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Abstract: Discussion on NRPPa procedure for MBSR location determination in case of MBSR’s inter-CU mobility. 
1. Discussion
The alternative to use NRPPa i.e., the TRP Information Exchange procedure to derive the location and velocity of the MBSR(s) is captured in the S2-2211225. 
	5.x.2	Obtaining location information for the MBSR
There are multiple options for an LMF to obtain the location information and velocity of the MBSR(s):
-	The LMF can derive the location and velocity of the MBSR by triggering the gNB serving the MBSR using NRPPa or by requesting the GMLC to derive the location of the MBSR (UE) using the UE-ID of the MBSR. The GMLC triggers MT-LR procedure as specified in clause 6.11.1 or 6.11.2.
-	As the timing of the location estimations for the Target UE and MBSR(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 MBSR 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 MBSR into account.
Editor’s note: The alternative to use NRPPa i.e., the TRP Information Exchange procedure to derive the location and velocity of the MBSR(s) would trigger the MBSR to perform a scheduled MO-LR. Enhancements to the NRPPa TRP Information Exchange procedure and to its F1AP equivalent depends on RAN WGs.



The assumption of this alternative is that the LMF knows the TRP hosted by MBSR(s) is mobile via TRP Information Exchange procedure triggered by OAM (i.e. LMF OAM). The UE reports the Cell IDs of all the cells the UE performed DL positioning measurements on. Then the LMF initiate a TRP Information Exchange procedure to request the updated location information of the TRP(s) associated with MBSRs by directing the TRP information exchange messages to the gNB(s) associated with the Cell ID. The associating procedure for the above-mentioned step is shown in Figure 1.  
[image: ]
Figure 1: TRP Information Exchange procedure triggered by LMF OAM

However, in case of MBSR’s inter-CU mobility, the mobile TRP hosted by the gNB will be changed. Some parameters associated with MBSR need to be updated when MBSR changes the donor CU, as shown in Figure 2. 
[image: ]
Figure 2: MBSR’s inter-CU mobility
1. Cell ID/NCGI 
According to RAN’s feedback in R3-22604 (Reply LS on FS_VMR solutions review), the NCGI of the mobile IAB-DU cell is changed when the F1-terminating donor CU of the mobile IAB-DU is changed. Therefore, when the Cell ID is changed, the LMF needs to track such change so that the LMF can determine whether the Cell IDs reported by the UE is associated with MBSR or not. In step 1B, it is the OAM to trigger the LMF to fetch the cell ID. 
See the following Figure 3 for the details.
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Figure 3: Cell ID change
Even though the LMF OAM triggers the LMF to initiate the TRP Information Exchange procedure in step 1, it is difficult for the LMF OAM to know the events of Cell ID change in a timely manner due to MBSR’s inter-CU mobility (i.e., to trigger LMF to perform step 8 in Figure 3). 
Open issue#1: When the Cell ID of MBSR is changed due to MBSR’s inter-CU mobility, the Cell IDs reported by the UE during UE positioning procedure contains new Cell ID of MBSR. In this case, how the LMF determine the Cell IDs reported by the UE is associated with MBSR is FFS.
2. TRP ID
Besides the Cell ID issue, how the LMF understands the latest TRP ID is another issue to be addressed. The purpose of the TRP Information Exchange procedure is to allow the LMF to request the gNB to provide detailed information for TRPs hosted by the gNB. According to the TS 38.455 and TS 38.473, the TRP ID IE is mandatory in the TRP INFORMATION REQUEST and is used to identify a TRP uniquely within an NG-RAN node. 
	TS 38.455
9.1.1.14	TRP INFORMATION REQUEST
This message is sent by an LMF to request information for TRPs hosted by an NG-RAN node.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	TRP List
	
	0 ..1
	
	
	YES
	ignore

	>TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	TRP Information Type List
	
	1
	
	
	
	

	>TRP Information Type Item
	
	1 .. <maxnoTRPInfoTypes>
	
	
	EACH
	reject

	>>TRP Information Type Item
	M
	
	ENUMERATED (nr pci, ng-ran cgi, nr arfcn, prs config, ssb config, sfn init time, spatial direction info, geo-coordinates, …, trp type, on-demand prs, trp tx teg, beam antenna info) 
	
	
	



[bookmark: _Toc113379415][bookmark: _Toc112766499][bookmark: _Toc106109607][bookmark: _Toc105612391][bookmark: _Toc99959205][bookmark: _Toc99056272][bookmark: _Toc88654203][bookmark: _Toc74152350][bookmark: _Toc64447694][bookmark: _Toc56773065][bookmark: _Toc51776043]9.2.24	TRP ID
The TRP ID IE is used to identify a TRP uniquely within an NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	TRP Identifier
	M
	
	INTEGER (1..65535,…)
	Identifies a TRP within an NG-RAN node







	TS 38.473
[bookmark: _Toc113835520][bookmark: _Toc106110083][bookmark: _Toc105927543][bookmark: _Toc105511011][bookmark: _Toc99730882][bookmark: _Toc99038619][bookmark: _Toc97910899][bookmark: _Toc88657987][bookmark: _Toc81383354][bookmark: _Toc74154610][bookmark: _Toc66289497][bookmark: _Toc64448838][bookmark: _Toc51763669]9.2.12.10	TRP INFORMATION REQUEST
This message is sent by a gNB-CU to request information for TRPs hosted by a gNB-DU.
Direction: gNB-CU  gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	TRP list
	
	 0..1
	
	
	YES
	ignore

	>TRP list Item
	
	1..<maxnoofTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.3.1.197
	
	-
	

	TRP Information Type List
	
	1
	
	
	YES
	reject

	>TRP Information Type Item
	
	1 .. <maxnoofTRPInfoTypes>
	
	
	EACH
	reject

	>>TRP Information Type Item
	M
	
	ENUMERATED (nr pci, ng-ran cgi, nr arfcn, prs config, ssb config, sfn init time, spatial direction info, geo-coordinates, …, trp type, on-demand prs, trp Tx teg, beam antenna info)
	
	-
	






When MBSR moves from the Donor-CU#1 to Donor-CU#2, the TRP ID assocaited with MBSR will be updated correspondingly by the MBSR OAM to make sure that the current TRP ID of MBSR is unique within the new donor-CU.
The LMF needs to track (or be informed by) such change so that the LMF can provide the latest TRP ID associated with MBSR in the subsequent NRPPa TRP INFORMATION REQUEST whose destination is the Donor-CU#2. Otherwise, LMF will use the old TRP ID within the Donor-CU#1 and still hosted in the Donor-CU#1.     
See more details in Figure 4.

[image: ]
Figure 4: TRP ID change 
Even though the LMF OAM triggers the LMF to initiate the TRP Information Exchange procedure in step 1, it is difficult for the LMF OAM to know the events of TRP ID change in a timely manner due to MBSR’s inter-CU mobility (i.e., inform the LMF in step 8 in Figure 3). 
Open issue#2: In case of MBSR’s inter-CU mobility, after UE Positioning procedure, the LMF needs to query the new Donor CU and provide the new TRP ID which is unique within the current Donor CU, in order to obtain MBSR’s location. How the LMF knows the MBSR moves to the new CU and how the LMF obtains the new TRP ID are FFS. 
In summary, the TRP Information Exchange procedure to derive the location and velocity of the MBSR(s) needs to consider the above open issues. Otherwise, the LMF cannot correctly trigger the NRPPa message to request the gNB to provide detailed information for TRPs hosted by the gNB, which will impact the feasibility of NRPPa procedure for MBSR location determination. 
2. Conclusion and proposal(s)
[Conclusion]: In case of MBSR’s inter-CU mobility, the LMF OAM cannot notify the LMF of the updated information associated with MBSR such as new NCGI and new TRP ID. If these open issues are not addressed in SA2, the feasibility of NRPPa procedure for MBSR location determination is questionable. 
[bookmark: _GoBack][Proposal]: It is proposed to add the following Editor's notes in clause 5.9 ‘Location Service involving Mobile Base Station Relay’ of TS 23.273 (as proposed in S2-2300585):
Editor's note: When the Cell ID of MBSR is changed due to MBSR’s inter-CU mobility, the Cell IDs reported by the UE during UE positioning procedure contains new Cell ID of MBSR. In this case, how the LMF determines the Cell IDs reported by the UE is associated with MBSR is FFS.
Editor's note: In case of MBSR’s inter-CU mobility, after UE Positioning procedure, the LMF needs to query the new Donor CU and provide the new TRP ID which is unique within the current Donor CU, in order to obtain MBSR’s location. How the LMF knows the MBSR moves to the new CU and how the LMF obtains the new TRP ID are FFS.
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