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1 Introduction
In RAN2#125 bis meeting, RAN2 started the WI on enhancing the LTM mobility and while good progress has been made, RAN2 could not conclude on some initial directions for certain aspects that would set the direction for not only RAN2, but also RAN3 and potentially RAN1/4 WGs. In this paper we would like to list them with some description and request that RAN2 focuses on resolving these issues (among others) so that the progress of this WI is not hindered.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2 Discussion
2.1 DC configurations
The following text captures the discussion RAN2 had on what DC configurations are allowed for Rel-19[1]. As can be seen below, companies could not converge on this, even when there is general support in concluding that inter-CU LTM with configuration in both MN and SN are not allowed.

	Proposal 4: RAN2 confirm that configuring LTM in both MCG and SCG is not supported if inter-CU LTM is involved.

[Intel]: It is ok with proposal 1, but proposal 4 should need to be discussed once DC is considered. [CATT, Apple]: Both proposals are aligned with WID and RAN2 agreement. [Vivo]: Ok with proposal 1 now. [Apple]: If UE is configured with inter-CU LTM, the NW doesn’t configure LTM MN and SN at the same time. [Lenovo]: Agree with Apple. 



At the same time, RAN3 was able to progress on this topic.
	RAN3#123bis:
· Prioritize to support inter-CU LTM over Xn interface, and RAN3 specify the inter-CU LTM solutions for standalone scenario first.
· Reuse existing Xn Handover Request and Handover Request ACK for Inter-CU LTM initial preparation. 
· Confirm the case that inter-CU LTM is not configured in both MCG and SCG at the same time.
· Cell Switch Notification from source DU to target DU (in different gNB from source) for LTM execution.
· Early data forwarding can be supported for inter-CU LTM. 




Observation 1: Even when RAN2 (and RAN3) agreed to design inter-CU LTM first before taking up DC, it is essential to have clarity on the allowance (or not) of the configuration of inter-CU LTM in both MN and SN at the same time, as this can impact the design of the RRC signalling structures, on the associated inter-node signalling, and also simplify (or complicate) the L2 handling (for eg., CG terminated bearers, SRBs etc). Besides, RAN3 has already agreed on not supporting the case of having inter-CU in both MN and SN configurations and it would create ambiguity if RAN2 cannot align with RAN3.
Proposal 1: RAN2 to conclude on the validity of having LTM configured in both MN and SN at the same time when LTM configuration has inter-CU.  
2.2 Inter-CU configuration
2.2.1 Xn vs N2 based inter-CU
To us the next important step in progressing inter-CU LTM is to decide on the way the UE is configured with inter-CU LTM using RRC. While in RAN2 we can focus on this aspect from UE perspective, any directions/agreements we make will also impact RAN3 and (potentially to an extent) other WGs like RAN1/SA3.
We have some choices here, (and we understand that all of these would work but some of them would reduce the signalling at UE/gNB while increasing the signalling at inter-node). But the first one to conclude is on whether the inter-node needs to be limited to Xn or Ng interface needs to be considered as well.
RAN3 had a discussion in RAN3#123bis meeting on the aspect of N2 interface based inter-CU and for now they will focus on Xn based inter-CU. 
	RAN3#123bis:
· Prioritize to support inter-CU LTM over Xn interface, and RAN3 specify the inter-CU LTM solutions for standalone scenario first.
· Reuse existing Xn Handover Request and Handover Request ACK for Inter-CU LTM initial preparation. 
· Confirm the case that inter-CU LTM is not configured in both MCG and SCG at the same time.
· Cell Switch Notification from source DU to target DU (in different gNB from source) for LTM execution.
· Early data forwarding can be supported for inter-CU LTM. 




Observation 2: RAN3 had a discussion in RAN3#123bis meeting on the aspect of N2 interface based inter-CU and for now they will focus on Xn based inter-CU. 
Observation 3: It would be prudent in RAN2 to continue with RAN3 direction and assume Xn based inter-CU for UE-gNB interactions while designing RRC configuration aspects, and take-up N2 based “if” RAN3 considers this. Besides, the impact on RAN2 should be minimal (or atleast RAN2 should design by minimizing the impact from inter-node)
Proposal 2: RAN2 to assume Xn-based inter-CU while discussing the RRC configuration of inter-CU
2.2.2 Reference configurations - Per-CU vs unified LTM
In Rel-18, there is only one CU for LTM and so it mediates and consolidates all the LTM configurations to the UE. RAN3 has agreed to use Xn Handover REQ/ACK messages for inter-CU exchange and now the question comes up on how the UE would see the net LTM configuration (from RAN2 perspective this would be the key, while RAN3 can discussion how the configuration is consolidated when viewed from Rel-18 LTM perspective).
We see at least two broad directions:
1. The UE gets the LTM candidate configurations per-CU and the each CU configuration has a list of LTM candidates, along with other LTM configurations (in essence, the UE is provided with multiple Rel-18 like LTM configurations)
2. The UE gets a list of LTM candidates (as in rel-18), and some of them are grouped to a particular CU (via additional signaling)
While both can serve the signalling purpose, the key thing RAN2 needs to assess and decide on is whether the reference configuration is then per-CU or per-LTM configuration. It is essential for RAN2 to decide in this meeting, so that RAN3 can make use of this agreement, in their design.
Proposal 3: RAN2 to conclude on whether the reference configuration is per-CU or per-LTM (as in Rel-18)
2.3 Event triggered L1
RAN1 (in Rel-19 MIMO session) agreed to use UCI as the basis for reporting L1 event triggered reports for the Rel-18 MIMO WI. While MIMO WI does not necessarily align with mobility, there are a lot of similarities in the assumptions made on deployment and usecases between MIMO with multi-TRP and LTM mobility.
Also, RAN1 has even increased the number of potential L1 events and they include “most if not all” of the L3 legacy mobility events. 
If RAN1 intends to design the UCI (over PUSCH and PUCCH) to deliver the UE reporting of the events that pretty much cover the L3 legacy measurement events, RAN2 making a MAC CE based Rel-19 mobility L1 triggered event reporting would very likely simply create duplicity in specification and in implementations across UEs and gNBs.
Observation 4: For Rel-19 MIMO, RAN1 intends to design the UCI (over PUSCH and PUCCH) to deliver the UE reporting of the events that pretty much cover the L3 legacy measurement events, and if RAN2 uses a MAC CE based Rel-19 mobility L1 triggered event reporting, it would very likely simply create duplicity in specification and in implementations across UEs and gNBs.
Proposal 4: RAN2 to discuss on L1 event triggered reporting keeping in mind the RAN1 decision of using UCI (and not MAC CE). RAN2 should have a justification on why MAC CE based reporting is needed and what it would cover that UCI based does not.
While there are many parts of event triggered L1 that RAN2 has to discuss (RAN2 hasn’t had a chance to progress this sub agenda in the last meeting), to us, this is major aspect to discuss any decision to keep MAC CE would likely result in duplication (or avoidance) of functionality and procedures at the UE specification in the future meetings, as RAN2 progresses on this sub-agenda.
3 Conclusion
Observation 1: Even when RAN2 (and RAN3) agreed to design inter-CU LTM first before taking up DC, it is essential to have clarity on the allowance (or not) of the configuration of inter-CU LTM in both MN and SN at the same time, as this can impact the design of the RRC signalling structures, on the associated inter-node signalling, and also simplify (or complicate) the L2 handling (for eg., CG terminated bearers, SRBs etc). Besides, RAN3 has already agreed on not supporting the case of having inter-CU in both MN and SN configurations and it would create ambiguity if RAN2 cannot align with RAN3.
Observation 2: RAN3 had a discussion in RAN3#123bis meeting on the aspect of N2 interface based inter-CU and for now they will focus on Xn based inter-CU. 
Observation 3: It would be prudent in RAN2 to continue with RAN3 direction and assume Xn based inter-CU for UE-gNB interactions while designing RRC configuration aspects, and take-up N2 based “if” RAN3 considers this. Besides, the impact on RAN2 should be minimal (or atleast RAN2 should design by minimizing the impact from inter-node)

Proposal 1: RAN2 to conclude on the validity of having LTM configured in both MN and SN at the same time when LTM configuration has inter-CU.  
Proposal 2: RAN2 to assume Xn-based inter-CU while discussing the RRC configuration of inter-CU
Proposal 3: RAN2 to conclude on whether the reference configuration is per-CU or per-LTM (as in Rel-18)
Proposal 4: RAN2 to discuss on L1 event triggered reporting keeping in mind the RAN1 decision of using UCI (and not MAC CE). RAN2 should have a justification on why MAC CE based reporting is needed and what it would cover that UCI based does not.
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