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1	Introduction
In the last meeting, RAN2 achieved the following agreements [1]:

	The method of not broadcasting “iab-Support” indication, is sufficient to prevent other IAB-node from accessing mobile IAB (without further spec impact).
R2 assumes RACH-less procedure may be considered for on-board RRC_CONNECTED UEs, which are to be handed over together with the mobile IAB-node (would depend also on the assumptions for UL synch). 
R2 assumes that CHO or delayed RRC config could be the baseline for group mobility (FFS if could be applicable for mobility of IAB MT), i.e. with a preparation in advance (not immediately) of the execution. 
The following Points are Endorsed, i.e. for the plan for next meeting (after one round of discussion at R2 119-e): 
· P1: RAN2 to discuss scenarios, if and where enhancements to cell (re-)selection to/from the mobile IAB-node apply, e.g. based on mobile IAB-node broadcast parameter (this point doesn’t preclude other potential usage of Bcast info).
· P2: Can discuss whether The mobile IAB-MT need to send a mobile-IAB indication (capability or mobility) to the IAB-donor-CU,
· P3: For “dual-DU-way” of doing full migration, RAN2 may discuss whether the legacy UE should see the two logical cells/DUs as separate or same physical cell(s), and what procedure(s) the legacy UE needs to perform in either case. 
· P4: RAN2 may discuss whether there are issues with PCI partitioning that needs to/can be addressed (to be used in applicable scenario), if any found within R2 scope. May discuss need for and feasibility from R2 point of view of a dynamic PCI change mechanism. May also discuss whether enhancements to/vs current UE/MT reporting are useful/necessary to improve PCI collision detection. 
· P5: RAN2 may discuss whether there is a problem of RACH configuration collision between mobile IAB and stationary network from RAN2 perspective and/or whether RAN2 should ask RAN1 to consider RAN1-related aspects. 



This contribution discusses the topics P1 to P3 as well as conditional RRC execution for group mobility and RACH-less handover.

2	Discussion
2.1	Enhancements for cell (re-)selection
According to the WID, IAB-node mobility is transparent to legacy UEs. Therefore, the cell (re-)selection criteria defined in TS 38.304 should also be suitable for legacy UEs when (re-)selecting cells pertaining to a mobile IAB-node.

Enhancements for cell (re-)selection may be considered for Rel-18 UEs. It remains to be discussed which enhancements to the legacy cell (re-)selection criteria could provide benefits for cell (re-)selection to/from a mobile IAB-node.

For mobile IAB, the speed of the IAB-node cell needs to be considered for cell (re-)selection. According to TS 38.304, the cell (re-)selection criteria depend on the UE’s mobility state. The UE can be in low-, normal-, medium- or high-mobility state. The UE determines if it is at normal-, medium- or high-mobility state based on the frequency of cell reselections. It determines if it is in low mobility state based on the temporal evolution of the serving-cell’s signal strength.

The mobility-state definitions defined in TS 38.304 for cell (re-)selection are based on the assumption that cells are stationary.

Observation 1: The mobility-state-dependent cell (re-)selection criteria defined in TS 38.304 are based on the assumption that cells are stationary.

Observation 2: The mobility-state-dependent cell (re-)selection criteria defined in TS 38.304 may lead to suboptimal outcome if applied to moving cells or a mix of stationary and moving cells.

The following scenarios can be identified, where IAB-node mobility may impact on cell (re-)selection:
· Scenario 1: UE and mobile IAB-node onboard of same vehicle at high speed
· Scenario 2: UE is slow and mobile IAB-nodes passes at high speed
· Scenario 3: UE and mobile-IAB-node on separate vehicles moving in parallel at high speed
· Scenario 4: UE and mobile-IAB-node on separate vehicles moving in opposite direction at high speed
· Scenario 5: UE not on board; mobile IAB-node at low speed 

These scenarios can be analysed once for the legacy UE and then for a Rel-18 UE, which receives an “mobile IAB-node status” broadcast indication from mobile IAB-node cells. 

Analysis for Legacy UE:

Scenario 1: Legacy UE and mobile IAB-node at high speed on same vehicle
When the UE camps on the mobile IAB-node cells, it should enter slow-mobility state. However, this may not happen due to cells of the stationary network that frequently come into the UE’s vicinity. This issue is serious as it represents the main use case of this work item.

Scenario 2: Legacy UE is slow and mobile IAB-nodes passes at high speed
This issue arises when the UE resides at the side of a road where vehicles equipped with mobile IAB-nodes pass by. This scenario is rather likely to occur. In this scenario, the UE should camp on a cell of the stationary network and enter slow-mobility state. This, however, may not happen due to mobile IAB-node cells that frequently come into the UE’s vicinity. 

Scenario 3: Legacy UE and mobile-IAB-node on sperate vehicles moving in parallel at high speed
Same as issue 1 where the UE moves in parallel to the mobile IAB-node but resides on a separate vehicle. This scenario is less likely to occur since parallel mobility, at least at higher speed, usually only occurs for shorter time intervals. Also, the UE could benefit from the mobile IAB-node in this scenario since cell reselections are reduced when the UE camps on the mobile IAB-node cell for the time frame.

Scenario 4: Legacy UE and mobile-IAB-node on sperate vehicles moving in opposite direction at high speed
This issue is likely to occur. The UE may derive different mobility-states with respect to the stationary network vs. with respect to mobile IAB-nodes. However, the scenario is not critical since the UE will certainly classify itself to have medium or high-mobility state.

Scenario 5: Legacy UE not on board; mobile IAB-node at low speed:
The mobile IAB-node cell does not appear any different than a stationary cell. The legacy procedures should work as expected.


Observation 3: In presence of IAB-nodes that move with significant speed, the mobile-state measurements by the legacy UE may cause conflicting observations leading to sub-optimal mobility-state classifications.

Analysis for Rel-18 UE receiving “mobile-IAB” status broadcast from mobile IAB-node cells:

Scenario 1: Rel-18 UE and mobile IAB-node at high speed on same vehicle
The UE can observe that has slow speed with respect to a mobile IAB-node cell, but that it is moving with significant speed with respect to the stationary network. From this, it can infer that it is onboard of a vehicle together with a mobile IAB-node, or that it is at least moving in parallel to a mobile IAB-node. Based on this observation, it can (re-)select the mobile IAB-node’s cell and enter slow-mobility state.

Scenario 2: Rel-18 UE is slow and mobile IAB-nodes passes at high speed
The UE can observe that it is not moving with respect to the stationary network, but that it has high relative speed with respect to mobile IAB-nodes. Based on this observation, it can select a stationary cell and enter slow-mobility state. 

Scenario 3: Rel-18 UE and mobile-IAB-node on sperate vehicles moving in parallel at high speed
As in issue 1, the UE can reselect the mobile IAB-node cell and enter slow-mobility state. In case UE and mobile IAB-node paths diverge, the UE will select a stationary network cell. Selecting the mobile IAB-node cell over the stationary cell will still be beneficial since it reduces rather than increases cell reselections.

Scenario 4: Rel-18 UE and mobile-IAB-node on sperate vehicles moving in opposite direction at high speed
The UE observes that it moves at significant speed with respect to stationary network and mobile IAB-nodes. There is no significant benefit to be expected from a mobile IAB status broadcast.

Scenario 5: Rel-18 UE not on board; mobile IAB-node at low speed:
The mobile IAB-node cell does not appear any different than a stationary cell. The legacy procedures should work as expected. The “mobile IAB” status broadcast does not do any damage.


In case the mobile IAB-node cell broadcasts the “mobile-IAB” status (i.e., being a mobile IAB-node), the Rel-18 can do a better analysis about its absolute speed as well as its relative mobility with respect to the mobile IAB-node. 

Observation 4: In presence of IAB-nodes moving with significant speed, the Rel-18 UE can make more accurate mobility-state observations with respect to its absolute speed as well as its relative speed with respect to a mobile IAB-node.


Proposal 1: The mobile IAB-node cell to broadcast a “mobile-IAB” status indicator.


2.2	Transmission of mobile-IAB indication to network
RAN3 agreed that the network should know that about the mobile IAB-node’s status. With the knowledge of the mobile IAB-node’s status, the network can:
· Become alerted that the neighbour relations may change for the mobile IAB-node cells.
· Become alerted to potentially necessary topology adaptation procedures this IAB-node.
· Apply MDT procedures or positioning procedures to follow the mobile IAB-node’s trajectory.
· Store IAB-node mobility information to predict the IAB-node’s mobile trajectory in the future.
· Conduct more informed UE handover decisions from/to the mobile the IAB-node that may, for instance, include information on the UE’s and/or the IAB-node’s speed or position.
· Apply optimizations to inter-donor IAB-DU migration, e.g., configure CHO for UEs connecting to the mobile IAB-node to facilitate faster migration and lower interruption times. 
· Others
Observation 5: There are many benefits for the IAB-donor to obtain the “mobile-IAB” status indication 
RAN3 agreed that the mobile IAB-node can perform multiple partial migrations in sequence. RAN3 further hasn’t yet decided if the IAB-DU can be migrated before the IAB-MT. In either case, The IAB-MT and IAB-DU may therefore connect to different IAB-donors.
For some functionality, e.g., configuring MDT and positional procedures as well as performing topology adaptation procedures, it is the mobile IAB-MT’s IAB-donor-CU that needs to be aware of the mobile-IAB status. For other functionality, e.g., UE handover decisions from/to the mobile IAB-node or configuring CHO for UEs connected to the mobile IAB-DU, it is the IAB-DU’s IAB-donor-CU that needs to be aware of the mobile-IAB status. Consequently, both IAB-donors need to be informed about the IAB-nodes “mobile-IAB” status.
Observation 6: Since the IAB-MT may connect to a different IAB-donor than the co-located IAB-DU, both IAB-donors need to be aware of the IAB-node’s “mobile-IAB” status.
Proposal 2a: RAN2 confirms that the “mobile-IAB” status to be indicated to the IAB-node’s donor-CU. 
Proposal 2b: In case IAB-DU and IAB-MT connect to separate IAB-donor-CUs, they both need to be informed about the IAB-node’s “mobile IAB” status. 

2.3	UE sees logical cells as same or separate physical cells
RAN3 agreed that during IAB-DU migration, the UE is handed over between two logical cells belonging to separate logical IAB-DUs, which connect to different IAB-donor-CUs.
Further, as a consequence of the UE handover between these two IAB-donor-CUs, the UE needs to perform a security update.
The question arises if the UE can see the two logical cells as the same or as separate physical cells.
· If the two logical cells represent the same physical cell, they need to use the same PCI and same frequency.
· If the two logical cells represent separate physical cells, they need to use different frequencies or different PCIs.
The two logical cells need to broadcast their respective NCGIs. These NCGIs need to be different since the NCGI includes the gNB-ID and this gNB-ID is different for the two IAB-donor-CUs.
Observation 7: The two logical cells need to broadcast different NCGIs since they belong to different IAB-donor-CUs.
For RAN sharing, one single physical cell can broadcast two separate NCGIs as long as these NCGIs belong to different PLMN/NPNs. The specification prohibits the physical cell to broadcast two separate NCGIs belonging to the same PLMN/NPN.
Observation 8: Present specification prohibits the physical cell to broadcast two different NCGIs belonging to the same PLMN/NPN.
While the specification could be changed for Rel-18 UEs, inter-donor DU migration must still be supported for legacy UEs. This implies that the two logical cells must represent separate physical cells.
Proposal 3: For inter-donor DU migration, the two logical cells to represent separate physical cells.

2.4	Conditional handover execution for group mobility
For inter-donor IAB-DU migration, all connected UEs to the IAB-node need to be handed over between the source and the target IAB-donor-CU. To facilitate this handover in a swift manner, the source IAB-donor can perform preemptive UE handover preparation. In the last meeting, it was proposed to also consider preemptive delivery of the RRC Reconfiguration message, and to trigger the execution of this RRC Reconfiguration message by a condition that is met. 
The following options can be considered:
Option 1: The RRC Reconfiguration messages are sent to the logical source IAB-DU, where they are withheld until a condition has been met, e.g., the IAB-MT has received its own handover command.  
An analogue solution was introduced by RAN3 in Rel-17 for the reconfiguration of descendent nodes during intra-donor migration. 
This option can support legacy UEs.
Option 2: The RRC Reconfiguration messages are sent to the UEs, where they are withheld until a condition has been met, which may be based on a broadcast by the logical source IAB-DU. 
This broadcast may be a service-time indicator included in SIB as used by NTN. Alternatively, it may be a DCI message transmitted at the start of IAB-MT migration. 
This option may not support by legacy UEs.
Option 3: Legacy CHO is configured on the UEs and the handover is triggered by powering down the source logical IAB-DU cell. 
This solution is supported by Rel-16/17 UEs.
RAN2 should discuss these options.
Proposal 4:  For group handover, RAN2 to discuss pre-emptive delivery of RRC Reconfiguration messages considering the following options: 
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 indication of MT-migration,
3) legacy CHO using source-cell power down as trigger for handover.


2.5	RACH-less UE handover during IAB-DU migration
Last meeting discussed RACH-less UE handover during inter-donor IAB-DU migration. The omission of RACH would reduce RACH congestion and reduce handover interruption time. Further, timing adjustment during the handover, which is usually one function of the random-access procedure, is not needed since the source and target logical cells reside at the same location.
The UE handover during inter-donor IAB-DU migration needs to include a resync since the UE’s security context is updated. The following options can be considered:
Option A: The handover is performed without resync and the UE’s security context is updated at a later point in time. 
This allows speeding up the UE handover for the group of UEs and to spread the signaling for the resync over some time.
It implies that the target IAB-donor-CU uses the old key for the intermediate time frame. 
This option has security implications and therefore requires assessment by SA3. 
This options may support legacy UEs
Option B: The handover is performed with resync, where the resync is triggered via UL MAC CE rather than RACH preamble. 
This reduces the RACH load and speeds up the handover.
This option cannot support legacy UEs.
Proposal 5:  For RACH-less handover during inter-donor IAB-DU migration, RAN2 to discuss the two options: 1) performing the UE security update after handover completion, and 2) triggering resync via UL MAC-CE rather than RACH preamble.

Conclusion
This contribution discussed This contribution discusses the topics P1 to P3 as well as conditional RRC execution for group mobility and RACH-less handover. The following observations and proposals have been made:

Observation 1: The mobility-state-dependent cell (re-)selection criteria defined in TS 38.304 are based on the assumption that cells are stationary.

Observation 2: The mobility-state-dependent cell (re-)selection criteria defined in TS 38.304 may lead to suboptimal outcome if applied to moving cells or a mix of stationary and moving cells.

Observation 3: In presence of IAB-nodes that move with significant speed, the mobile-state measurements by the legacy UE may cause conflicting observations leading to sub-optimal mobility-state classifications.

Observation 4: In presence of IAB-nodes moving with significant speed, the Rel-18 UE can make more accurate mobility-state observations with respect to its absolute speed as well as its relative speed with respect to a mobile IAB-node.

Observation 5: There are many benefits for the IAB-donor to obtain the “mobile-IAB” status indication 

Observation 6: Since the IAB-MT may connect to a different IAB-donor than the co-located IAB-DU, both IAB-donors need to be aware of the IAB-node’s “mobile-IAB” status.

Observation 7: The two logical cells need to broadcast different NCGIs since they belong to different IAB-donor-CUs.

Observation 8: Present specification prohibits the physical cell to broadcast two different NCGIs belonging to the same PLMN/NPN.


Proposal 1: The mobile IAB-node cell to broadcast a “mobile-IAB” status indicator.

Proposal 2a: RAN2 confirms that the “mobile-IAB” status to be indicated to the IAB-node’s donor-CU. 

Proposal 2b: In case IAB-DU and IAB-MT connect to separate IAB-donor-CUs, they both need to be informed about the IAB-node’s “mobile IAB” status. 

Proposal 3: For inter-donor DU migration, the two logical cells to represent separate physical cells.

Proposal 4:  For group handover, RAN2 to discuss pre-emptive delivery of RRC Reconfiguration messages considering the following options: 
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 indication of MT-migration,
3) legacy CHO using source-cell power down as trigger for handover.

Proposal 5:  For RACH-less handover during inter-donor IAB-DU migration, RAN2 to discuss the two options: 1) performing the UE security update after handover completion, and 2) triggering resync via UL MAC-CE rather than RACH preamble.
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