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1 Introduction
In last R2 meeting, RAN2 has made no agreements on connected mode mobility of mIAB node and its served UEs. 
In this contribution, we further discuss on the following aspects. 
· Group mobility handling

· Adoption of RACHless HO
2 Discussion
2.1 group mobility solution 

There is no agreement made in the last R2 meeting. But majority view was to consider the delayedRRCReconfiguration method, and legacy CHO as the solution. But for the final decision, we still give the pros and cons for all the candidate solutions. 
The purpose of this enhancement for access UE in connected mode served by the mIAB cell is to reduce the signaling surges when legacy handover procedure is used upon full migration of the mIAB node. For this purpose, there were proposals on the possible solutions for handling this access UEs’ group mobility. We can analyze the pros and cons and would like to determine the best one for the scenario concerned. 

Before the comparison, there should be principles to be assumed for the analysis. 

Observation 1. In any case, turning-on the target cell should precede the access UE’s handover trial to avoid handover failure.

Observation 2. Any type of handover command needs to be given to the access UE via the source cell.

Based on this, following is analysis on each mIAB node’s mobility solutions.

Sol1: using Delayed RRCReconfiguration 

Description: mIAB’s DU withholds the RRCReconfiguration which is access UE’s handover command until condition is met. Here the condition could be that at least target parent cell is turned on, or some equivalent network operation which mIAB is able to be aware such as F1 migration completion or mIAB’s handover completion to target donor node. Upon condition fulfilled, mIAB DU starts to transmit this withheld RRCReconfiguration to the access UEs via source cell (i.e., mIAB’s logical DU cell associated with source donor), and access UE will execute the handover to the target cell (i.e., mIAB’s logical DU cell associated with target donor). Original delayed RRCReconfig was introduced in R17 for the R3 purpose. We don’t see much difference between the original and this. The proposed one here is almost same as that, except that DU sends the withheld RRCReconfig to its access UEs. However the same F1AP message is used, and MT is also regarded as UE in CU/DU perspective, so there is no spec changed is expected.

Pros: 

- No restriction with the source donor connection. DU can store this handover command message and provide this regardless of mIAB’s connection with the source donor node. (note that to have target cell turned on, mIAB needs to connect to the target donor and disconnect with the source donor due to the legacy RRC based handover, which mIAB MT applies). 

- The exact time of handover execution is guaranteed. 

- In other aspect, the time to transmit HO command to each access UE is up to the DU’s implementation, so it can reduce DL signaling surge by spreading the HO command transmission time out in the scheduler level. 

- Legacy UE has no problem to support.

Cons: 

-
Even transmission time of HO command can be spread out, but still there is HO command.
Sol2: using enhanced conditional handover

Description: target cell configuration is given to the UE a priori. The indication via broadcast / PDCCH common DCI would be a new condition to trigger CHO for all the access UEs configured with this new CHO. After mIAB finishes F1 migration to the target donor, the CHO trigger can be indicated via source cell. 

Pros: 

-
Less signaling. Single signal to execute the all the UE’s HO. 

- The exact time of handover execution is guaranteed. 

Cons: 

- New feature. R2/3 spec are impacted. Legacy UE cannot support this. 

- Assuming first target cell’s turned-on and next source cell’s off, there is no difference with legacy CHO.

Sol3: using legacy conditional handover

Description: target cell configuration is given a priori. Serving cell link quality and target cell link quality are considered at the same time. With target cell already turned on, the serving cell’s turned-off can trigger the execution of CHO. 

Pros: 

- No spec impact. Legacy UE can apply.

- No need of HO cmd signaling 

- The exact time of handover execution is guaranteed. 

Cons: 

- There could be more HO interruption time than Sol1/2. However, fine tuning of TTT for CHO condition evaluation can neutralize this interruption time to marginal.

- There could be legacy UE (R15) which cannot support CHO.

We can have the following observations. Enhanced CHO using explicit trigger indication has similar performance but has significant spec impact compared to the legacy CHO, and the most difficult to solve the compatibility issue. Legacy CHO has less compatibility issue but has no DL signaling surge. DelayedRRCReconfig method is the best for the compatibility issue but still there is HO command signaling with less surge than legacy normal handover.

Proposal 1. RAN2 conclude that delayedRRCReconfig and legacy CHO can be considered for the mIAB’s mobility solution for full migration.

Even current proposed form of new CHO using the explicit indication for the trigger seems not to have so strong motivation, but there would be other demand / requirement for other aspects after further R3’s picture of full migration revealed. So we can keep CHO on the table and further discuss for the enhancement from other aspects based on the raised issue/requirement.

Proposal 2. RAN2 to keep the enhancement of CHO as a candidate solution for UE’s handover upon mIAB’s full migration and further discuss based on the raised issue/requirement.
2.2 Introduction of RACHless handover. 

There was RACH less handover introduced in LTE. Regarding the purpose of legacy random access upon handover, a UE can get the information of UL grant and TA value via trying to random access to the target cell. In addition, NW can identify that a UE is trying to connect to him. Without RACH, UE needs to the above information from the network. From this motivation, LTE RACH less handover mainly provide the UL grant information and TA value to the UE in advance. There is no way to identify the exact time that UE is trying to access the target cell, the one shot UL grant can be replaced with the continuous UL grant which is the UL resource with semi persistently reserved in time. And TA value can be indicated with one of already known reference value such as PTAG or STAG related TA values. 
In mIAB case, group handover upon execution of the full migration is the augmented motivation compared to the LTE handover. Moreover, there would be no movement of UEs since UEs are mostly fixed in the transportation in which mIAB cell is setup, and transition from source cell to the target cell would be very fast within one time instance. Therefore, keeping the TA values in the source cell for each UE, and reusing them for the target cell access can be easily pursued. 

In summary, introduction of RACHless handover for group handover in mIAB node’s full migration would be based on this aspects. 
Proposal 3. RAN2 to introduce the RACHless handover for the purpose of group handover of UEs, at least upon mIAB node’s full migration

By following LTE mechanism, there is no problem foreseen. 

Proposal 4. RAN2 to take the LTE RACHLess handover as a baseline for UE’s group handover solution in mIAB node’s full migration.

For the detail of LTE RACHless handover, NW should give the TA value and UL grant information when UE is commanded for handover from the network. There is source donor CU to handle the RRC operation for each access UEs. Therefore, the source donor CU can give the UL grant information and TA value for each UE to use for the access the target cell. At least these information should be given to the UE prior to or at the same time of the HO execution. 

Proposal 5. RAN2 to agree that the source donor CU can configure TA value and UL grant information to each UE before or upon the actual HO execution time. 

The static or fixed nature of the access UE under the mIAB cell aforementioned can lead to reusing the TA value which was used at the source cell to the accessing the target cell. This needs to be discussed on mIAB cell specific scenario. 

Proposal 6. RAN2 discuss and conclude whether reusing TA value used at the source cell to the access of target cell.

3 Conclusion

In this contribution, we conclude the below proposals and observations.
Observation 1. In any case, turning-on the target cell should precede the access UE’s handover trial to avoid handover failure.

Observation 2. Any type of handover command needs to be given to the access UE via the source cell.

Proposal 1. RAN2 conclude that delayedRRCReconfig and legacy CHO can be considered for the mIAB’s mobility solution for full migration.

Proposal 2. RAN2 to keep the enhancement of CHO as a candidate solution for UE’s handover upon mIAB’s full migration and further discuss based on the raised issue/requirement.
Proposal 3. RAN2 to introduce the RACHless handover for the purpose of group handover of UEs, at least upon mIAB node’s full migration

Proposal 4. RAN2 to take the LTE RACHLess handover as a baseline for UE’s group handover solution in mIAB node’s full migration.

Proposal 5. RAN2 to agree that the source donor CU can configure TA value and UL grant information to each UE before or upon the actual HO execution time. 

Proposal 6. RAN2 discuss and conclude whether reusing TA value used at the source cell to the access of target cell.

