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Introduction
As captured in RAN3 LS R3-226831 [1], RAN3 agreed that dynamic TAC solution should be supported. 
	Static TAC solution is not pursued. 
RAN3 assumes that dynamic TAC solution should be supported.


Additionally, SA2 further replied to RAN2 and RAN3 in S2-2211437 [2] with below information on static/dynamic TAC solution:
	· For point#2 (regarding KI#3), SA2 has concluded the study from SA2 perspective (as in clause 8.3 of TR 23.700-05v1.2.0). Corresponding system impacts of supporting dynamic TAC or static TAC were documented in clause 6.16.4 and 6.17.4. SA2 will align the normative specification of the work item based on RAN 2/3 feedback.      


In this contribution, we mainly focus on the RAN2 impact of supporting dynamic TAC, and design of RANAC of mobile IAB-node. 
Discussion
[bookmark: P3]Signaling overhead due to TAC update
As agreed by RAN3, dynamic TAC update will be considered as solution for TAC update of mobile IAB-node. Additionally, as captured in TR23.700-05 [3], when dynamic TAC provisioning is considered during the mobility of mobile IAB-node, the TAC broadcasted by the mIAB-node is the same as the TAC of the cell where mIAB-MT is located. Therefore, the UEs that are connected to the mIAB-node need to perform TA update if mIAB-node’s new TA based on its movement is outside of UEs’ Registration Area. As captured in Solution #16 in [3], the signaling overhead caused by the Mobility Registration Update for the UEs depends on the velocity of vehicle. 
Observation 1: The average signaling overhead over time caused by the Mobility Registration Update for the UEs due to mIAB-node’s TAC update depends on the velocity of mIAB-node. 
When the mobile IAB-node broadcasts the same TAC as its parent IAB-node or IAB-donor DU, for the UEs, from RAN2 domain, there are (at least) two areas to address.  One is about having to update the TAC in the SIB to match the TAC of the parent cells while the mIAB node is moving around. From Uu point of view, the frequent update of the TAC in SIB1 towards mobile IAB-node should not cause big problems, which falls into RAN3/SA2 domain.
Observation 2: How TAC of mobile IAB-node in SIB1 is updated is out scope of RAN2.
The other concern is that the group of UEs inside of mobile IAB-node may need to send tracking area update to the network at the same time when the TA of the mIAB cell changes as the mIAB node crosses a TA boundary, which may cause congestion. However, the same problem also occurs when considering massive number of UEs served by high-speed train performing the tracking area update simultaneously when a train crosses a TA boundary or arrives at a station and passengers come out of the train.The existing congestion control mechanism such RAR back-off, Wait timer in RRC Reject are designed to support such peak signalling load and can support mIAB as well without further optimization, regardless the frequency of changing tracking area or simultaneous messages of tracking area update. 
Observation 3: If mobile IAB-node broadcasts the same TAC as its parent IAB-node, the existing congestion control mechanism (e.g., RAR back-off, wait timer) can well-support for frequent and large number of tracking area updates from group of served UEs.
Proposal 1: RAN2 to conclude that dynamic TAC of mobile IAB-node can be supported by existing mechanism in RAN2 specifications. No further enhancement is needed to reduce signalling overhead due to TAC/RNA update.
RNA update
As captured in TS38.331 [4], when the UE is in RRC_INACTIVE state, it performs RAN-based notification area updates periodically or when moving outside the configured RAN-based notification area. Additionally, RAN notification area could either be TA code or TA code plus RAN area code. 
	ran-Area
Indicates whether TA code(s) or RAN area code(s) are used for the RAN notification area. The network uses only TA code(s) or both TA code(s) and RAN area code(s) to configure a UE. The total number of TACs across all PLMNs does not exceed 16.


Since the UEs should remain connected towards the same mobile IAB-cell while they move together with the vehicle, there’s no relative location change between UEs and mobile IAB-cell. Hence, different from TAC, which represents a geo location, RAN area code does not have the same need to be associated with a geo location.  Hence the RAN area code of a mobile IAB-cell does not need to change dynamically as was agreed for TAC (i.e. TAC of mIAB be the same as the cell where IAB-MT is connected to). The mobile IAB-cell could use the same RAN area code irrespective of the donor cell the mIAB is connected to..
Besides, recalling the motivation of RAN notification area is to track UE location more precisely in RRC_INACTIVE with low signaling overhead, static RAN area code supported by mobile IAB-cell can also help to reduce RRC_INACTIVE UEs’ signaling overhead caused by RAN notification area update. 
Furthermore, for RRC_INACTIVE UEs, if the mobile IAB-cell share the same RAN area code with the cell where mIAB-MT is connected to (similar as TAC), paging messages to those UEs are sent over all cells (i.e. mobile IAB-cell, mobile IAB-node’s parent cell, and even parent cell’s neighbouring cells) of the same RNA. This will introduce a significant number of paging messages due to multiple cells under the same RNA. On the other hand, if a static RAN area code of the mobile IAB-cell is used, which can be dedicated allocated for this mobile IAB-node, the network could simply only page RRC_INACTIVE UEs in this RNA which only includes this mobile IAB-cell.  Hence, paging overhead is significantly reduced. 
Note that the UEs still needs to perform RAN notification area update when TAC is changed. The frequency of RNA update is the same as TAC update.
Observation 4: Static RNAC for an mIAB cell can be supported from RAN2 point of view and can significantly reduce the signalling overhead from RNA update and Paging messages.
As both static and dynamic RNAC can be supported by RAN2, and there can be large reduction in radio interface signalling from using static RNAC, it is proposed:  
Proposal 2: Static and dynamic RNAC can be supported by RAN2 while static RNAC providing radio interface signalling reduction.  Inform RAN3 about the feasibility of both dynamic and static RNAC and the benefits of using static RNAC.
Conclusion
In this contribution, we mainly discussed TAC/RANAC update RAN2 impact. 
We propose following observations and proposals:
Observation 1: The average signaling overhead over time caused by the Mobility Registration Update for the UEs due to mIAB-node’s TAC update depends on the velocity of mIAB-node. 
Observation 2: How TAC of mobile IAB-node in SIB1 is updated is out scope of RAN2.
Observation 3: If mobile IAB-node broadcasts the same TAC as its parent IAB-node, the existing congestion control mechanism (e.g., RAR back-off, wait timer) can well-support for frequent and large number of tracking area updates from group of served UEs.
Proposal 1: RAN2 to conclude that dynamic TAC of mobile IAB-node can be supported by existing mechanism in RAN2 specifications. No further enhancement is needed to reduce signalling overhead due to TAC/RNA update.
Observation 4: Static RNAC for an mIAB cell can be supported from RAN2 point of view and can significantly reduce the signalling overhead from RNA update and Paging messages.
Proposal 2: Static and dynamic RNAC can be supported by RAN2 while static RNAC providing radio interface signalling reduction.  Inform RAN3 about the feasibility of both dynamic and static RNAC and the benefits of using static RNAC.
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