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Abstract of the contribution: Conclusions of proposed solutions for Efficient mobility for UEs connecting to/disconnecting from mobile base station relay.
Background
The Key issue 2 is about UE connecting or disconnecting from a MBSR. Two scenarios are detailed in the key issue description.

1) Individual UE that moves either into or away from MBSR coverage. Depending on RRC state the UE will need to either to perform HO or perform cell re-selection.

2) The MBSR will no longer be allowed to act as a MBSR. The MBSR either moves into an area where it is not allowed to act as a MBSR (out-of-service area) or the MBSR is out-of-service time.
Individual UE mobility scenario 
In case where an induvial UE has mobility either the UE moves into or away from an MBSR coverage area, the legacy functionality e.g. Connected mode RRM measurement reporting trigging handover or Idle mode measurement triggering cell (re-)selections can be reused. As this scenario relates to individual UE, no new functionality is needed to handle a group of UEs.

If the network would like to influence e.g. cell re-selection then there are existing functionality on configuring cell priority and Qoffset that could be reused. Whether or not to use cell priority or Qoffset parameters is out-of-scope for SA2. 

Proposal 1: No normative work is needed to handle individual UE mobility with regards to MBSR.

MBSR out-of-service scenario

When a MBSR goes out-of-service it may impact several UEs at the same time which may benefit of some network optimizations.

UE in RRC-Idle state
A UE in RRC-Idle has no UE context in RAN. Meaning that RAN has no knowledge where the UE currently is. The UE performs cell re-selection to find the best and most suitable cell to camp on. In case that cell suddenly disappears i.e. the MBSR goes out of service, then that would trigger to UE to find a new cell to camp on. If there is a group of UEs camping on that MBSR, then all of them needs to find a new suitable cell. This would not trigger any UE to network signalling and therefore no network optimization is needed. 

Proposal 2: No normative work is needed to handle UEs in RRC-Idle state when the MBSR goes out of service.

UE in RRC-Inactive state
A UE in RRC-Inactive has UE context in RAN, however the UE context would be stored in the CU i.e. the Donor IAB-gNB. The UE would have the RNA configuration, so RAN knows that the UE would be somewhere within the RNA. The UE performs cell re-selection to find the best and most suitable cell to camp on. In case that cell suddenly disappears i.e. the MBSR goes out of service, then that would trigger to UE to find a new cell to camp on. If there is a group of UEs camping on that MBSR, then all of them needs to find a new suitable cell. This would not trigger any UE to network signalling and therefore no network optimization is needed. 

Proposal 3: No normative work is needed to handle UEs in RRC-Inactive state when the MBSR goes out of service.

UE in RRC-Connected state
In this case there can be a group of UEs connected to the MBSR and if the MBSR goes out-of-service then these UE would need to find a new cell to resume the connection in. Solution 11 propose that it would be possible for the network to know when (at what time) a MBSR will go out-of-service. Solution 11 suggests that this time is stored together with the subscription information and this information can be passed on to the RAN. There can be a logistical difficulty to make sure that the subscription information is always up to date as this might change over time. An AF responsible for the MBSR may use an exposure API to set/update the service time in the subscription information. Solution 11 furthermore suggest that when the time approaches the RAN node will trigger conditional HO procedure as specified in TS 38.331 with a new trigger event being a specific time. When this time event is fulfilled, the UEs will perform Random access towards the gNB that the UE was configured with in the RRC reconfiguration.

Observation 1: If there are several UEs configured with the same time event then all UEs will perform Random access at the same time. It may be desired to spread these events out in time to minimize congestion in the RACH.

An alternative to use the conditional HO procedure with the new time event functionality, the RAN could trigger Inter-gNB-DU HO (e.g. to the gNB-DU serving the MBSR) of each UE as the out-of-service time approaches. RAN moves the UEs in a planned manner to a new cell, and make sure that all is moved before the MBSR goes out of service.

Observation 2: As long as the gNB-CU knows when the MBSR will go out-of-service, the gNB-CU can plan an HO to a new gNB-DU. The gNB-CU could execute either a full HO procedure directly or a Conditional HO with a new time event trigger for the final step in the HO procedure.

Proposal 4: To support legacy UE we should not specify a new time trigger event for conditional HO.

Proposal 5: In this release, it is proposed to not specifically handle a planned out-of-service event. If future statistics indicate that this is a problem, then it can be addressed in a future release.
In case the MBSR goes out-of-service unplanned, the UE will experience this as Radio-link-failure of the serving cell.

Proposal 6: If the MBSR goes out-of-service, the UE shall follow the specified Radio-link failure behaviour.

Proposal

To caputure the conclusions based on the following proposals:.

Proposal 1: No normative work is needed to handle individual UE mobility with regards to MBSR.

Proposal 2: No normative work is needed to handle UEs in RRC-Idle state when the MBSR goes out of service.

Proposal 3: No normative work is needed to handle UEs in RRC-Inactive state when the MBSR goes out of service.

Observation 1: If there are several UEs configured with the same time event then all UEs will perform Random access at the same time. It may be desired to spreed this event out in time to minimize congestion in the RACH.

Observation 2: As long as the gNB-CU knows when the MBSR will go out-of-service, the gNB-CU can plan an HO to a new gNB-DU. The gNB-CU could execute either a full HO procedure directly or a Conditional HO with a new time event trigger for the final step in the HO procedure.

Proposal 4: To support legacy UE we should not specify a new time trigger event for conditional HO.

Proposal 5: In this release, it is proposed to not specifically handle a planned out-of-service event. If future statistics indicate that this is a problem, then it can be addressed in a future release

Proposal 6: If the MBSR goes out-of-service, the UE shall follow the specified Radio-link failure behaviour.

* * * Start of change * * * 

8.2
Conclusions for KI#2


The Normative work will be based on the following conclusions:
- 
No normative work is needed to handle individual UE mobility with regards to MBSR. The legacy procedure of Inter-gNB-DU Mobility as defined in the TS 38.401 [6] or the legacy handover procedure using the Xn/N2 reference points as defined in the TS 23.502 [5] is used.
-
No normative work is needed to support UEs in RRC-Idle or RRC-Inactive state when a MBSR goes out-of-service. The legacy procedure for cell (re-)selection as specified in TS 38.304 [21] for RRC-Idle and RRC-Inactive is used.
-
No normative work is needed to support UEs in RRC-Connected state when a MBSR goes out-of-service. If the MBSR goes out-of-service due to e.g. MBSR moves to an area where the MBSR is not allowed to provide the relay service, the legacy procedure for IAB node Release as specified in TS 38.401 [6] is used.
Editor's note: The above conclusions may be subject to feedback of RAN WGs and will be revisited as per the feedback if needed.
* * * End of change * * * 
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