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1. Introduction
In RAN2#113bis-e meeting, RAN2 intensively discussed the L1/L2 centric mobility based on RAN1 LSes [1][2], and one email discussion “[Post113bis-e][061][feMIMO] InterCell mTRP and L1L2 mobility” has been made to achieve better understanding of impact in RAN2. 
In this contribution, we will share some views on the modeling of L1/L2 centric mobility and list some other issues which have not been covered by the email discussion.
2. Modeling of L1/L2 centric mobility
Based on the LS from RAN1, the main intention of L1/L2 centric mobility is to enable the use of TCI state from “Non-serving cells” with different PCI.
According to current specs, TCI state can be associated to two types of reference signals: CSI-RS and SSB. To enable the use of TCI state associated to the SSB of another cell (“Non-serving cell”), the following two alternatives can be considered:
· Alt1: TCI state of “Non-serving cell” and “serving cell” can be configured in the same BWP. And the TCI state can be refer to a SSB with different PCI other than the PCI of the serving cell.
· Alt2: TCI state of “Non-serving cell” and “serving cell” can be configured in different BWP of the same serving cell. And the TCI state can be refer to a SSB with different PCI other than the PCI of the serving cell.
· Alt3: TCI state of “Non-serving cell” and “serving cell” have to be configured as TCI state of different cell.
One figure is given as follow to show the expected the signaling structure for the three alternatives:



From RAN2 perspective, all the three alternatives can achieve the requirement from RAN1, but the impact on RAN2 seems quite different. 
· For the alternative 1&2, the L1/L2 centric mobility refer to the TCI state switch or BWP switch within one serving, which can be transparent to L3. And the only requirement for RAN2 is to support the configuration of TCI state refer to SSB of other cell as part of TCI states of the serving cell.
· For the alternative 3, since TCI state is associated with different serving cell, the following two procedure can be considered from RAN2 perspective:
· Alt 3-1: The L1/L2 centric mobility can be modeling as something similar as conditional handover or serving cell change, which can be triggered by L1/L2 command.
· Alt 3-2: The L1/L2 centric mobility can be modeling as serving cell activation/deactivation, in which case both serving cells will be configured to UE, and the two serving cells can be activated/deactivated by L1/L2 centric command. Compared to current CA procedure, the main difference are whether the two serving cells can be activated at the same time and whether only the activated serving cell will consume the UE capability.

The alternatives and corresponding impact on RAN2 are summarized in the table below, and RAN2 is kindly asked to take this into account in the discussion on L1/L2 centric mobility and consult RAN1 if needed.
Proposal 1: RAN2 is kindly asked to discuss the following alternative modelings of L1/L2 centric mobility and consult with RAN1 if needed.
	Alternatives 
	Modeling of L1/L2 centric mobility
	Potential impact on RAN2

	Alt1

	TCI state of “Non-serving cell” and “serving cell” can be configured in the same BWP. And the TCI state can be refer to a SSB with different PCI other than the PCI of the serving cell
	The L1/L2 centric mobility refer to the TCI state switch within one BWP, which can be transparent to L3. And the only requirement for RAN2 is to support the configuration of TCI state refer to SSB of other cell as part of TCI states of the serving cell.

	Alt2

	TCI state of “Non-serving cell” and “serving cell” can be configured in different BWP of the same serving cell. And the TCI state can be refer to a SSB with different PCI other than the PCI of the serving cell
	The L1/L2 centric mobility refer to the BWP switch within one serving cell, which can be transparent to L3. And the only requirement for RAN2 is to support the configuration of TCI state refer to SSB of other cell as part of TCI states of the serving cell.

	Alt3

	TCI state of “Non-serving cell” and “serving cell” have to be configured as TCI state of different serving cell
	For the alternative 3, since TCI state is associated with different serving cell, the following two procedure can be considered from RAN2 perspective:
· Alt 3-1: The L1/L2 centric mobility can be modeling as something similar as conditional handover or serving cell change, which can be triggered by L1/L2 command.
· Alt 3-2: The L1/L2 centric mobility can be modeling as serving cell activation/deactivation, in which case both serving cells will be configured to UE, and the two serving cells can be activated/deactivated by L1/L2 centric command. Compared to current CA procedure, the main difference are whether and how to handle the PCell role change, whether the two serving cells can be activated at the same time and whether only the activated serving cell will consume the UE capability.




3. Other issues for L1/L2 centric mobility
For the resource usage and maintenance 
In the L3 mobility, the resource in source cell will be release once UE handover successfully from source cell to target cell. Although the UE can communicate with source cell and target cell during DAPS HO, the connection with source cell will still be release after the DAPS HO. For L1/L2 centric mobility, the following issues can be further clarified:
Whether the resource associated with source cell will be released after the L1/L2 centric mobility?
If not, whether the resource from source cell and target cell will be maintained as a common resource pool, in which the resource from both source cell and target cell can be used by UE in a L3 transparent way (e.g. once the source of target cell is (pre)configured, UE can switch back and forth between source and target cell without L3 involved)?
In LTE CoMP, the UE in the edge of cell is allowed to use the resource from different cells simultaneously based on dynamic scheduling, which is transparent to L3. For the L1/L2 centric mobility, we are wondering whether such operation is still allowed or not. 
If the resource of source cell will not be released, whether the resource from two cells can be used by UE simultaneously (including in TDM mode controlled by scheduling) ?

For the UE capability consumption&requirement
In normal mobility, since UE is only allowed to use the resource from one cell, only one cell capability will be consumed from UE capability perspective, and feature set with only one entry in feature set per CC is required. For carrier aggregation, since UE is required to use the resource from two cells, feature set with multiple entries in feature set per CC is required. It is also worth noting that, even the serving cell is deactivated, the UE capability will still be consumed in current specs.
For the L1/L2 centric mobility, since the L1 measurement on the resource from neighbour cell is required, we are wondering that:
How to understand the L1/L2 centric mobility from UE capability perspective, whether a feature set with multiple entries in feature set per CC is required (e.g. one for source cell and one for target cell) or a feature set with only one entry in feature set per CC is sufficient?

For the L3 RRM and mobility robustness 
In L3 handover, event based measurement report is widely used in filed to trigger the handover, and it is up to L3 RRM function to determine the configuration of hysteresis, timeToTrigger, threshold for the triggering of event. To improve the robustness and performance of handover, lots of optimization have been discussed and adopted in RAN2 and RAN3 (e.g. SON) to avoid the early handover, late handover and pingpang handover.
For the L1/L2 centric mobility, if UE can not use the resource from source cell and target cell simultaneously, it seems the early handover, late handover, pingpang handover similar issue may still exist. Therefore, we are wondering whether the mobility robustness issue have been considered by RAN1 that:
Whether the L3 RRM function will be involved in the L1/L2 centric mobility? If not, whether and how can the L1/L2 centric mobility achieve similar robustness as L3 handover, taking early handover, late handover, pingpang handover issues into account?

Proposal 2: RAN2 is kindly asked to discuss the issues listed above, and consult with RAN1 if needed.
4. Conclusion and proposals
Based on the discussion above, we provide our conclusion and proposals as follow:
Proposal 1: RAN2 is kindly asked to discuss the following alternative modeling of L1/L2 centric mobility and consult RAN1 if needed.


	Alternatives 
	Modeling of L1/L2 centric mobility
	Potential impact on RAN2

	Alt1

	TCI state of “Non-serving cell” and “serving cell” can be configured in the same BWP. And the TCI state can be refer to a SSB with different PCI other than the PCI of the serving cell
	The L1/L2 centric mobility refer to the TCI state switch within one BWP, which can be transparent to L3. And the only requirement for RAN2 is to support the configuration of TCI state refer to SSB of other cell as part of TCI states of the serving cell.

	Alt2

	TCI state of “Non-serving cell” and “serving cell” can be configured in different BWP of the same serving cell. And the TCI state can be refer to a SSB with different PCI other than the PCI of the serving cell
	The L1/L2 centric mobility refer to the BWP switch within one serving cell, which can be transparent to L3. And the only requirement for RAN2 is to support the configuration of TCI state refer to SSB of other cell as part of TCI states of the serving cell.

	Alt3

	TCI state of “Non-serving cell” and “serving cell” have to be configured as TCI state of different serving cell
	For the alternative 3, since TCI state is associated with different serving cell, the following two procedure can be considered from RAN2 perspective:
· Alt 3-1: The L1/L2 centric mobility can be modeling as something similar as conditional handover or serving cell change, which can be triggered by L1/L2 command.
· [bookmark: _GoBack]Alt 3-2: The L1/L2 centric mobility can be modeling as serving cell activation/deactivation, in which case both serving cells will be configured to UE, and the two serving cells can be activated/deactivated by L1/L2 centric command. Compared to current CA procedure, the main difference are whether and how to handle the PCell role change, whether the two serving cells can be activated at the same time and whether only the activated serving cell will consume the UE capability.



Proposal 2: RAN2 is kindly asked to discuss the following issues, and consult with RAN1 if needed:
For the resource usage and maintenance 
· Whether the resource associated with source cell will be released after the L1/L2 centric mobility?
· If not, whether the resource from source cell and target cell will be maintained as a common resource pool, in which the resource from both source cell and target cell can be used by UE in a L3 transparent way (e.g. once the source of target cell is (pre)configured, UE can switch back and forth between source and target cell without L3 involved)?
· If the resource of source cell will not be released, whether the resource from two cells can be used by UE simultaneously (including in TDM mode controlled by scheduling) ?
For the UE capability consumption&requirement
· How to understand the L1/L2 centric mobility from UE capability perspective, whether a feature set with multiple entries in feature set per CC is required (e.g. one for source cell and one for target cell) or a feature set with only one entry in feature set per CC is sufficient?
For the L3 RRM and mobility robustness 
· Whether the L3 RRM function will be involved in the L1/L2 centric mobility? If not, whether and how the L1/L2 centric mobility achieve the similar robustness as L3 handover, taking early handover, late handover, pingpang handover issues into account?
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