ULI which is the ULI of the MWAB-UE is useless. So in this case, the issue still exists.
Actually, the similar issue has been discussed in Rel-17 5GSAT_ARCH study. When satellite access is used by UE, the LI requirements described in S3i200056 cannot be fulfilled because the satellite cell is too large, e.g. the typical cell sizes of GEO cell are 500km and 1000km as described in TR 38.821. The LI requirements in S3i200056 are as follows:
However, SA3-LI want to emphasize the fundamental LI requirements to be met by any of those approaches:
· The logical location information (Cell ID) shall be reliable, i.e. network-provided or network-verified.
· The logical location shall unambiguously map to the geographical area of the UE physical location. Granularity of such geographical areas needs to be able to provide network location accuracy comparable with terrestrial networks.
To meet the LI requirements above, the mapped cell is introduced by RAN3 WG. Based on the description in TS 38.300, the mapped cell ID corresponds to a fixed geographical area. The mapping between mapped cell ID and geographical areas is configured in the RAN and CN. RAN is responsible for constructing the mapped cell ID based on the UE location information received from the UE and includes the mapped cell ID in the ULI sent to AMF.
Proposal#1: When UE connects to MWAB-gNB, the serving cell ID/TAC of the UE may not always accurately reflect the location of the UE. The services that relay on cell ID/TAC as location reference, e.g. regulatory services, are affected and the LI requirements cannot be fulfilled. These issues need to be solved.
Proposal#2: To solve the issue, the existing mechanisms should be reused as much as possible.
2.2	Solution Analysis
To solve the issue described in proposal#1 in clause 2.1 by considering proposal#2, the possible solutions and impacts are shown in Table 1.
Table 1: Solutions to solve the issue in proposal#1 and impacts
	Solutions
	Description
	Impacts

	Sol#1
	The MWAB-gNB provides the ULI and Additional ULI to AMF. 
Here the Additional ULI is a mapped cell ID determined by MWAB-gNB based on MWAB-UE location and the mapping between mapped cell ID and geographical areas configured in MWAB-gNB.
	MWAB-gNB impacts:
1. Obtain the mapping between mapped cell ID and geographical areas from OAM. 
NOTE: The provisioning of mapping between mapped cell ID and geographical area in RAN has already supported by TS 28.541.
2. Determine the mapped cell ID included in the Additional ULI based on the MWAB-gNB/MWAB-UE location and the configuration above.
NOTE: The MWAB-gNB can use its GNSS location or MWAB-UE location to determine the mapped cell ID. The MWAB-UE can obtain its location by triggering 5GC-MO-LR procedure. 

	Sol#2
	The MWAB-gNB only provides the ULI to AMF.
The ULI includes the mapped cell ID determined by MWAB-gNB based on the UE location and the mapping between mapped cell ID and geographical areas configured in MWAB-gNB.
	UE impacts: 
1. Provide the GNSS location to MWAB-gNB.
MWAB-gNB impacts:
1. Obtain the mapping between mapped cell ID and geographical areas from OAM.
2. Request UE to provide its location.
3. Determine the mapped cell ID included in the ULI based on the UE location and the configuration above.


Based on the analysis in Table 1, sol#1 only impacts MWAB-gNB. Sol#2 impacts MWAB-gNB and UE. Furthermore, sol#2 relay on UE provided location to determine the ULI, if this location is a wrong location, the ULI decided based on this location is also not correct. Compared with sol#2, sol#1 is more reliable and has less impact. It is proposed to use sol#1 as the wayforward to solve the issue in proposal#1.
Proposal#3: the following principles related to Additional ULI are considered as baseline for normative work
When a UE is served by a cell of the MWAB-gNB, the MWAB-gNB may provide the Additional ULI in addition to ULI in N2 message:
-	If MWAB-gNB and MWAB-UE register in the same PLMN, the Additional ULI is the ULI of MWAB-UE.
-	If MWAB-gNB and MWAB-UE register in the different PLMNs, the Additional ULI is the mapped cell ID determined by MWAB-gNB based on the MWAB-gNB or MWAB-UE location and the mapping between mapped cell ID and geographical areas received from OAM.
3. Proposal
It is proposed to agree the following updates to solution#11 and add the conclusion related to Additional ULI.
* First change * 
[bookmark: _Toc164709195][bookmark: _Toc165031794]6.11.1	General
This solution addresses KI#5 and proposes to reuse the location functionality specified for MBSR in Rel-18. According to clause 4.1, the MWAB-UE may be served by different PLMN than the UE connected to the MWAB-gNB. The N2 reference point between the MWAB-gNB and the AMF serving the UE is provided by IP connectivity addressed in KI#1.
Editor's note:	Whether and how to attach the Additional ULI (i.e. the cell-ID of the cell serving the MWAB-UE) to the N2 message is FFS.
[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 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: _Toc165031838]8.5	KI#5 Conclusion
Editor's note:	This clause provides the conclusions for KI#5.
When a UE is served by a cell of the MWAB-gNB, to support LI requirements and the services that relay on cell ID/TAC as location reference, e.g. regulatory services, the MWAB-gNB may provide the Additional ULI in addition to ULI in N2 message:
-	If MWAB-gNB and MWAB-UE register in the same PLMN, the Additional ULI is the ULI of MWAB-UE.
-	If MWAB-gNB and MWAB-UE register in the different PLMNs, the Additional ULI is the mapped cell ID determined by MWAB-gNB based on the MWAB-gNB or MWAB-UE location and the mapping between mapped cell ID and geographical areas received from OAM.
* End of changes *
