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1	Introduction
In RAN3 119bis-e meeting, there’re three topics related to SA2 that had been discussed, and RAN3 reached the following agreements and open issues. 
Mobile IAB indication over NGAP:
The IAB-donor-CU selects an AMF that supports mobile IAB-node based on the mobile IAB-node indication received via Msg5.
RAN3 to decide whether to support NGAP indication to AMF for mobile IAB-authorization based on progress in SA2.
Mobile IAB-node involved positioning:
LMF obtains an updated location and velocity information and location time stamp of the mobile TRP by performing either option 1 or option 2 during UE positioning. This statement remains valid unless stated otherwise by SA2.
WA: if Network Assisted procedure is used (i.e. UL related positioning is performed), LMF may obtain an updated location and velocity information of the mobile TRP in UL measurement result related message(s) in NRPPa and F1AP. It needs to be further discussed on which message(s) is used and whether time stamp for the location of mobile TRP is needed, according to TS23.273 section 6.1.4.
RAN3 agrees to introduce a new TRP type for mobile TRP in NRPPa/F1AP.
if option 1 is supported, the NRPPa/F1AP TRP information exchange procedure can be used to trigger MO-LR procedure of IAB-MT to obtain the location and velocity information of mobile TRP as well as the timestamp. 
if GPSI is available, mobile IAB-MT’s UE ID (i.e. GPSI) can be included in NRPPa/F1AP TRP information response message so that LMF can perform MT-LR procedure to obtain mobile TRP’s location. 
Checking the security issue of GPSI with SA3 is out of RAN3 scope.
The issue for the case that “LMF that performs the location estimation of the mobile TRP can be different than the LMF that performs the location estimation of the target UE” is not in RAN3 scope. 
Additional ULI:
RAN3 agrees that the IAB-DU’s donor-CU includes at least the NCGI of the cell serving IAB-MT as an additional ULI together with UE ULI over NGAP.
RAN3 to select between the following options for IAB-DU’s donor CU to obtain the IAB-MT’s serving cell ID in case IAB-MT and IAB-DU are connected to different IAB-donors
-           Option A, the cell ID of IAB-MT’s serving cell is passed from the IAB-MT’s donor-CU to IAB-DU’s donor CU.
-           Option B, the cell ID of IAB-MT’s serving cell is passed from IAB-DU to IAB-DU’s donor CU.
RAN3 to discuss whether to include the TAI and the time stamp of the location information of IAB-MT’s serving cell into the new IAB-MT User Location Information IE.

For Mobile IAB indication over NGAP, there is no progress in SA2, so it can be discussed when SA2 has conclusion on whether existing IAB indication can be reused for mobile IAB indication for authorization.
In this paper, we’d like to further discuss the following two topics:
- Mobile IAB-node involved positioning
- Additional ULI:
2	Discussion
[bookmark: _Hlk109747344]2.1	Mobile TRP involved in Positioning
According to SA2’s latest CR S2-2305633[1], the related steps that have RAN3 impacts are step 4 and step 11.
Step 4: the support of option 1 and option 2
4.	LMF derives if any MBSR(s) is involved in the positioning of the target UE based on the cell-ID used for positioning measurements in the step 3. The AMF serving the target UE may indicate that the serving cell is an MBSR (if applicable). When the MBSR was integrated as a TRP (IAB-DU) with a gNB, the LMF may determine from in a TRP information exchange procedure that the cell-ID belongs to the MBSR and/or the UE-ID (GPSI) associated with MBSR. The LMF, when the OAM provides a new Cell Id to the LMF, performs a TRP information exchange as specified in TS 38.455 [x] for the new Cell ID. When the MBSR is integrated or fully migrated in the NG-RAN, the Cell ID(s) of the MBSR is (are)provided to the LMF and, in the case of full migration, any stale Cell ID of fully migrated MBSR is removed from LMF by OAM. If the LMF selects any cell for UE positioning measurements, and the LMF determines it needs to perform a TRP information exchange with the cell, it shall perform TRP Information Exchange procedure as specified in TS 38.455 [x]. As the MBSR can be mobile the LMF may need to determine an updated location of the MBSR by either performing step 5-7 (option 1) or performing step 8-10 (option 2) if option 1 is not feasible. If several MBSRs were derived, then step 5-7 or step 8-10 are be performed for each MBSR.
NOTE:	It is assumed that for the case of MBSR's inter CU mobility, the OAM can timely update the Cell Id of the MBSR to the LMF so as to enable it perform a proper TRP information exchange. Until the Cell Id of the MBSR is provided to LMF by OAM, the Cell of the MBSR is not used for location procedures.
Editor's note:	Allowing the LMF to obtain the UE ID of the MBSR via NRPPa from the donor gNB needs to be defined byRAN3.
According the text highlighted in yellow, both option 1 and option 2 should be supported, so the previous RAN3 agreement “LMF obtains an updated location and velocity information and location time stamp of the mobile TRP by performing either option 1 or option 2 during UE positioning.” is still valid. 
Observation 1, the RAN3 agreement on “LMF obtains an updated location and velocity information and location time stamp of the mobile TRP by performing either option 1 or option 2 during UE positioning” still holds.
Support of Option 1 
According to the agreement “if option 1 is supported, the NRPPa/F1AP TRP information exchange procedure can be used to trigger MO-LR procedure of IAB-MT to obtain the location and velocity information of mobile TRP as well as the timestamp. ” and SA2’s agreed CR, to support option1, the LMF can use NRPPa/F1AP TRP information exchange procedure to trigger MO-LR procedure of IAB-MT to obtain the location and velocity information of mobile TRP as well as the timestamp. 
Proposal 1, it is proposed to introduce a new TRP information type, i.e. mobile TRP location information in TRP information exchange procedure over NRPPa/F1AP.
And considering the location information is obtained via MO-LR procedure, the location results in MO-LR procedure can be found in TS 37.355 (LPP spec), the related IEs are below, the detail IE of location information of a mobile TRP can refer to the IEs in TS 37.355.
[bookmark: _Toc37680842][bookmark: _Toc46486413][bookmark: _Toc52546758][bookmark: _Toc52547288][bookmark: _Toc52547818][bookmark: _Toc52548348][bookmark: _Toc100881099]–	CommonIEsProvideLocationInformation
The CommonIEsProvideLocationInformation carries common IEs for a Provide Location Information LPP message Type.
-- ASN1START

CommonIEsProvideLocationInformation ::= SEQUENCE {
	locationEstimate			LocationCoordinates		OPTIONAL,
	velocityEstimate			Velocity				OPTIONAL,
	locationError				LocationError			OPTIONAL,
	...,
	[[	earlyFixReport-r12		EarlyFixReport-r12		OPTIONAL
	]],
	[[	locationSource-r13		LocationSource-r13		OPTIONAL,
		locationTimestamp-r13	UTCTime					OPTIONAL
	]],
	[[
		segmentationInfo-r14	SegmentationInfo-r14	OPTIONAL		-- Cond Segmentation
	]],
	[[
		integrityInfo-r17		IntegrityInfo-r17		OPTIONAL
	]]
}

Support of Option 2 
According to the agreement “if GPSI is available, mobile IAB-MT’s UE ID (i.e. GPSI) can be included in NRPPa/F1AP TRP information response message so that LMF can perform MT-LR procedure to obtain mobile TRP’s location. ” and SA2’s agreed CR, to support option 2, if the TRP is mobile, and GPSI is available, the LMF can obtains the GPSI of the IAB-MT via NRPPa/F1AP TRP information response message so that LMF can perform MT-LR procedure to obtain mobile TRP’s location. 
Proposal 2, it is proposed to introduce GPSI as mobile TRP’s UE ID in TRP information exchange procedure over NRPPa/F1AP.
Support of Step 11
11.	[Conditional] The LMF performs one of the positioning procedures with the target UE described in clauses 6.11.1 and 6.11.2. To reduce the timing offset of the positioning measurements, the UE positioning may be scheduled with the same scheduled location time as the MBSR positioning in step  9. LMF sends the same time with the scheduled location time in step 8 to the target UE in clause 6.11.1. If Network Assisted procedure is used, as in 6.11.2, the NG-RAN may provide the MBSR updated location and velocity information to the LMF as part of the NRPPa procedure.
RAN3 also have an WS about step 11 “WA: if Network Assisted procedure is used (i.e. UL related positioning is performed), LMF may obtain an updated location and velocity information of the mobile TRP in UL measurement result related message(s) in NRPPa and F1AP. It needs to be further discussed on which message(s) is used and whether time stamp for the location of mobile TRP is needed, according to TS23.273 section 6.1.4.”
Step 11 is based on the UE positioning procedure, when perform UE positioning, LMF will initiate 6.11.1 and/or 6.112 procedures in TS 23.273 to collect UL and/or DL positioning measurement results and then calculate the location of the UE. The procedure for 6.11.2 are below, this is used for UL related measurement, which means the TRP(s) selected for UE positioning need measure the SRS signal and send the measurement results to LMF according to the instruction from LMF. LMF will use the measurements results and the location of those TPRs to calculate the UE location. If the TRP is mobile, and if there’re available updated location information (e.g. GNSS location info), it would be very helpful for LMF to use the updated location information to calculate the UE location. In our view, step 11 is technical valid and should be supported. So, it is proposed to introduce the location information of mobile TRP in measurement results IE, it would be good to introduce a new code in Measurement Characteristics Request Indicator IE, which can avoid to introduce additional new IE for the request and has no change on the procedural text.
[bookmark: _Toc58920664][bookmark: _Toc106167816]6.11.2	Network Assisted Positioning Procedure
Figure 6.11.2-1 shows a procedure that may be used by an LMF to support network assisted and network based positioning. The procedure may be based on an NRPPa protocol in TS 38.455 [15] between the LMF and NG-RAN.


Figure 6.11.2-1: Network Assisted Positioning Procedure
Proposal 3, it is proposed to introduce the location information of mobile TRP in TRP measurement result information.
Based on the above analysis, the following CRs are provided to support the above mobile TRP involved positioning. 
· DraftCR TS 38.305 [2]
· CR to TS 38.455 [3]
· CR to TS 38.473 [4]

Proposal 4, it is proposed RAN3 to agree the CRs in R3-232834 (draftCR TS 38.305) Introduction of Mobile TRP, R3-232835 (CR TS 38.455) Support for mobile TRP Location Information, R3-232979	(CR to TS 38.473) Support of mobile TRP Location Information.
2.2	Additional ULI
RAN3 had discussed additional ULI in last RAN3 meeting, 
Additional ULI:
RAN3 agrees that the IAB-DU’s donor-CU includes at least the NCGI of the cell serving IAB-MT as an additional ULI together with UE ULI over NGAP.
RAN3 to select between the following options for IAB-DU’s donor CU to obtain the IAB-MT’s serving cell ID in case IAB-MT and IAB-DU are connected to different IAB-donors
-           Option A, the cell ID of IAB-MT’s serving cell is passed from the IAB-MT’s donor-CU to IAB-DU’s donor CU.
-           Option B, the cell ID of IAB-MT’s serving cell is passed from IAB-DU to IAB-DU’s donor CU.
RAN3 to discuss whether to include the TAI and the time stamp of the location information of IAB-MT’s serving cell into the new IAB-MT User Location Information IE.

In case IAB-MT and IAB-DU are connected to different IAB-donors
there’re two options for IAB-DU’s donor CU to obtain the IAB-MT’s serving cell ID in case IAB-MT and IAB-DU are connected to different IAB-donors, after further analysis, we think option B is preferred, considering option B will not rely on the Xn connection, IAB-MT always knows it’s serving cell and TAC.
If option B is selected, RAN3 needs to discuss whether UE associated message or non-UE associated message is to be used, as it’s already agreed in AI 13.2 “Introduce a new IAB-MT User Location Information IE into the existing User Location Information NGAP IE”, thus, the UE associated message will be used.
Regarding whether the TAI and the time stamp of the IAB-MT’s ULI should be included, RAN3 agreed the “The IAB-DU’s TAC can have the same or a different value than the TAC of the mIAB-MT’s serving cell”, the TAI of the IAB-MT should be included in the additional ULI. 
According to the usage of IAB-MT’s ULI specified by SA2 in S2-2305631[5] below, CN will use the information to manage the UE location related functions (e.g. Mobility Restrictions), we think the time stamp is needed, as the CN needs to know when the CGI or TAI of the IAB-MT is changed and make a proper action.
[bookmark: _Toc131517012]5.35A.6	Providing cell ID/TAC of MBSR for services
Editor's note:	The description of how to provide the MBSR cell ID/TAC for certain services will be enhanced if needed based on RAN WG work progress.
The TAC and cell ID broadcasted by the MBSR cell(s) are configured as specified in TS 38.470 [165].
[bookmark: _Hlk131749673]When a UE is served by a MBSR cell, the IAB-donor-CU may provide 'Additional ULI', User Location Information, in N2 messages. The 'Additional ULI' is the ULI of the IAB-UE. The CN may consider the 'Additional ULI' when it manages the UE location related functions (e.g. Mobility Restrictions).
[bookmark: _GoBack]Proposal 5, IAB-DU’s donor-CU includes the NCGI, TAI and the time stamp of the cell serving IAB-MT as an additional ULI together with UE ULI over NGAP
Proposal 6, the ULI of IAB-MT’s serving cell is passed from IAB-DU to IAB-DU’s donor CU ID in case IAB-MT and IAB-DU are connected to different IAB-donors over F1AP message.
3	Conclusion
In this contribution, we discussed our understanding and potential RAN3 impacts on the mobile IAB-node is involved in the location of a UE, and we had the following observations and proposals: 
Observation 1, the RAN3 agreement on “LMF obtains an updated location and velocity information and location time stamp of the mobile TRP by performing either option 1 or option 2 during UE positioning” still holds.
Proposal 1, it is proposed to introduce a new TRP information type, i.e. mobile TRP location information in TRP information exchange procedure over NRPPa/F1AP.
Proposal 2, it is proposed to introduce GPSI as mobile TRP’s UE ID in TRP information exchange procedure over NRPPa/F1AP.
Proposal 3, it is proposed to introduce the location information of mobile TRP in TRP measurement result information.
Proposal 4, it is proposed RAN3 to agree the CRs in R3-232834 (draftCR TS 38.305) Introduction of Mobile TRP, R3-232835 (CR TS 38.455) Support for mobile TRP Location Information, R3-232979	(CR to TS 38.473) Support of mobile TRP Location Information.
Proposal 5, IAB-DU’s donor-CU includes the NCGI, TAI and the time stamp of the cell serving IAB-MT as an additional ULI together with UE ULI over NGAP
Proposal 6, the ULI of IAB-MT’s serving cell is passed from IAB-DU to IAB-DU’s donor CU ID in case IAB-MT and IAB-DU are connected to different IAB-donors over F1AP message.
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