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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 of inter-CU LTM. In this paper, we propose some key directions for agreement to allow both RAN2 and RAN3 to progress further on this objective.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2 Discussion
2.1 RRC structures from UE perspective
In Rel-18 intra-CU LTM, the main structure of RRC configuration to the UE is as shown below in Figure 1. It can be seen that while we have per-candidate LTM configuration, especially for L1 resources (for eg TCI config) each of the per-candidate configurations refer to the common configuration in LTM-CSI-ResourceConfig-List.  
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LTM Candidate  3 Config
LTM Candidate 2 Config
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Per-Candidate Config
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Figure 1: Rel-18 LTM RRC configuration template

In RAN2-125bis, we made an agreement that the UE L1 measurement actions and procedures should not be different because it is acting on inter-CU candidate. And since the UE can be mobile which can result in the same candidate (neighbour) beam becoming an inter-CU from intra-CU and vice-versa, from UE configuration perspective it would be better to not make the configuration different between intra and inter-CU.
	Proposal 4 (modified): UE can be configured with a mixture of intra-CU and inter-CU candidate LTM cells and irrespective of how the UE is configured with this mixture, UE measurement and reporting procedures will be the same for both intra-CU and inter-CU candidate LTM cells.

· Agreed.




Observation 1: From UE perspective the candidate beam(s) the UE measures can be intra or inter-CU based on UE mobility and since Rel-18 signalling includes a common structure for L1 beam related info ( LTM-CSI-ResourceConfig-List) for all the candidates, it would be inefficient to have multiple of these for each inter-CU set of candidates. Also there would be anyway a requirement to consolidate all the configurations before sending to the UE, so it would be better to re-use the same LTM-CSI-ResourceConfig-List to have both intra and inter-CU L1 resource information (with necessary extensions).
Proposal 1: Regardless of how the LTM candidates are configured (per-CU or per-LTM), the inter-CU L1 beam related configuration adds to the existing LTM-CSI-ResourceConfig-List structure. FFS on how to extend this for Rel-19 requirements.
Following the similar vein, the TCI configurations (UL or DL/Joint etc) for inter-CU beams would link to this common CSI structure. Then it would be natural that the source CU consolidates all the CSI L1 configuration from both intra and inter-CU LTM candidates (similar to Rel-18 intra-CU), except that the source CU now needs to get the information from candidate CUs as well. We expect that RAN3 will work on this aspect, but it would be better to provide clear guidance/RAN2 preference to RAN3 about this aspect.
Proposal 2: The source CU consolidates all the CSI L1 configuration from both intra and inter-CU LTM candidates into the LTM-CSI-ResourceConfig-List structure. Inform RAN3 about this RAN2 preference.
2.2 Reference Config for Inter-CU
Building on the direction we chose in the previous section; we can now see a “basic” procedure on how the inter-CU LTM preparation phase would look like as shown in Figure 2 below.
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Figure 2: Source CU mediation with ref config
For a common LTM-CSI-ResourceConfig-List structure to work, source CU needs to (as in Rel-18 intra-CU LTM) prepare the list of CSI/L1 resource configurations, and for this, the source CU should provide a “template” a.k.a  reference config that the candidate CUs can use to provide a delta config. This is not new, as in legacy L3 handover, the source CU would provide the “current” UE config and the target CU would provide the delta config based on this. Only in this case, we have multiple candidates, and the configuration would likely be applied at LTM switch instead of right away.
Observation 2: The notion of source CU providing a reference config to candidate CUs for the candidate CUs to prepare the LTM configuration is very similar to the legacy L3 handover where the source CU would provide the “current” UE config and the target CU would provide the delta config based on this. Only in this case, we have multiple candidates, and the configuration would likely be applied at LTM switch instead of right away.
Observation 3: Preparation of configuration based on reference configuration is already aligned with Rel-18 intra-CU LTM, except that the DUs prepare the config based on the info provided by the master CU. This can continue with the expectation that the candidate DUs would provide the ref config to the participating DUs which the CU controls. And this is anyway RAN3 domain, but the logic is not new.
Observation 4: The fact that source CU handles the reference config would mean that we do not need a separate reference config for every CU. Also, even in legacy L3 Rel-16 CHO, the source CU would provide the UE context (which is similar to ref config) to multiple candidate CUs for potential Rel-16 CHO. So having separate reference configurations per-CU would be a departure from this current framework.
Proposal 3: A single reference config is used for inter-CU LTM, and this reference configuration is the same as Rel-18 reference configuration. RAN2 expects additions to the Rel-18 reference configuration structure for Rel-19 LTM.
2.3 Inter-CU LTM usecase applicability with DC
We understand that RAN2 has decided to take up LTM with DC after the inter-CU LTM is designed for non-DC case, but we think it is better to resolve an open item that RAN2 could not conclude in RAN2-125bis meeting.
The following text captures the discussion RAN2 had on what DC configurations are allowed for Rel-19. 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 5: 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).
Observation 6: 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.
We think it is better to atleast align with RAN3. Besides, the main intention for the WID note during RANP-102 was that the security key handling can become complex if we have inter-CU LTM in both MN and SN.
Observation 7: Security key handling can become complex with inter-CU LTM in both MN and SN
 and confirm that when inter-CU LTM is configured to the UE, the NW does not configure LTM to both MN and SN at the same time.
Proposal 4: The UE is not configured with inter-CU LTM in both MCG and SCG at the same time.
3 Conclusion
Observation 1: From UE perspective the candidate beam(s) the UE measures can be intra or inter-CU based on UE mobility and since Rel-18 signalling includes a common structure for L1 beam related info ( LTM-CSI-ResourceConfig-List) for all the candidates, it would be inefficient to have multiple of these for each inter-CU set of candidates. Also there would be anyway a requirement to consolidate all the configurations before sending to the UE, so it would be better to re-use the same LTM-CSI-ResourceConfig-List to have both intra and inter-CU L1 resource information (with necessary extensions).
Observation 2: The notion of source CU providing a reference config to candidate CUs for the candidate CUs to prepare the LTM configuration is very similar to the legacy L3 handover where the source CU would provide the “current” UE config and the target CU would provide the delta config based on this. Only in this case, we have multiple candidates, and the configuration would likely be applied at LTM switch instead of right away.
Observation 3: Preparation of configuration based on reference configuration is already aligned with Rel-18 intra-CU LTM, except that the DUs prepare the config based on the info provided by the master CU. This can continue with the expectation that the candidate DUs would provide the ref config to the participating DUs which the CU controls. And this is anyway RAN3 domain, but the logic is not new.
Observation 4: The fact that source CU handles the reference config would mean that we do not need a separate reference config for every CU. Also, even in legacy L3 Rel-16 CHO, the source CU would provide the UE context (which is similar to ref config) to multiple candidate CUs for potential Rel-16 CHO. So having separate reference configurations per-CU would be a departure from this current framework.
Observation 5: 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).
Observation 6: 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 7: Security key handling can become complex with inter-CU LTM in both MN and SN

Proposal 1: Regardless of how the LTM candidates are configured (per-CU or per-LTM), the inter-CU L1 beam related configuration adds to the existing LTM-CSI-ResourceConfig-List structure. FFS on how to extend this for Rel-19 requirements.
Proposal 2: The source CU consolidates all the CSI L1 configuration from both intra and inter-CU LTM candidates into the LTM-CSI-ResourceConfig-List structure. Inform RAN3 about this RAN2 preference.
Proposal 3: A single reference config is used for inter-CU LTM, and this reference configuration is the same as Rel-18 reference configuration. RAN2 expects additions to the Rel-18 reference configuration structure for Rel-19 LTM.
Proposal 4: The UE is not configured with inter-CU LTM in both MCG and SCG at the same time.
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