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Abstract of the contribution: This paper is proposed to update solution#1 to add description of location services compatible with the architectures introduced by solution#1 and solve FFS related to location service.
1. Introduction
[bookmark: _Toc352077766]This pCR is proposed to add the description of location services compatible with the architectures introduced in solution#1.
For each architecture introduced in solution#1, the enhancement to the architecture to support location service is described. Furthermore, the related 5GC-MT-LR procedure and 5GC-MO-LR procedure involving MWAB are also described for the enhanced architecture. The impacts to LMF are also summarized in clause 6.1.4.
This pCR also solves the following FFS in clause 6.1.3.3.
Editor's note:	It is FFS if further enhancements is needed to use the NRPPa procedures with MWAB in the roaming cases.
Based on the description, the MWAB-gNB and LMF are in the same PLMN, so the existing NRPPa procedure for MBSR can be re-used. The Editor’s Note is removed simply.
2. Proposal
It is proposed to agree the following updates to solution#1.
* First change * 
[bookmark: _Toc161218350]6.1.3.3	Support of Location Service for UEs when MWAB(s) is involved
A separate solution compatible with the architecture introduced in this solution will be used to support the Location Service, based on the principles defined in clause 5.35A.5 of TS 23.501 [2].
Based on the architectures in clause 6.1.1, to support location service, the enhancements to different architecture and the corresponding location service procedures are described in this clause.
[bookmark: _Toc138762813][bookmark: _Toc51834504][bookmark: _Toc47592423][bookmark: _Toc45192791][bookmark: _Toc36191705][bookmark: _Toc27894638][bookmark: _Toc20203953]6.1.3.3.x	Location service based on the architecture for MWAB operation support - non-roaming
[bookmark: _Toc20149946][bookmark: _Toc27846745][bookmark: _Toc36187876][bookmark: _Toc45183780][bookmark: _Toc47342622][bookmark: _Toc51769323][bookmark: _Toc138309358]6.1.3.3.x.1	Architecture enhancements to support location service
Based on the architecture for MWAB operation support (non-roaming) in Figure 6.1.1-1, to support location service, the enhancements to the architecture are highlighted in red in Figure 6.1.3.3.x-1.


Figure 6.1.3.3.x-1: Architecture for MWAB operation support - non-roaming (Enhancements introduced by location service)
The UE LMF discovers the MWAB GMLC via NRF. Based on the SUPI of MWAB-UE, the UE LMF determines whether the HPLMN of the MWAB-UE is the same as the PLMN of LMF:
-	If the HPLMN of the MWAB-UE is the same as the PLMN of LMF, the UE LMF discovers the MWAB GMLC in HPLMN of MWAB-UE (i.e. PLMN1) using the procedure defined in clause 4.17.4 of TS 23.502[7].
-	Otherwise, the UE LMF discovers the MWAB GMLC in HPLMN of MWAB-UE (i.e. PLMN1) using the procedure defined in clause 4.17.5 (if delegated discovery is not used) or clause 4.17.10 (if delegated discovery is used) of TS 23.502[7].
6.1.3.3.x.2	5GC-MT-LR procedure involving MWAB
Based on the enhanced architecture in clause 6.1.3.3.x.1, the 5GC-MT-LR procedure involving MWAB is shown in Figure 6.1.3.3.x-2.


Figure 6.1.3.3.x-2: 5GC-MT-LR procedure involving MWAB – non-roaming
1.	The steps 1-4 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 are performed.
2.	[Conditional] The step 5 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 is performed. The difference is that the interaction on F1 interface is not performed.
3.	[Conditional] The step 6 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 is performed.
4.	[Conditional] The step 7 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 is performed. The difference is that the interaction on F1 interface is not performed.
5.	[Conditional] The step 8 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 is performed. The difference is that the LMF (UE) obtains the SUPI of the MWAB in a TRP information exchange procedure. Based on the SUPI of the MWAB, the LMF (UE) determines that HPLMN of MWAB-UE is different from the PLMN of LMF (UE), the LMF (UE) discovers the GMLC (MWAB) using the procedure defined in clause 4.17.5 (if delegated discovery is not used) or clause 4.17.10 (if delegated discovery is used) of TS 23.502[7]. Otherwise, the procedure defined in clause 4.17.4 of TS 23.502[7] is used to discover the GMLC (MWAB).
6.	[Conditional] The step 9 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 is performed.
7.	[Conditional] The step 10 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 is performed.
8.	The steps 11-15 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 are performed.
6.1.3.3.x.3	5GC-MO-LR procedure involving MWAB
Based on the existing mechanism, the 5GC-MO-LR procedure could be invoked by UE to request location estimate of the UE, request location estimate of the UE to be sent to an LCS Client or AF, or request location assistance data. When UE connects to MWAB, the above functionality of 5GC-MO-LR procedure should also be supported.
Based on the enhanced architecture in clause 6.1.3.3.x.1, the 5GC-MO-LR procedure involving MWAB is shown in Figure 6.1.3.3.x-3.


Figure 6.1.3.3.x-3: 5GC-MO-LR procedure involving MWAB – non-roaming
1.	The steps 1-4 in 5GC-MO-LR procedure in clause 6.2 in TS 23.273 are performed.
2.	[Conditional] If the UE requests location assistance data, this step is performed. The step 5 in 5GC-MO-LR procedure in clause 6.2 in TS 23.273 to support the scenario that UE requests location assistance data is performed.
3.	[Conditional] 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, this step is performed. The steps 2-4 or steps 5-7 in 5GC-MT-LR procedure involving MWAB (non-roaming) in Figure 6.1.3.3.x-2 are performed.
4.	The steps 6-13 in 5GC-MO-LR procedure in clause 6.2 in TS 23.273 are performed.
6.1.3.3.y	Location service based on the architecture for MWAB operation support – roaming with Local Breakout
6.1.3.3.y.1	Architecture enhancements to support location service
Based on the architecture for MWAB operation support (roaming with local breakout) in Figure 6.1.1-2, to support location service, the enhancements to the architecture are highlighted in red in Figure 6.1.3.3.y-1.


Figure 6.1.3.3.y-1: Architecture for MWAB operation support – roaming with Local Breakout (Enhancements introduced by location service)
Two GMLCs are involved in the architecture, the GMLC discovery is as follows:
-	The UE LMF discovers the MWAB H-GMLC via NRF. Based on the SUPI of MWAB-UE, the UE LMF determines the HPLMN of MWAB-UE is different from the PLMN of UE LMF, the UE LMF discovers the MWAB GMLC in HPLMN of MWAB-UE (i.e. PLMN1) using the procedure defined in clause 4.17.5 (if delegated discovery is not used) or clause 4.17.10 (if delegated discovery is used) of TS 23.502[7].
-	MWAB H-GMLC discovers the MWAB GMLC in PLMN1 (i.e. MWAB V-GMLC in Figure 6.1.3.3.y-1) using the existing mechanisms described in step 4 in clause 6.1.2 in TS 23.273[6].
6.1.3.3.y.2	5GC-MT-LR procedure involving MWAB
Based on the enhanced architecture in clause 6.1.3.3.y.1, the 5GC-MT-LR procedure involving MWAB is shown in Figure 6.1.3.3.x-2.


Figure 6.1.3.3.y-2: 5GC-MT-LR procedure involving MWAB –roaming with Local Breakout
1.	The steps 1-4 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 are performed.
2.	[Conditional] The step 5 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 is performed. The difference is that the interaction on F1 interface is not performed.
3.	[Conditional] The step 6 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 is performed.
4.	[Conditional] The step 7 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 is performed. The difference is that the interaction on F1 interface is not performed.
5.	[Conditional] The step 8 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 is performed. The difference is that the LMF (UE) obtains the SUPI of the MWAB in a TRP information exchange procedure. Based on the SUPI of the MWAB, the LMF (UE) determines that HPLMN of MWAB-UE is different from the PLMN of LMF (UE), the LMF (UE) discovers the GMLC (MWAB) using the procedure defined in clause 4.17.5 (if delegated discovery is not used) or clause 4.17.10 (if delegated discovery is used) of TS 23.502[7].
6.	[Conditional] The step 9 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 is performed. The difference is that only the steps 4-23 in clause 6.1.2 which can apply to roaming scenario are performed. 
7.	[Conditional] The step 10 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 is performed.
8.	The steps 11-15 in 5GC-MT-LR procedure involving MBSR in clause 6.1.4 in TS 23.273 are performed. 
6.1.3.3.y.3	5GC-MO-LR procedure involving MWAB
Based on the existing mechanism, the 5GC-MO-LR procedure could be invoked by UE to request location estimate of the UE, request location estimate of the UE to be sent to an LCS Client or AF, or request location assistance data. When UE connects to MWAB, the above functionality of 5GC-MO-LR procedure should also be supported.
Based on the enhanced architecture in clause 6.1.3.3.y.1, the 5GC-MO-LR procedure involving MWAB is shown in Figure 6.1.3.3.y-3.


Figure 6.1.3.3.y-3: 5GC-MO-LR procedure involving MWAB –roaming with Local Breakout
1.	The steps 1-4 in 5GC-MO-LR procedure in clause 6.2 in TS 23.273 are performed.
2.	[Conditional] If the UE requests location assistance data, the step is performed. The step 5 in 5GC-MO-LR procedure in clause 6.2 in TS 23.273 to support the scenario that UE requests location assistance data is performed.
3.	[Conditional] 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, the step is performed. The steps 2-4 or steps 5-7 in 5GC-MT-LR procedure involving MWAB (roaming with Local Breakout) in Figure 6.1.3.3.y-2 are performed.
4.	The steps 6-13 in 5GC-MO-LR procedure in clause 6.2 in TS 23.273 are performed.
6.1.3.3.z	Location service based on the architecture for MWAB operation support – roaming with Home Routed
6.1.3.3.z.1	Architecture enhancements to support location service
Based on the architecture for MWAB operation support (roaming with Home Routed) in Figure 6.1.1-3, to support location service, the enhancements to the architecture are highlighted in red in Figure 6.1.3.3.z-1.


Figure 6.1.3.3.z-1: Architecture for MWAB operation support - roaming with Home Routed (Enhancements introduced by location service)
6.1.3.3.z.2	5GC-MT-LR procedure involving MWAB
Based on the architecture enhancement in clause 6.1.3.3.z, the 5GC-MT-LR procedure involving MWAB is the same as the procedure in Figure 6.1.3.3.y-2.
6.1.3.3.z.3	5GC-MO-LR procedure involving MWAB
Based on the architecture enhancement in clause 6.1.3.3.z, the 5GC-MO-LR procedure involving MWAB is the same as the procedure in Figure 6.1.3.3.y-3.
Editor's note:	It is FFS if further enhancements is needed to use the NRPPa procedures with MWAB in the roaming cases.
[bookmark: _Toc157515664][bookmark: _Toc161218352]6.1.4	Impacts on services, entities, and interfaces
None.
LMF:
-	LMF (UE) obtains the SUPI of the MWAB-UE in a TRP information exchange procedure.
-	Based on the SUPI of MWAB-UE, the LMF (UE) determines the HPLMN of MWAB-UE and discovers the MWAB GMLC via NRF based on the HPLMN of MWAB-UE.
Editor's note:	Related procedures can be eventually documented in an informative annex of TS 23.501 [2].
* End of changes *
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