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1 Introduction
In last R2 meeting, there were quite some progress on the mobility enhancement aspects. However still there are issue to be resolved consequently. In this contribution, we discuss on the raised issues.
2 Discussion
1. Early indication of mIAB type

· UE capability signalling is the baseline to let CU know that the MT is a “mobile-IAB” type. FFS early mobile-IAB indication, e.g. in Msg5.
Regarding early mobile-IAB indication, we think core network entity such as AMF or PCF needs to know the mobile-IAB node’s existence and location to handle mobility of this mIAB node (for AMF), and control the subscription based admission (for PCF). To be mapped with the mIAB node specific AMF and linking this with PCF, early indication is preferred. However, the main driver is SA2’s demand. The thing is, as we know SA2 doesn’t have TU on mIAB and even if we send LS to SA2 for this issue, it is unclear to get reply. Therefore, we can just leave this out for now, and do whatever if we get further input from SA2 even with VMR related issue. 

Proposal 1. RAN2 don’t make any conclusion on need of early mobile-IAB indication until SA2 sends any input on this issue. 
2. Mobility status indication 

· Regarding moving status/mode indication, R2 observes that legacy reporting of mobility state (e.g. mobilityState-r16) could be reused, and maybe also current location reporting from the UE. FFS whether any of this need to be enhanced or complemented, e.g. for the potential purpose of predictive mobility.
Legacy measurement report has the commonLocationInfo field which has the following location information as shown below: 

In section 5.5.5.1, 

	1>
if the includeCommonLocationInfo is configured in the corresponding reportConfig for this measId and detailed location information that has not been reported is available, set the content of commonLocationInfo of the locationInfo as follows:

2>
include the locationTimestamp;

2>
include the locationCoordinate, if available;

2>
include the velocityEstimate, if available;

2>
include the locationError, if available;

2>
include the locationSource, if available;

2>
if available, include the gnss-TOD-msec,


For ASN.1 structure,
	2.1.1.1 –
CommonLocationInfo
The IE CommonLocationInfo is used to transfer detailed location information available at the UE to correlate measurements and UE position information.

CommonLocationInfo information element

-- ASN1START

-- TAG-COMMONLOCATIONINFO-START

CommonLocationInfo-r16 ::= SEQUENCE {

    gnss-TOD-msec-r16          OCTET STRING     OPTIONAL,

    locationTimestamp-r16      OCTET STRING     OPTIONAL,

    locationCoordinate-r16     OCTET STRING     OPTIONAL,

    locationError-r16          OCTET STRING     OPTIONAL,

    locationSource-r16         OCTET STRING     OPTIONAL,

    velocityEstimate-r16       OCTET STRING     OPTIONAL
}



From this, network can have enough geographic and time information. Not only mIAB but also its served access UE can report this too. Collection of this location information is enough to deduce the mIAB’s location. Moreover, including this location information in the system information would lead to frequent system information modification. Regarding predictive mobility, if mIAB node’s donor know this level of mIAB node’s location, speed etc, then it can calculate the how the mIAB is now moving compared to its pre-defined route. Making another standard only for mIAB node’s location prediction seems too much.

Proposal 2. RAN2 don’t introduce any enhancement on legacy mobility state for mIAB’s moving status indication. 

3. Indication of supporting mobile-IAB

· FFS if to Introduce that stationary network broadcasts indication of “supporting mobile-IAB” (into intended for the Mobile IAB MT)

mIAB needs the special treatment from its parent IAB node along to the donor node such as full migration handling, and its corresponding access UE’s mobility handling, and possible PCI conflict handling etc. Therefore, it is crucial that this indication is given to the mIAB. Then mIAB should be able to choose this cell even there are other stationary parent node without mIAB supporting indication. 

Proposal 3. RAN2 support the indication of “supporting mIAB” from stationary network via broadcast.

4. Group mobility

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 R3 purpose. We don’t see much difference between the original and this. The proposed one here is almost same as that, except that in original one DU sends the RRCReconfig to the MT of its child node while DU sends that 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 DL signaling surge can be reduced, still there are HO command signaling exists.

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 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 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 4. 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 5. 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. 

Conclusion

Based on the above, we have the following observations/conclusions:
Proposal 1. RAN2 don’t make any conclusion on need of early mobile-IAB indication until SA2 sends any input on this issue. 
Proposal 2. RAN2 don’t introduce any enhancement on legacy mobility state for mIAB’s moving status indication. 

Proposal 3. RAN2 support the indication of “supporting mIAB” from stationary network via broadcast.

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

Proposal 5. 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. 

