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1. Introduction

In RAN2#119-e meeting, the RRC model of candidate cell configuration for L1/L2 mobility was discussed. And the following agreements were made.

	· Current options on the table: to configure a L1/L2 inter-cell mobility candidate cell:

a.
a. One RRCReconfiguration message for candidate target cell

b.
b. One CellGroupConfig IE for each candidate target cell

c.
c. One SpCellConfig IE for each candidate target cell


After RAN2#119e meeting, an post-meeting email discussion in [1] discussed the pros/cons of options on the table, and some down selection was suggested by the Rapporteur. In this paper, we provide our view of RRC models and suggested to wait more inputs from other working groups before making final decision on the option selection. In addition, some other aspects related to RRC are discussed in this paper. 

2. Discussion

2.1. RRC Models
In the email [1], the pros and cons of each RRC model are well summarized as following. 

	Model
	Pros
	Cons

	Model 1
(One RRCReconfiguration message (or FFS RRCReconfiguration IEs) for each candidate target configuration)
	· Full flexibility

· Support of all targeted scenarios

· Similarities with the existing CHO framework


	· Since only intra-CU scenario is considered, there may be no need to provide all configurations and field within the RRCReconfiguration message.

· Existing RRC procedures may heavily impacted (specification efforts may not be minimal).

· Delta signalling may be needed (and needs to be discussed how to achieve it).

· Potentially longer latency due to the execution of some RRC procedures (e.g., radio bearers, security, L1/L2 processing).



	Model 2
(One CellGroupConfig IE (FFS additional IEs) for each candidate target configuration)
	· Support for all targeted scenarios

· Smaller signalling overhead compared to e.g., model 1.

· Potentially reduced interruption time due to less time spent by the UE to execute non-necessary RRC procedures.


	· How to perform L2 reset needs to be clarified

· A new procedure for L1/L2 mobility may be needed (but some companies do not consider this necessarily a con).

· One CellGroupConfig for each L1/L2 mobility target configuration

· Configuration outside the CellGroupConfig may require a subsequent RRCReconfiguration message after the switch has happened.

· Delta signalling may be needed (and needs to be discussed how to achieve it).



	Model 3
(one SpCellConfig IE (and eventually SCellConfig IE) for each candidate target configuration)
	· The smallest signalling overhead compared to the other models
	· Target scenarios not fully supported (i.e., no support for the inter-DU case).

· How to perform L2 reset needs to be clarified

· Little flexibility compared to the other models

· Delta signalling may be needed (and needs to be discussed how to achieve it)


In addition to the pros and cons summarized in the table, we prefer to highlight some other issues to be noticed.

Different from model 1, model 2/3 can not provide the SIB1 of the target cell to UE in the pre-configured RRC configuration. The SIB1 is useful for some procedures in the target cell, e.g. UAC. In TS 38.331, it is stated that:

After a PCell change in RRC_CONNECTED the UE shall defer access barring checks until it has obtained SIB1 (as specified in 5.2.2.2) from the target cell. 
It implies without SIB1 in the pre-configured RRC configuration for the target cell, the new service initiation in the target cell will be delayed until UE obtains the SIB1 of the target cell via broadcasting. 

Observation 1: With model 1, UE can initiate a new service in the target cell immediately after L1/L2 mobility since UAC can be performed according to SIB1 provided in the pre-configured RRC configuration for the target cell. While with model 2/3, UE can only initiate new service in the target cell after obtaining the SIB1 of the target cell via broadcasting. 

In RAN2#119e meeting, it was agreed that:

	· R2 will initially focus on PCell mobility. 

· R2 assumption: Rel-18 L1/L2 mobility includes both non-CA (PCell only) and CA scenarios (PCell and SCell). This includes the following cases

a) the target PCell/target SCell(s) is not a current serving cell (CA ( CA scenario with PCell change)

b) FFS the target PCell is a current SCell

c) FFS the target SCell is the current PCell.

· DC scenarios are FFS (e.g. PSCell mobility may be a low hanging fruit FFS). 


With this agreement, it is not clear whether SCell change without SpCell change is a target scenario to be considered in R18 L1/L2 mobility. If yes, we think the model 3 is the most suitable model for this scenario, since only the target SCell configuration can be provided to UE in the pre-configured RRC configuration. Compared with model 1/2 which have to provide SpCell configuration in the pre-configured RRC configuration, model 3 is the most useful approach given the short latency due to the execution of the small RRC configuration and the lowest signaling overhead. 

Observation 2: Among the three models, the model 3 is the most suitable one for the scenario of SCell change without SpCell change, given the short latency due to the execution of the small RRC configuration and the lowest signaling overhead.  

In Rel-17 ICBM, the L1 measurement configuration for the neighboring cell with PCI different from the serving PCI, which was decided by RAN1, is configured in serving cell configuration, instead of serving CG configuration. We wonder whether the model options have different impacts on L1 measurement configuration, which needs to be consulted with RAN1.

Observation 3: It is not clear whether the model options have different impacts on L1 measurement configuration, which needs to be consulted with RAN1. 
Given the observations above, we prefer not to rule out any solution at this early stage. At least we need to wait for the discussion in RAN2 and RAN1 for one or two meetings. 

Proposal 1: Not rule out any RRC model for candidate cell configuration before RAN2 decsion on target scenarios and consulting RAN1.

2.2. Target Scenarios
Considering the above RAN2 conclusions on the the target scenarios made in RAN2#119e meeting, it is not clear whether SCell change without SpCell change is a target scenario to be considered in Rel-18 L1/L2 mobility. In our understanding, typically, the SpCell has better coverage than SCell to provide robustness connection between the network and UE. Hence, it may happen that UE leaves out of SCell’s coverage without leaving out of SpCell ’s coverage. Force UE to change SpCell whenever UE needs to switch SCell is overkill. Thus, we think SCell change without SpCell change could be considered as a target scenario of Rel-18 L1/L2 mobility. Besides, we agree with some companies’ argument that we should first focus on SpCell change firstly, and SCell change will be easily supported by the designed L1/L2 mobility procedure. 
Proposal 2: L1/L2 inter-cell mobility is targeted to be applicable to SCell change without SpCell change.
2.3. Validity Check on Pre-configured RRC configurations of Candidate Cells

In CHO and CPAC mechanisms, one UE is not required the perform validity check on pre-configured RRC configurations of candidate cells. It implies UE performs validity check on the pre-configured RRC configuration of the candidate cell only if the candidate cell is determined as the target cell after the corresponding trigger condition is met. This design is helpful to reduce the UE burden on RRC message processing. In addition, potential RLF caused by configuration mistakes from one candidate cell can be avoided, if the candidate cell is not selected as the target cell by UE. 

Whether a similar design can be reused in L1/L2 mobility needs to be discussed. In the last RAN2 meeting, it was proposed to introduce early RACH in L1/L2 mobility [2][3]. Early RACH requires UE to perform RACH towards the candidate cell before the handover command is received. Hence, UE may need to check the pre-configured RRC configurations of candidate cells to obtain the RACH configuration in the candidate cell. Therefore, validity check on pre-configured RRC configurations of candidate cells may be performed before handover execution.

Proposal 3: RAN2 to discuss whether UE needs to perform validity check on pre-configured RRC configurations of candidate cells before the L1/L2 HO command is received, e.g. to obtain the RACH configuration of the target cell for early RACH.

2.4. Subsequent L1/L2 Mobility after Handover Completion

Subsequent L1/L2 inter-cell mobility after handover completion was proposed in the last RAN2 meeting [4][5]. If the UE releases the configurations of candidate cells after handover completion, then the UE doesn’t have a chance to perform “subsequent L1/L2 mobility” before re-initialization of L1/L2 mobility from the network. Supporting subsequent mobility after handover completion is considered helpful in CPAC mechanism, since the network does not need to perform the handover preparation phase and the reconfiguration in Uu can be omitted in the subsequent handover procedure. The same logic can be followed in L1/L2 Mobility here. Hence, we suggest to support subsequent L1/L2 mobility after handover completion, which can be achieved by not releasing the configurations of candidate cells after handover completion.

Proposal 4: The pre-configured configurations for candidate cells for L1/L2 mobility could be kept after handover completion for subsequent L1/L2 mobility. 

If proposal 4 is agreed, one candidate cell with configuration stored in UE may be used as target cell for both intra-DU and inter-DU handover, determined by whether the serving cell and candidate cell belong to the same DU. Take the following figure as an example: 


[image: image1.emf]Cell1 Cell2-A

Cell2-B


Figure1 Inter-DU or Intra-DU handover
Cell1 belongs to DU1, while Cell2-A and Cell2-B belong to DU2. At time T1, one UE is served by Cell1, Cell2-B is configured as candidate cell for L1/L2 mobility. At time T1, the UE handover to Cell2-A. Hence, at T1, Cell2-B is the candidate for inter-DU handover, while at T2, Cell2-B is the candidate for intra-DU handover. 
Proposal 5: The RRC configuration of one candidate cell should be applicable for both intra-DU and inter-DU L1/L2-based mobility.
3. Conclusion

In this contribution, we provide our view of RRC models and discuss some issues related to RRC. We have the following observations and proposals:

Observation 1: With model 1, UE can initiate a new service in the target cell immediately after L1/L2 mobility since UAC can be performed according to SIB1 provided in the pre-configured RRC configuration for the target cell. While with model 2/3, UE can only initiate new service in the target cell after obtaining the SIB1 of the target cell via broadcasting. 

Observation 2: Among the three models, the model 3 is the most suitable one for the scenario of SCell change without SpCell change, given the short latency due to the execution of the small RRC configuration and the lowest signaling overhead.  

Observation 3: It is not clear whether the model options have different impacts on L1 measurement configuration, which needs to be consulted with RAN1. 

Proposal 1: Not rule out any RRC model for candidate cell configuration before RAN2 decsion on target scenarios and consulting RAN1.

Proposal 2: L1/L2 inter-cell mobility is targeted to be applicable to SCell change without SpCell change.
Proposal 3: RAN2 to discuss whether UE needs to perform validity check on pre-configured RRC configurations of candidate cells before the L1/L2 HO command is received, e.g. to obtain the RACH configuration of the target cell for early RACH.

Proposal 4: The pre-configured configurations for candidate cells for L1/L2 mobility could be kept after handover completion for subsequent L1/L2 mobility. 

Proposal 5: The RRC configuration of one candidate cell should be applicable for both intra-DU and inter-DU L1/L2-based mobility.
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