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Abstract of the contribution: Conclusion proposed for Efficient mobility and service continuity when served by mobile base station relay.
Background

The Key issue is about when the UE is moving together with the MBSR. Two scenarios are detailed in the key issue description.

1) UE is in CM-Idle state and moves together with the MBSR.

2) UE is in CM-Connected and moves together with the MBSR 
When several UEs and the MBSR moves together, it looks tempting to optimize the handling of the UE. The optimization would be either to reduce UE to network signalling or RAN to CN signalling. However, there a few aspects that makes such optimization difficult e.g.:

· UE mobility within the Registered Area (RA) while the UE is in CM-Idle is not tracked. However, the current location could be updated when the UE performs SR or periodic registration.

· The different UEs may belong to different slices, and the handling of them should be separated (slice separation)

· The different UE may be configured with different Tracking Area List and have different Register Area (RA).
This document discusses a few aspects that in our view are important in order to decide and conclude on key issue #3. The document will look at when the UE is either in CM-Idle or CM-Connected/RRC-Connected and make proposals on conclusions.

Solution #4, #5 and #17 assume that the MBSR has one or a few TAC that it will broadcast. Solution #13 which uses the concept of a central CU provides the same TAC as long as the central CU is the same to be broadcasted by the MBSR. The benefit is that the UE does not need to perform Registration due to mobility, but the UE still needs to perform periodic registration. The negative aspect is that N2 connection between the CU and AMF-UE may be lost without the system realizes this. Therefore, new concepts of context forwarding and binding (UE and MBSR context) in RAN and AMF is introduced. Slicing and slice separation would make these kinds of bindings difficult or even impossible. 
UE in CM-Idle state camping on a MBSR.
Two main options have been proposed. Either the MBSR broadcast the same TAC as the cell the MBSR is connected to (Sol#12 and Sol#16), or the MBSR broadcast a different TAC than the cell it is connected to. The MBSR TAC could be static (sol#17) or updated with a limited set of TACs (Sol#4 and #5).
Key characteristics for the two options are the following:

If the TAC follows the movement of the MBSR i.e. the MBSR broadcast the same TAC as the cell that the MBSR is connected to, then each UE will perform registration due to mobility matching each UE’s Registration Area (RA). The new donor-gNB CU will detect if an N2 to the old AMF-UE can be set-up or a new AMF needs to be selected. The 5G-GUTI is updated after a registration due to mobility (as specified in TS 33.501) and the UE’s RA will be reconfigured.
Observation 1: If the MBSR broadcasts the TAC of the cell the MBSR is connected to, then the TAC may change when the MBSR perform HO to new donor-IAB gNB. The UE in CM-Idle can follow legacy procedure when detecting a TAC which is not in the TA list.

If the TAC does not follow the movement of the MBSR, then the UE will not trigger registration due to mobility. Furthermore, solution #4 and #5 propose that the TAI list only consist of the TAI of the MBSR and a new concept of a LinkID which is an IE that points to the AMF holding the UE context. When the MBSR moves to a new donor-gNB all the LinkIDs associated with the MBSR is moved to the new donor-gNB as part of the MBSR Context. The new RAN check if it can create a N2 to all the AMF(s) in the LinkID list. If that is not possible the new RAN node will select a new AMF for the LinkIDs/UEs that needs a new AMF. The UE which UE context has been moved to a new AMF is not informed about this, meaning that the UE still has a 5G-GUTI/5G-S-TMSI assigned by the old AMF. 
If the new AMF pages the UE it  will use the 5G-GUTI assigned to the UE, but that has been assigned by the old AMF. The old 5G-GUTI points to the old AMF. Which ID should the new AMF page the UE with? Old 5G-GUTI? Or SUPI? Or SUCI? The UE will respond to the page with the corresponding ID.

Observation 2: Not updating the UE when the serving AMF has changed would create a mismatch the AMF ID in the UE and the actual AMF holding the UE context. This mismatch would impact paging and Service request procedures.

MO-data SR requires RAN to remap the 5G-S-TMSI used by the UE and redirect the SR to the new AMF using the LinkID. AMF also needs to look up what UE this UE_ID corresponds to! At this point the UE will need to be reconfigured (UCU). 
If the UE leaves the MBSR (camps on another cell), the UE will perform Registration due to mobility as the UE’s RA was only consisting of the MBSR TAC.

Observation 3: If the TAC is static and when the UE camping on the MBSR does not get paged or perform any MO event, then the UE would not have to perform any signalling with the network. This leads to when the AMF serving the UE is change there will be a mismatch between the AMF ID the UE has stored and the actual AMF ID serving the UE.
Observation 4: If the UE performs periodic registration and a new AMF serves the UE, then UCU needs to be triggered to update the UE with new 5G-GUTI and possible other parameters.

Observation 5: For some UEs there could be some benefit for a UE camping on a MBSR with static TAC+LinkID as described in Solution #4 and #5. However, for other UE there may not be any benefit or even more UE to network signalling if the UE enters or leaves the bus(es) that has a traffic route within the original RA of the UE (before the UE entered the bus(es)).
Solution#17 is also based on that the MBSR receives a dedicated TAI from OAM and Registered Area (the TAI list) only consist of the TAI of the MBSR. The IAB-donor initiate gNB Configuration Update towards the 5GC and adds the TAI to the supported TA list of the donor gNB. All AMFs involved updates their profiles in NRF (add MBSR TAI). For static IAB-DU this may work. But for MBSR that may enter/leave a donor-IAB gNB and that the service time may trigger updates to all these nodes does make the solution inefficient and would not scale if the number of MBSR grows. This solution also proposes to perform a Network triggered UCU in case the 5G-GUTI needs to be re-allocated (new AMF for the UE).
If the UE leaves the MBSR (camps on another cell), the UE will perform Registration due to mobility as the UE’s RA was only consisting of the MBSR TAC

Observation6: To trigger paging a UE to perform UCU when the AMF is changed would basically consume some amount of UE to Network signalling as a Registration due to mobility + extra use of paging resources.

Observation 7: The mobility of the MBSR and the service time (on/off) of the MBSR will trigger significant updates to the gNB, AMF and NRF.

Proposal 1: The MBSR should broadcast the TAC of the donor-IAB gNB

UE in RRC-Connected/CM-Connected state and access via a MBSR.

The HO is initiated by measurement report from the MBSR to the donor-IAB gNB, and not the UEs connected to the MBSR as they all have good connectivity with the MBSR (IAB-DU).
Solution#12, describes Xn or N2 based HO for the IAB-MT (MBSR), which is triggered by normal measurement report by the MBSR. Once the MBSR path and its context has been switched to the new IAB-donor gNB, then the UEs in RRC-connected state (via the MBSR) will be moved to the new CU. This includes UE context, N3 path swich and if needed selection of new AMF. 
The UE service will be interrupted during the HO and RAN should design the procedure in such way that this service interruption time is minimized, and that no user data is lost. One possible method could be to keep the CU for some time (long or short) even after the MBSR has handed over to a new gNB using the feature of “partial migrated IAB-DU). Solution #13 describes this as using a m-CU, this option is within rel-17 functionality.
Observation 8: MBSR mobility and the handling of UE in RRC-Connected state with the MBSR is within RAN domain to specify.

Observation 9: The UE service will be interrupted during the HO of the MBSR. RAN should design the procedure in such way that this service interruption time is minimized, and that no user data is lost. 
Observation 10: A possible method to minimize the service interruption could be to keep the CU for some time (long or short) even after the MBSR has handed over to a new gNB using the feature of “partial migrated IAB-DU) as specified in rel-17.
Proposal 2: RAN shall design the MBSR HO in such way that the UE service interruption is minimized.
Proposal

The following observations and propsals is suggested as basis for concluding KI#3

UE in CM-Idle state

Observation 1: If the MBSR broadcasts the TAC of the cell the MBSR is connected to, then the TAC may change when the MBSR perform HO to new donor-IAB gNB. The UE in CM-Idle can follow legacy procedure when detecting a TAC which is not in the TA list.

Observation 2: Not updating the UE when the serving AMF has changed would create a mismatch the AMF ID in the UE and the actual AMF holding the UE context. This mismatch would impact paging and Service request procedures.

Observation 3: If the TAC is static and when the UE camping on the MBSR does not get paged or perform any MO event, then the UE would not have to perform any signalling with the network. This leads to when the AMF serving the UE is change there will be a mismatch between the AMF ID the UE has stored and the actual AMF ID serving the UE.

Observation 4: If the UE performs periodic registration and a new AMF serves the UE, then UCU needs to be triggered to update the UE with new 5G-GUTI and possible other parameters.

Observation 5: For some UEs there could be some benefit for a UE camping on a MBSR with static TAC+LinkID as described in Solution #4 and #5. However, for other UE there may not be any benefit or even more UE to network signalling if the UE enters or leaves the bus(es) that has a traffic route within the original RA of the UE (before the UE entered the bus(es)).

Observation6: To trigger paging a UE to perform UCU when the AMF is changed would basically consume some amount of UE to Network signalling as a Registration due to mobility + extra use of paging resources.

Observation 7: The mobility of the MBSR and the service time (on/off) of the MBSR will trigger significant updates to the gNB, AMF and NRF.

Proposal 1: The MBSR should broadcast the TAC of the donor-IAB gNB

UE in RRC-Connected/CM-Connected state

Observation 8: MBSR mobility and the handling of UE in RRC-Connected state with the MBSR is within RAN domain to specify.

Observation 9: The UE service will be interrupted during the HO of the MBSR. RAN should design the procedure in such way that this service interruption time is minimized, and that no user data is lost. 
Observation 10: A possible method to minimize the service interruption could be to keep the CU for some time (long or short) even after the MBSR has handed over to a new gNB using the feature of “partial migrated IAB-DU) as specified in rel-17.
Proposal 2: RAN shall design the MBSR HO in such way that the UE service interruption is minimized.

* * * Start of change * * * 

8.3
Conclusions for KI#3


The Normative work will be based on the following conclusions:
· The MBSR broadcasts the TAC of the donor-IAB gNB, which may change when the MBSR perform HO to new donor-IAB gNB. The UE in CM-Idle shall follow legacy procedure when detecting a TAC which is not in the TA list.
· For UEs in RRC-Connected/CM-Connected state via an MBSR, the UEs service will be disrupted when the MBSR performs HO to a new cell. This disruption shall be minimized. How this is minimized is within RAN responsibility. 

· Each UE connected via the MBSR may have different serving AMFs e.g., due to slicing and individual PDU sessions/QoS service flows configured. UE context handling and path switching would be handled per each individual UE.
* * * End of change * * * 
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