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Abstract of the contribution: Propose a solution for providing support of location services for a UE served by a mobile base station relay.
Background

Based on the requirements of TS 22.261 [3], the 5G system shall be able to support location services for the UEs accessing 5GS via a mobile base station relay. However, when the mobile base station relay is present, the location of the cell/IAB-node serving the UEs may change, and this may affect positioning procedures to provide location service e.g. to regulatory services that need the UE location. 

There are different cases
1) Location of the Mobile Base station relay may be known by GNSS or need Network support for its location

2) UE may use GNSS positioning, network based positioning or sidelink positioning as is investigated in FS_Ranging_SL captured in TR 23.700-86 [x]
The proposed solution addresses the case when the UE is served by a mobile base station relay, and can perform positioning measurements on other RAN nodes. Meaning that the measurements is a mix of data from static RAN node and mobile base station that are not static.
---------

5.5
Key Issue #5: Support of location services for UEs accessing via a mobile base station relay
Based on the requirements of TS 22.261 [3], the 5G system shall be able to support location services for the UEs accessing 5GS via a mobile base station relay. However, when the mobile base station relay is present, the location of the cell/IAB-node serving the UEs may change, and this may affect not only positioning procedures but also regulatory services needs UE location. Therefore, this key issue needs to address:

-
How to support location services for the UEs served by a mobile base station relay that moves (with or without changing IAB-donor nodes); or roams to VPLMN;

NOTE:
For this key issue, this study should not seek to change the LCS framework, and the coordination with the study on FS_eLCS_PH3 may be needed.
Proposal

The following solution is proposed for the study.
* * * Start of change * * * 
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6.0
Mapping of solutions to key issues

Editor's note:
This clause describes the mapping between solutions and key issues.

Table 6.0-1: Mapping of solutions to key issues
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* * * Next change (All new) * * * 

6.x
Solution #x: Network based Positioning of mobile base station relay for location services

6.x.1
General

This solution relates to KI#5 “Support of location services for UEs accessing via a mobile base station relay”. It proposes a solution where the UE and the mobile base station relay/VMR uses the legacy location procedures described in the positioning protocols LPP specification in TS 23.273 [x] and NRPPa in TS 38.455 [y]. 
There are three different cases for a UE location estimation served by a mobile base station relay:

· A UE performing network assisted GNSS location. 

· A UE performing positioning measurements based on signals from the mobile base station relay and other base stations gNBs.

· A UE performing positioning measurements only on the mobile base station relay, i.e. no neighbouring gNBs to measure on. The UE may use the Sidelink positioning procedures investigated in the FS_Ranging_SL captured in TR 23.700-86 [z]

This solution does not address the GNSS based positioning estimation case as the GNSS location is not dependent on the exact location of the mobile base station relay. Therefore, GNSS positioning can use the legacy positioning protocol. 

6.x.2
Functional descriptions
A network node on which UE performs its positioning measurements needs a known position. In case the network node is a mobile base station relay it may change its location so it is important that the position of the mobile base station relay node is known for the time period the UE performs measurements on the node. 
Thus, there are different cases that needs to be taken into account:

· When a UE performs positioning measurements based on signals from the mobile base station relay and possibly other base stations gNBs the current position of the mobile base station relay needs to be known by the LMF and therefore the LMF may need to request positioning measurements of the mobile base station relay. 
· When a UE only can perform measurements on the mobile base station relay i.e. no or not enough neighbouring gNBs to measure on, it may use the sidelink positioning procedures as investigated in FS_Ranging_SL TR 23.700-86 [z]. This solution will not go into details of this solution as it is handled within FS_Ranging_SL.
To support the UEs location procedures, the Mobile base station relay needs to get a good location estimate. The solution is based on the following principles:

-
Reuse of the LPP 37.355 [x] for DL/UL positioning messages to the UE served by the mobile base station relay.

-
It is assumed that the mobile base station relay does not always transmit a Positioning Reference Signal (PRS). Therefore, the donor RAN node will need to send a control message to the mobile base station relay to turn on the PRS.

-
The donor RAN node will need to inform the LMF that it has a IAB node that is a mobile base station relay. In rel-17 the IAB-node was assumed to be static at a known location.

-
The LMF will need to perform location determination of the mobile base station relay in case the UE reports positioning data from the mobile base station relay, that the donor RAN node reported as a mobile base station relay.
-
The Mobile base station relay will then act like a UE using the LPP protocol.
6.x.3
Procedures

6.x.3.1 MT_LR for UE served by a mobile base station relay
This procedure on MT-LR positioning consists of two parts, first the procedure for UE positioning from 23.273[x] utilizing the mobile base station relay as a RAN node and then the IAB-UE positioning using the UE positioning procedures in 23.273[x].
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Figure 6.x.3.1-1 Procedure for MT_LR for UE served by a mobile base station relay
0. The AMF serving UE is triggered to initiate location reporting procedure for UE as specified in TS 23.273 [x]. 
1. The LMF selected by the AMF serving UE is triggered to initiate location reporting procedure for the UE 

2. The LMF sends a NRPPa message to the RAN node to turn on the PRS broadcasting. Based on this message the RAN node will instruct all IAB nodes including the mobile base station relayto turn on the PRS broadcasting.
NOTE: The message between the donor RAN node and the mobile base station relay should be defined by RAN. In the figure above the message is indicated as NRPPa message, as this was the trigger for the donor RAN node.
3. The RAN node informs the LMF that at least one of the nodes is a mobile base station relay and includes the ID of mobile base station relay in the message. 
Editor’s Note: The details of the ID of mobile base station relay is FFS. The mobile base station relay is both acting as an IAB-UE and as a TRP, The ID of mobile base station relay referred to here could be the TRP ID defined in NRPPa spec TS 38.455 clause 9.2.2.4. Alternatively, the ID of mobile base station relay could include both the IAB-UE ID and the TRP ID.
Editor’s Note: It is FFS how the RAN node gets the ID of mobile base station relay.
4. The LMF sends a DL positioning message to the UE

5. The UE performs positioning measurements on the mobile base station relay and other neighbouring RAN nodes.

6. The UE send the UL positioning message including the positioning data captured by the UE in step 5. If the ID of mobile base station relay is associated with one data set.
Editor’s note: The details of the ID of mobile base station relay is FFS. The mobile base station relay is both acting as an IAB-UE and as a TRP, The ID of mobile base station relay referred to here could be the TRP ID defined in NRPPa spec TS 38.455 clause 9.2.2.4. 
7. Based on the ID of mobile base station relay received in step 3 and step 6, the LMF performs one or more of the positioning procedures described in clause 6.11.1, 6.11.2 and 6.11.3 in TS 23.273[w] to estimates the IAB-UE location. The LMF determines the location of UE using the positioning data set and the estimated mobile base station relay location.
Editor’s Note: It is FFS how the LMF determines the AMF serving the IAB-UE and how triggers this AMF to perform the UE positioning procedure.
8. The LMF provides the UE location to the AMF serving the UE.
6.1.4
Impacts on services, entities, and interfaces

LMF:
· Support receiving ID of a mobile base station relay from a RAN node and use the ID to determine the current location of the mobile base station relay.
RAN:

· Support providing the ID of the mobile base station relay to the LMF.
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