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1. Introduction
In RAN2 #119b, companies discussed the issue of mobile IAB mobility enhancement, including the issues of mobility state identifications and enhancement of group mobility. 
The mobility state identifications further include the issues of mobile IAB to network identification (the network identifies the mobile IAB), the network to mobile IAB identification (the mobile IAB identifies whether the network supports mobile IAB), mobile IAB to UE identification (UE identifies the mobile IAB), and on-board UE identification (UE or the network identifies whether the UE is on-board). 
In this contribution, based on the agreements in last meeting, we will further discuss the issues of mobility state identifications and group mobility enhancement.
2. Discussion
2.1 Access and identifications
2.1.1 CU identifying the mobile IAB status
For the mobile IAB to network identification, an agreement in the last meeting stated the mobile IAB-node may report the mobilityState-r16 to indicate its moving status. We agree that the network should identify the IAB-node is in a “mobile” type, but we don’t see the motivation of the network to know the level of speed. Furthermore, the mobilityState-r16 currently report the number of cell reselections in a period, and if mobilityState-r16 is to be used, it should additionally support to report the number of handovers in a period, since the IAB-MT should be in RRC_CONNECTED after it starts to serve UEs. Therefore, the legacy RSRP based solution may be sufficient for the mobile IAB to network to handle the mobile IAB-MT mobility. We have the following observation:
Observation 1: It is not clear on the motivation of CU to know the mobility status (e.g. speed) of mobile IAB-MT, in addition to the legacy RSRP based mobility management.
2.1.2 Mobile IAB-MT access control and “supporting mobile-IAB” from the network
In Rel-16, the “iab-Support” indication is introduced to broadcast the network capability of whether it can serve an IAB-node. Similarly, considering that the IAB-donor may need to be upgraded to support the Rel-18 IAB features or mobile IAB features, a “mobile iab-Support” IE should also be introduced to inform the IAB-node the network capability. It is proposed,
Proposal 1a: Introduce the network broadcasting indication of “supporting mobile-IAB”.
On the other hand, in RAN3#117 discussion, consecutive partial migration is considered as a potential solution in mobile IAB migration, and Rel-17 mechanisms can also support intra donor-CU migration of mobile IAB. The agreements are given as follows [2].

· The mobile IAB-node may perform multiple consecutive partial migrations without inter-donor migration of its mobile IAB-DU. 
· Rel17 mechanisms support intra donor CU migration of mobile IAB.

These agreements mean that treating the mobile IAB-node same as the stationary IAB-node may also work at least for a while or in some limited area. Therefore, although the network may need to be upgraded to support the mobile IAB features, we should also discuss whether a mobile IAB can access to the CU not supporting such features. In this condition, the CU may serve the mobile IAB-node just like a Rel-16/17 stationary IAB-node. It is proposed,
Observation 2: Mobile IAB mobility in a limited area (e.g. in an industrial park) or within a short period (e.g. during stop at train station) does NOT necessarily require the R18 specific CU upgrade, in addition to the legacy R16 intra-CU migration and R17 partial migration.
Proposal 1b: RAN2 to discuss whether mobile-IAB can camp on/access to the CU not broadcasting “supporting mobile-IAB”.
Then, based on the RAN2 conclusion on above proposal 1a, we may have difference mobile IAB-MT behaviours.
Proposal 1c: If RAN2 agree allowing mobile IAB to camp on/access to the CU not broadcasting “supporting mobile-IAB”, it is up to the mobile IAB-MT implementation on whether to prioritize the cell “supporting mobile-IAB”. Otherwise, mobile IAB-MT cannot camp on/access to the CU not broadcasting “supporting mobile-IAB”.
2.1.3 UE cell (re)selection and “mobile-IAB cell” indication 
For the “mobile-IAB cell” indication, we think the statement in the assumption of the last meeting is sufficient. Broadcasting in SIB1 is an efficient method for the mobile IAB to UE identification. It is proposed,
Proposal 2a: The agreed 1 bit “mobile-IAB cell” indication in SIB1 is sufficient for R18 UE cell (re)selection enhancement.
Whether to set this bit for a vehicle mounted IAB-node which is currently static is up to the mobile IAB-DU’s implementation, rather than configured by CU via F1AP. It is proposed,
Proposal 2b: It is mobile IAB-DU implementation on how to set this “mobile-IAB cell” indication.
For the on-board UE or surrounding UE, how to treat the mobile IAB cell when hearing the 1 bit indication is up to implementation, e.g., for the on-board UE, it may prioritize the mobile-IAB cell during cell (re-)selection based on the “mobile-IAB cell” indication. That should be an enhancement at UE side, and considering the requirement of supporting legacy UEs, we prefer not to introduce the mandatory UE behaviour in the specs, but up to UE implementation. It is proposed,
Proposal 3: It is up to UE implementation to use the “mobile-IAB cell” indication during the cell (re-)selection, e.g., TS 38.304 TP to capture “UE may prioritize the mobile-IAB cell during cell (re-)selection, based on the “mobile-IAB cell” in SIB1, if UE considers itself on-board of this cell.”
2.1.4 On-board identification 
As for how the UE recognizes it is on-board, we think the method agreed in the last meeting is sufficient, i.e., UE could potentially consider itself on-board of a mobile-IAB cell, if the UE camps on/connects to a mobile IAB cell during a long period. Of course, the UE should first know it is connecting to a mobile IAB cell, e.g., by the “mobile-IAB cell” indication. We propose to add a NOTE in TS 38.304 to capture the agreement.
Proposal 4: Add a NOTE in TS 38.304 to clarify “UE may consider itself on-board of a mobile-IAB cell, if the UE camps on/connects to a mobile-IAB cell during a long period”.

The method in proposal 4a states how the UE itself can figure out it is on-board, and for the on-board UE in RRC_CONNECTED state, if the on-board status can also be identified by the network, the network may implement some enhancements for the on-board UE, for example, configuring CHO, RACH-less, and the RSRP measurement relaxing. It is proposed,
Proposal 5: RAN2 to discuss whether to support the on-board UE identification in RRC_CONNECTED (e.g. for NW to determine whether it is suitable to configure CHO and RACH-less, in addition to the RSRP measurement reporting).

2.2 Enhancement of group mobility
2.2.1 RACH-less
	Chair Comment on Rach-less: think this is more RAN2 internal and is also an optimization not possible for legacy UEs, so we don’t need to prioritize this right now (can wait). 



· For the acquirement of TA
When on-board UEs move together with the IAB-node, the timing advance of each UE remains unchanged from the source cell to the target cell. It seems the RACH procedure during UE HO can be omitted. RACH-less based HO may be considered for R18 IAB group mobility enhancement, and the UL TA and the configured UL grant which are originally indicated by RACH procedure should be transmitted to the UE by other means. Specifically, the network may send an indication to the UE that the current TA is still valid and provide the configured UL grant. Such indication may be included in the Handover Command.
· For the security update
When the serving CU of the UE changes, the UE should perform the integrity protection and ciphering algorithms update by means of receiving the reconfigurationwithsync in handover command [3]. In the legacy process, the reconfigurationwithsync will trigger the UE to perform a RACH procedure to the target cell, and to perform RLC re-establishment/MAC reset as needed. Even though the RACH procedure is omitted, other configurations in reconfigurationwithsync is still necessary for the UE performing inter-CU handover. The reconfigurationwithsync should be updated to support the RACH-less option while the other configurations related to security update should remain unchanged.
Observation 3: If RAN2 agree to support the RACH-less for R18 UE under mobile IAB cell:
· NW can indicate that the current TA will be still valid in the target cell and provide the configured UL grant in the HO command. 
· The security update during full migration can be performed by the reconfiguration with sync procedure with MAC reset and other L2 re-establishment, as supported in legacy, even with RACH-less procedure.
2.2.2 CHO
As shown in the Introduction, the following three options for the enhancements of IAB-node mobility were discussed in the last RAN2 meeting:
1) Message withholding by the logical source IAB-DU with conditional delivery, e.g., upon on MT migration,
2) Conditional execution by the UE based on, e.g., a broadcast indication such as SIB indication of service time or DCI,
3) legacy CHO (with implementation specific behaviour, e.g. using source-cell power down or target cell power up triggering the actual HO)
The agreement stated that option 2 is FFS. For option 2, we see paging may be a suitable broadcasting method to trigger the served UE executing the pre-configured CHO, which is also discussed in other subjects such as NTN [4]. But there is a problem for the paging triggered solution. That is, in a paging cycle, a UE listens to the PDCCH only on its own paging occasion (PO). It takes some time for a UE waiting for its PO, thus the latency of executing the paging triggered CHO seems to be large, from the time of mobile-MT HO.
Observation 4: The latency caused by paging triggered CHO is relatively large, due to long gap of paging occasion, which is against with the motivation of fast HO for UE group mobility.
In our understanding, option 1 may has limited performance gain. The message withholding on the source logical DU only reduce the transmission delay between the mobile IAB-DU and the source CU on F1AP, but the source logical DU still needs to transmit the per UE message to each UE by unicasting. The benefit seems to be small. 
For option 3, the legacy CHO trigger can be satisfied by implementation, e.g. target cell power up, as mentioned in the chairman notes. The target cell information in the CHO command is about the cell under the target logical DU which is not currently activated. When the cell is activated with large power, the UEs detect the signal, and CHO is triggered. This method is suitable for the gradual top-down migration sequence, i.e., the target logical DU activates lately. 

Observation 5: The legacy CHO trigger event A3/A5 can be reused, e.g. by power on the target DU cell and setting suitable threshold, to trigger the UE group mobility of the mobile IAB cell during DU migration.

It is proposed,
Proposal 6: The legacy CHO trigger is sufficient for UE group mobility of the mobile IAB cell.
3.	Conclusion
This paper mainly discusses the remaining issues of mobile IAB mobility enhancement, and the following observations and proposals are provided,
Mobile IAB-MT access control & “supporting mobile-IAB”
Proposal 1a: Introduce the network broadcasting indication of “supporting mobile-IAB”.
Proposal 1b: RAN2 to discuss whether mobile-IAB can camp on/access to the CU not broadcasting “supporting mobile-IAB”.
Proposal 1c: If RAN2 agree allowing mobile IAB to camp on/access to the CU not broadcasting “supporting mobile-IAB”, it is up to the mobile IAB-MT implementation on whether to prioritize the cell “supporting mobile-IAB”. Otherwise, mobile IAB-MT cannot camp on/access to the CU not broadcasting “supporting mobile-IAB”.
UE cell (re)selection & “mobile-IAB cell”
Proposal 2a: The agreed 1 bit “mobile-IAB cell” indication in SIB1 is sufficient for R18 UE cell (re)selection enhancement.
Proposal 2b: It is mobile IAB-DU implementation on how to set this “mobile-IAB cell” indication.
Proposal 3: It is up to UE implementation to use the “mobile-IAB cell” indication during the cell (re-)selection, e.g., TS 38.304 TP to capture “UE may prioritize the mobile-IAB cell during cell (re-)selection, based on the “mobile-IAB cell” in SIB1, if UE considers itself on-board of this cell.”
On-board identification
[bookmark: _GoBack]Proposal 4: Add a NOTE in TS 38.304 to clarify “UE may consider itself on-board of a mobile-IAB cell, if the UE camps on/connects to a mobile-IAB cell during a long period”.
Proposal 5: RAN2 to discuss whether to support the on-board UE identification in RRC_CONNECTED (e.g. for NW to determine whether it is suitable to configure CHO and RACH-less, in addition to the RSRP measurement reporting).
CHO
Proposal 6: The legacy CHO trigger is sufficient for UE group mobility of the mobile IAB cell.
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