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Introduction
This contribution discusses the remaining issues on UE positioning with mobile IAB. 

UE position with Mobile IAB 
TRP ID during IAB-DU migration
The TRP ID is used to identify a TRP uniquely within a gNB-CU. Per the discussion on IAB-DU migration, RAN3 agreed to use two logical IAB-DUs co-located in the same IAB-MT for IAB-DU migration. In other words, a mobile IAB has an IAB-DUa with NCGI/TRP ID related to source IAB-donor-CU setup F1 with source IAB-donor-CU, and an IAB-Dub with a different set of NCGI/TRP ID related to target IAB-donor-CU setup F1 with target IAB-donor-CU. From LMF perspective, it sees one TRP (hosted by IAB-DUa) related to source IAB-donor-CU, and another TRP (hosted by IAB-Dub) related to related to target IAB-donor-CU. The LMF also uses the TRP ID to identify an TRP within a gNB-CU. Since it is different TRP ID for TRP of IAB-DUa, and TRP of IAB-DUb, so there is no “change” of TRP. LMF just consider a new TRP from target IAB-donor-CU appear, and an existing TRP from source IAB-donor-CU disappear.  This is also similar to normal TRP, i.e. a new TRP appears after a new cell is added, or an existing TRP disappears after gNB-CU deactivate an existing cell is removed. 
There is no impact to RAN3 regarding the TRP add/removal during an IAB-DU migration. 
It is not in RAN3 scope on when LMF initiate a TRP Information Exchange procedure. In current non-IAB system, LMF can initiate the TRP Information Exchange procedure when LMF determines that certain TRP configuration information is desired (e.g., as part of a periodic update or as triggered by OAM). Whenever a new cell is added or an existing cell is removed, the OAM is informed, so OAM can trigger the LMF to retrieve the updated TRP information. 
This can still be the same as mobile IAB. To perform IAB-DU migration, the IAB-DUb need to connect with the OAM for configuration management, performance management, etc. So when OAM know there is a change on TRP of a gNB (e.g. IAB-DUb connect with target IAB-donor-CU), OAM can inform LMF then LMF can initiate the TRP Information Exchange procedure to retrieve the TRP information (e.g. TRP ID, NCGI, location of the TRP, etc). 
When LMF initiate a TRP Information Exchange procedure, the LMF may not need to know the TRP ID and just initiate the procedure to retrieve all TRP information, as defined in TS38.455:
If the TRP List IE is not included in the TRP INFORMATION REQUEST message, the NG-RAN node should include the requested information for all TRPs hosted by the NG-RAN node in the TRP INFORMATION RESPONSE message.

This is similar for F1AP that gNB-CU may not need to know the TRP ID, and just initiate the TRP Information Exchange procedure to retrieve all TRP information. 
If the TRP List IE is not included in the TRP INFORMATION REQUEST message, the gNB-DU should include the requested information for all TRPs hosted by the gNB-DU in the TRP INFORMATION RESPONSE message.

Observation 1-1: There is no impact to RAN3 regarding the TRP add/removal during an IAB-DU migration. 
Observation 1-2: LMF can initiate the TRP Information Exchange procedure to retrieve all TRP information of a gNB, without knowing a TRP ID of a gNB. 
Proposal 1-1: it is not in RAN3 scope on how LMF is triggered to initiate the TRP Information Exchange procedure. 
Proposal 1-2: current trigger mechanism (e.g. as part of a periodic update or as triggered by OAM) is enough for mobile IAB. No enhancement is needed in RAN3. 
The NRPPa and F1AP need to be enhanced to support the UE position with MBSR. However, the related specs (TS38.305 and TS38.455) are not listed in the WID. It is suggested rapporteur submit a WID update in next RAN plenary meeting to include TS38.305 and TS38.455.

Additional ULI 
Last RAN3 meeting agreed: 
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 the 1st issue of how the IAB-DU’s donor-CU know the “additional ULI”, let’s assume following scenario:
· IAB-DU’s donor is donor1
· IAB-MT is handover from donor2 (TAI#2, cell#2) to donor3 cell#3 (TAI#3, cell#3)
· Donor1 have Xn with donor2, and Xn with donor3

Donor1-CU need to know the IAB-MT’s ULI (TAI#3 and cell#3). 
· In Option a, during the HO of the IAB-MT, target donor (i.e. donor3) may select a different target cell for the IAB-MT, rather the cell selected by source donor (and indicated as the target Cell ID in the Xn HANDOVER REQUEST message). 
· In case IAB-MT’s source donor (i.e. donor2) to inform IAB-DU’s donor (i.e. donor1), the target cell ID need to be added in the Xn HANDOVER REQUEST ACKNOWLEDGE message. During the HO execution, the IAB-MT may fail to connect with targe cell and re-establish RRC in a different cell of target donor. This requires additional change/signaling to inform donor1 for the cell ID of the actual donor3’s cell that IAB-MT connect with.
· In case IAB-MT’s target donor (i.e. donor3) to inform IAB-DU’s donor (i.e. donor1), donor3 may provide this information after IAB-MT successfully connect with target cell. 
· In Option b, after the IAB-MT successfully connect with target cell, the IAB-MT decode SIB1 and know TAI/NCGI of serving cell ID. The IAB-MT informs the co-located IAB-DU, which then inform IAB-DU’s donor. This option only requires changes to F1AP, and is simpler. 
Based on above analysis, we prefer Option B. 
Proposal 2-1: RAN3 adopt Option B on how IAB-DU’s donor CU to obtain the IAB-MT’s serving cell ID
TAI includes PLMN ID and TAC. RAN3 agreed
The IAB-DU’s TAC can have the same or a different value than the TAC of the mIAB-MT’s serving cell.
So it is necessary that the Additional ULI includes the TAC. The IAB-MT may be shared to support multiple PLMN IDs. The IAB-MT’s serving PLMN ID may be different to the UE’s serving PLMN ID. So the additional ULI also need to include the PLMN ID. In other words, the additional ULI includes TAI. 
Regarding the timestamp, when IAB-DU’s donor send the ULI for a UE, the ULI IE includes the Age of Location IE indicating the UTC time when the location information was generated. CN only need to know the UE’s location when the UE’s ULI is generated. It is enough as long as it is a valid IAB-MT’s ULI when sending the UE’s ULI. It is unclear why the CN need to know when the IAB-MT’s ULI is generated. For example, in case the UE’s ULI is generated at 10:30, what is expected AMF behavior if the additional ULI includes IAB-MT’s TAC+NCGI with timestamp 10:00 in one case, and same TAC+NCGI with timestamp 10:05 in another case? Unless a benefit is clarified, there is no need to include the timestamp in the additional ULI.

Proposal 2-2: The additional ULI includes the TAI, and no need to include the timestamp.


Conclusions
For UE positioning with mobile IAB, our proposals are:
Observation 1-1: There is no impact to RAN3 regarding the TRP add/removal during an IAB-DU migration. 
Observation 1-2: LMF can initiate the TRP Information Exchange procedure to retrieve all TRP information of a gNB, without knowing a TRP ID of a gNB. 
Proposal 1-1: it is not in RAN3 scope on how LMF is triggered to initiate the TRP Information Exchange procedure. 
Proposal 1-2: current trigger mechanism (e.g. as part of a periodic update or as triggered by OAM) is enough for mobile IAB. No enhancement is needed in RAN3. 

Proposal 2-1: RAN3 adopt Option B on how IAB-DU’s donor CU to obtain the IAB-MT’s serving cell ID
Proposal 2-2: The additional ULI includes the TAI, and no need to include the timestamp.
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