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Introduction
SA2 sent an LS to RAN3 in S2-2207070 during the RAN3#117-bis-e seeking clarification of several issues related to the SA2 work on VMR. After RAN3 replied in R3-226048, SA2 has sent a further LS in R3-230032 asking for additional clarifications for some of the issues. Finally, RAN3 replied to some of the questions in an LS in R3-231011.
In this paper we discuss the remaining issues from the LS, namely the inclusion of TAI and time stamp information in the new IAB-MT User Location Information IE. 
The RAN3#119-bis-e meeting notes capture the following agreements and a TBC: 

	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.
To be continued:
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.



Discussion
We discuss the following:
· The “mIAB” indication in NGAP signalling.
· Additional ULI.
· MBSR positioning
The “mIAB” indication in NGAP signalling
RAN3#119 meeting notes capture the following TBC:
To be continued: NGAP Initial UE message to include an optional “mobile IAB-node indication”. 
The intention is to allow the IAB-donor to select an AMF that supports mIAB-nodes. RAN2 has already agreed that it is up to RAN3 or SA2 to decide whether to support such an enhancement. Meanwhile, SA2 has agreed to support mIAB indication in the NGAP INITIAL UE MESSAGE, and this is reflected in the TS 23.501 v18.0.0, section 5.35A.1, as shown below: 
------------------------------------Start of excerpt from TS 23.501------------------------------------
For a MBSR node, it provides a mobile IAB-indication to the IAB-donor-CU when the RRC connection is established as defined in TS 38.331 [28]. When the mobile IAB-indication is received, the IAB-donor-CU selects an AMF that supports IAB-node with mobility and includes the mobile IAB-indication in the N2 INITIAL UE MESSAGE as defined in TS 38.413 [34] so that the AMF can perform mobile IAB authorization as described in clause 5.35A.4.
------------------------------------End of excerpt from TS 23.501------------------------------------
Meanwhile, RAN3#119-bis-e notes state the following:
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.
With respect to the NGAP-based “mIAB” indication, some companies argued during RAN3#119-bis-e that the above text from TS 23.501 is a mere assumption and that the discussion in SA2 is not concluded. This is not correct - SA2 concluded on the issue and RAN3 needs to specify the corresponding NGAP indication. 
Proposal 1: Include an optional mIAB-node indication in the NGAP INITIAL UE MESSAGE. 

Additional ULI
With respect to additional ULI, the RAN3#119-bis-e meeting notes state the following:
Introduce a new IAB-MT User Location Information IE into the existing User Location Information NGAP IE.
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.
To be continued:
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.
With respect to how the mIAB-DU’s CU acquires the mIAB-MT’s serving cell ID, we prefer Option B, because Option B is independent of the existence of an Xn connection between the mIAB-MT’s CU and the mIAB-DU’s CU.
Proposal 2: The mIAB-DU’s donor CU obtains the mIAB-MT’s serving cell ID from the mIAB-DU.
With respect to the FFS, and, considering the RAN3#119-bis-e agreement that “The IAB-DU’s TAC can have the same or a different value than the TAC of the mIAB-MT’s serving cell.”, we conclude that the TAI of the mIAB-MT’s serving cell needs to be included in the new mIAB-MT User Location Information IE.
Furthermore, considering that the UE’s ULI and the mIAB-MT’s ULI may be obtained at different times, we think that the mIAB-MT’s ULI should also include the corresponding timestamp.
Proposal 3: Include the TAI and the timestamp of the location information of mIAB-MT’s serving cell into the new NGAP IAB-MT User Location Information IE.

MBSR positioning
The SA2 LS in R3-230032 also states:
	For point#6 (regarding KI#5), based on the SA2 study, NRPPa triggered procedure for the LMF to obtain MBSR location information i.e., location and velocity at a specific scheduled time could be a good alternative to the GMLC based MT-LR solution. Additionally, SA2 would also like to allow the LMF to obtain the UE ID of the MBSR via NRPPa from the donor gNB. SA2 would like to ask RAN3 to consider supporting such solution within Rel-18 timeframe. 


During the SA2 January meeting, a preliminary CR for TS 23.273 in S2-2301478 was agreed that implements two agreed options for LMF to obtain MBSR location information. The figure below shows the information flow from the accepted CR to TS 23.273.


Figure 1: 5GC-MT-LR procedure involving Mobile Base Station Relay from the agreed CR for TS 23.273 in S2-2301478
During RAN3#119-bis-e, it was agreed to support a new TRP type for Mobile TRP in both NRPPa and F1AP. It was also agreed that the mIAB-MT’s UE ID can be included in the TRP INFORMATION RESPONSE message.

After the LMF learns about the (mobile) TRP capabilities and the mIAB-MT’s UE ID, the position of the MBSR needs to be determined. The following WA was made at the RAN3#119-bis-e meeting:
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.
We think that it is essential to ensure that that the location information obtained is accurate due to the mobile nature of the TRP, so this information should include the timestamp for the location of mobile TRP. It also needs to be considered which NRPPa/F1AP messages can be used for MBSR positioning. SA2 has agreed two options:
Option 1) Obtaining the location of the MBSR, velocity and the timestamp for obtaining them, via NRPPa/F1AP TRP Information Exchange procedure (described in step 5-7 of the SA2 CR).
In this option, the LMF triggers the NRPPa TRP INFORMATION REQUEST message to get the mIAB’s geo-coordinates, velocity, and the time for obtaining them. This request for MBSR updated location can be done by adding a new 'mobile TRP location info' codepoint in the TRP Information Type Item IE in the F1AP and NRPPA TRP INFORMATION REQUEST messages. 
The MBSR location information contains the location (geo-coordinates), velocity and location time stamp. The geo-coordinates are already a part of the NRPPa and F1AP TRP Information Exchange signalling. However, they are designed for static TRP. Furthermore, the NRPPa and the equivalent F1AP procedures need to be enhanced to provide additional information about the velocity and location time stamp during step 7 of the call flow shown in Figure 1. 
We note that the location information, velocity information and location time stamps are all present in the CommonIEsProvideLocationInformation message defined in the LPP specification TS 37.355 – which can be re-used to report the mobile TRP location information to the LMF, since the MBSR is considered as a UE from the LMF perspective. 
------------------------------------Start of excerpt from TS 37.355------------------------------------

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
	]],
[…]

-- ASN1STOP

	Conditional presence
	Explanation

	Segmentation
	This field is optionally present, need OP, if lpp-message-segmentation-req has been received from the location server with bit 1 (targetToServer) set to value 1. The field shall be omitted if lpp‑message‑segmentation-req has not been received in this location session, or has been received with bit 1 (targetToServer) set to value 0.



	VelocityEstimate
This field provides a velocity estimate using one of the velocity shapes defined in TS 23.032 [15]. Coding of the values of the various fields internal to each velocity shape follow the rules in TS 23.032 [15].

	LocationTimestamp
This field provides the UTC time when the location estimate is valid and should take the form of YYMMDDhhmmssZ.



------------------------------------End of excerpt from TS 37.355------------------------------------

The location time stamp can follow the NGAP encoding:

------------------------------------Start of excerpt from TS 38.413------------------------------------
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This IE contains UTC time information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Time Stamp
	M
	
	OCTET STRING (SIZE(4))
	Encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [25].



------------------------------------End of excerpt from TS 38.413------------------------------------
Observation: To support Option 1 for MBSR positioning, additional information about the location, velocity, and time stamp (UTC format) of the MBSR must be provided in the F1AP and NRPPa TRP INFORMATION RESPONSE messages. This information is already part of the LPP TS 37.355 and can be exported to F1AP/NRPPa as OCTET STRINGs.
Proposal 4: Add a new TRP Location Information IE in TRP INFORMATION RESPONSE messages in TS 38.455 and TS 38.473, containing the location information (location, velocity and time stamp) for one mobile TRP (e.g., a TRP hosted by an mIAB-MT).
We provide a CR for TS 38.455 in R3-232835, and a draftCR for TS 38.305 in R3-232834 that implement the agreements from the previous meeting. 
Proposal 5: Agree a draftCR for TS 38.305 in R3-232834, and a CR for TS 38.455 in R3-232835.

Conclusion
This paper presents our view on SA2 questions about VMR. The following is observed and proposed:
The “mIAB” indication in NGAP signalling
Proposal 1: Include an optional mIAB-node indication in the NGAP INITIAL UE MESSAGE. 
Additional ULI
Proposal 2: The mIAB-DU’s donor CU obtains the mIAB-MT’s serving cell ID from the mIAB-DU.
Proposal 3: Include the TAI and the timestamp of the location information of mIAB-MT’s serving cell into the new NGAP IAB-MT User Location Information IE.

MBSR positioning
Observation: To support Option 1 for MBSR positioning, additional information about the location, velocity, and time stamp (UTC format) of the MBSR must be provided in the F1AP and NRPPa TRP INFORMATION RESPONSE messages. This information is already part of the LPP TS 37.355 and can be exported to F1AP/NRPPa as OCTET STRINGs.
Proposal 4: Add a new TRP Location Information IE in TRP INFORMATION RESPONSE messages in TS 38.455 and TS 38.473, containing the location information (location, velocity and time stamp) for one mobile TRP (e.g., a TRP hosted by an mIAB-MT).
Proposal 5: Agree a draftCR for TS 38.305 in R3-232834, and a CR for TS 38.455 in R3-232835.
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