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Introduction
In last meeting, the RRC configuration model for L1L2 inter-cell mobility candidate cell configuration was discussed and the following agreement was achieved [1].
Current options on the table: to configure a L1/L2 inter-cell mobility candidate cell:
a.	One RRCReconfiguration message for candidate target cell
b.	One CellGroupConfig IE for each candidate target cell
c.	One SpCellConfig IE for each candidate target cell

After RAN2#119e meeting, a post email discussion is organized to continue to discuss the RRC configuration model for L1L2 inter-cell mobility candidate cell configuration. In this contribution, we give our considerations on the RRC configuration model, and discuss some other RRC configuration aspects. 
Discussion
L2 configuration and L2 handing
In WID, it is indicated both intra-DU and inter-DU case are supported for L1L2 mobility. For the intra-DU and inter-DU case, the candidate cells configuration could be different, which will be detailed discussed below.
For intra-DU case: 
It seems that only configuring the physical layer configuration parameter for candidate cells is workable. As serving cell and candidate target cell are within the same DU, that is the MAC entity, RLC entity and PDCP entity all located in the same DU/CU. The L2 configuration can share between serving cell and candidate target cells.  
For intra-CU inter-DU case:
Due to the MAC entity and RLC entity are located in different DU, for this case, the MAC layer and RLC layer parameters of the candidate cells need to be configured to UE. The PDCP layer configuration could be shared as serving cell and candidate target cells share one PDCP in intra-CU case. 
The following figure clarifies this more clearly.
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Figure 1 L2 config for intra-DU and intra-CU inter-DU case
Proposal 1: For L1L2 mobility, support the following principle for the commonality of configuration between cells:
· For intra-DU case, SDAP/PDCP/RLC/MAC configurations are shared between the serving cell and candidate cells, only PHY configurations are provided for each candidate cells.
· For intra-CU inter-DU case, SDAP/PDCP configurations are shared between the serving cell and candidate cells, RLC/MAC/PHY configurations are provided for each candidate cells.
In addition, based on the discussion above, we can find PDCP/RLC/MAC entity could be shared for intra-DU case, but different RLC/MAC entity are established in serving cell and candidate cell for inter-DU case. Due to the different architecture, the UE behaviors of MAC layer, RLC layer and PDCP layer are different for intra-DU and intra-CU inter-DU case. 
For intra-DU case:
Considering that serving cell and candidate target cells are under the same DU, the status of the MAC entity and RLC entity can be shared by the serving cell and candidate cells, so there is no need to perform MAC reset and RLC reestablishment to realize the sync between UE and target cell, when UE performs L1/L2 based serving cell change. Obviously, the PDCP reestablishment or PDCP data recovery is also not needed.
For intra-CU inter-DU case:
As the MAC entity and RLC entity are located in different DU, when UE performs L1L2 based serving cell change, MAC reset and RLC reestablishment needs to be performed to sync UE and target DU status like legacy handover based on RRC signaling, meanwhile PDCP data recovery procedure could also need to be performed to avoid data loss for AM DRB.
Proposal 2: For L2 handling during L1L2 based mobility, the following are supported:
· For intra-DU case, UE doesn’t perform MAC reset and RLC reestablishment for each RB.
· For intra-CU inter-DU case, UE shall perform MAC reset, RLC reestablishment for each RB and PDCP data recovery for AM DRB.
[bookmark: _GoBack]RRC configuration model for L1L2 inter-cell mobility candidate cell configuration
In email discussion [2], the following three RRC configuration models for L1L2 inter-cell mobility candidate cell configuration are listed for discussion.
Model 1: one RRCReconfiguration message for each candidate target configuration
Model 2: one CellGroupConfig IE for each candidate target configuration
Model 3: one SpCellConfig IE (and eventually SCellConfig IE) for each candidate target configuration
Each model above is discussed about the pros and cons in [2], the main preference of companies focus on Model 1 and Model 2, as Model 3 has obvious drawback i.e. Model 3 cannot support all the targeted scenarios (e.g. inter-DU scenario). 
Actually, from our perspective, only support Model 1 or Model 2 also exists some issues. If only Model 1 is supported, it will always involve CU to composite the message which is unnecessary as the configuration is on DU level only. In addition, for Model 1, UE needs to send RRCReconfigurationComplete RRC message to network for confirmation, which is not needed for Model 2 and Model 3. RRC signaling can cause more latency than L1L2 signaling. Furthermore, how to use the rrc-TransactionIdentifier in RRCReconfigurationComplete message and whether the rrc-TransactionIdentifier need to be extended also should be considered in case of subsequent access for same candidate cell if supported. If only Model 2 is supported, the key issue is more spec effort is needed to specify the procedure and handling for each IE in cell group level for intra-DU case.
Based on the above considerations, we prefer combination of Model 2 and Model 3 with choice structure, Model 2 is used for inter-DU case and Model 3 is used for intra-DU case. Combination of Model 2 and Model 3 is more flexible for different case (inter-DU and intra-DU case) and reduce signaling overhead and spec impact for intra-DU case comparing with mode1 and mode 2. Example of configuring a L1L2 inter-cell mobility candidate cell configuration with a choice structure as follow:
RRCReconfiguration-IEs ::=              SEQUENCE {
    radioBearerConfig                       RadioBearerConfig                                                      OPTIONAL, -- Need M
    secondaryCellGroup                      OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Cond SCG
    measConfig                              MeasConfig                                                             OPTIONAL, -- Need M
    lateNonCriticalExtension                OCTET STRING                                                           OPTIONAL,
nonCriticalExtension                    RRCReconfiguration-v1530-IEs                                           OPTIONAL
}
RRCReconfiguration-vXXXX-IEs ::=           SEQUENCE { 
L1L2-candidateCellConfig-r18            L1L2-candidateCellConfig-r18                                               OPTIONAL   
nonCriticalExtension                     SEQUENCE {}                                                                                   OPTIONAL      
}

L1L2-candidateCellConfig-r18  ::=           SEQUENCE {
L1L2-candidateCellConfig-ToAddModList-r18      SEQUENCE (SIZE(1..maxL1L2Candiates-r18)) OF L1L2-candidateCellConfig-ToAddModList-r18  OPTIONAL, -- Need N    
L1L2-candidateCellConfig-ToRemoveList-r18      SEQUENCE (SIZE(1..maxL1L2Candiates-r18)) OF L1L2-candidateCellId-r18  OPTIONAL, -- Need N
}

L1L2-candidateCellConfig-ToAddModList-r18  ::=           SEQUENCE {  
L1L2-candidateCellId-r18              L1L2-candidateCellId-r18,
L1L2-candidateCellConfig              CHOICE {
       L1L2-candidateCellConfig-inter-DU        OCTET STRING  (CONTAINING CellGroupConfig),
       L1L2-candidateCellConfig-intra-DU        OCTET STRING  (CONTAINING SpCellConfig)
}
}
                            
Figure 2 Example of configuring a L1L2 inter-cell mobility candidate cell configuration with a choice structure
In general, we propose that RAN2 to take combination of Model 2 and Model 3 using choice structure into consideration for the RRC configuration model for L1L2 inter-cell mobility candidate cell configuration.
Proposal 3: The combination of Model 2 and Model 3 using choice structure should be used for the RRC configuration model for L1L2 inter-cell mobility candidate cell configuration.
Configuration of L1 measurement for candidate cells configuration
In R18 L1L2 mobility, so as to assist network to trigger the L1L2 mobility, UE need to perform the L1 measurement and report the corresponding measurement results to network. Further, it is probably that the beam indication need to be included within the L1L2 mobility command, thus UE should know the corresponding configurations of TCI states in advance. 
Observation 1: UE need to apply the configurations of L1 measurement and TCI states of all candidate cells before UE determined the target cell to be access via the L1L2 mobility command.
In addition to the configurations of L1 measurement and TCI states, the other configurations like PXXXH, MAC/RLC configurations shall be applied by UE only after receiving the L1L2 mobility command. Thus, the configurations of the candidate cells include the following two aspects.
· #1: Configurations to be used by UE before L1L2 mobility command; (the L1 measurement of candidate cell, as well as the TCI pool configurations of the candidate cell)
· #2: Configurations of candidate cells to be used by UE after L1L2 mobility command; 
In RAN2#119e, a post email [2] is assigned on the modeling of RRC configurations for L1L2 inter-cell mobility candidate cells. But it is observed that only the #2 was addressed in [2]. Thus, it is proposed that RAN2 should further discuss on the modeling of #1.
Proposal 4: RAN2 to further discuss on the modeling of the configurations to be used by UE before the L1L2 mobility command.
Since the configuration of #2 is related with the L1 beam measurement and beam indication, thus the detailed modeling of #2 is discussed at the contribution [3]. 
Occasion to send the candidate cells configuration information to UE
The intention of L1/L2 based inter-cell mobility is to realize fast cell level mobility by L1/L2 signaling. In order to realize fast cell level mobility, the network needs to provide candidate cells configuration information to UE in advance. The occasion to send the candidate cells configuration information to UE needs to be discussed.
Considering that the candidate cells configuration information should be provided to UE before the UE receives the L1/L2 cell mobility command, the occasion to send the candidate cells configuration information to UE is mainly focus on the following two time points:
                  Option 1:  together with beam measurement configuration
                  Option 2:  after UE reports the beam measurement result
For Option 2, there seems to be a risk on the benefit of the reduction of latency, due to the L1/L2 cell mobility command from network is decided based on beam measurement result reported, but the preparation and sending of the candidate cells configuration need to consume some latency, the benefit of the L1L2 based on mobility on latency reduction will not outstanding. Therefore, Option 1 is preferred, i.e. the network sends candidate cells configuration information to UE together with beam measurement configuration.
Proposal 5: The network sends candidate cells configuration to UE together with the beam measurement configuration.

Validity check for candidate cells configuration
For the preconfigured candidate cell configuration, when to perform validity checking/compliance check has been discussed in post email 036 and views are diverged. In our understanding, performing the decoding and checking before cell switch command could reduce some latency caused by decoding and checking handling after cell switch command, and reduced latency is one main aim for L1L2 mobility. So it is better to perform ASN.1 decoding and validity checking/compliance check before cell switch command i.e. upon reception of the candidate cell configuration. Therefore, it is proposed,
Proposal 6: For R18 L1L2 mobility, the validity check/compliance checks of candidate cell configuration are performed upon reception of the candidate cells configuration.
Subsequent L1L2 mobility without RRC reconfiguration
Another issue needs to be considered is whether subsequent L1L2 mobility without RRC reconfiguration is supported. From our perspective, if the UE removes all candidate cells configuration after executing once L1L2 mobility, the RRC reconfiguration will be needed to support the subsequent L1L2 mobility. Considering the complexity for candidate cell configuration preparation which could involve some interface procedures (e.g. F1 interface) and signaling overhead, it is better for UE to maintain the candidate cells configuration for subsequent L1L2 mobility without RRC reconfiguration which is similar consideration as the objective of selective activation of cell groups. 
Proposal 7: Support subsequent L1L2 mobility for which the reconfiguration of candidate cell by RRC is unnecessary.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Based on the previous analysis in section 2, our main contributions are summarized as follows:
Proposal 1: For L1L2 mobility, support the following principle for the commonality of configuration between cells:
· For intra-DU case, SDAP/PDCP/RLC/MAC configurations are shared between the serving cell and candidate cells, only PHY configurations are provided for each candidate cells.
· For intra-CU inter-DU case, SDAP/PDCP configurations are shared between the serving cell and candidate cells, RLC/MAC/PHY configurations are provided for each candidate cells.
Proposal 2: For L2 handling during L1L2 based mobility, the following are supported:
· For intra-DU case, UE doesn’t perform MAC reset and RLC reestablishment for each RB.
· For intra-CU inter-DU case, UE shall perform MAC reset, RLC reestablishment for each RB and PDCP data recovery for AM DRB.
Proposal 3: The combination of Model 2 and Model 3 using choice structure should be used for the RRC configuration model for L1L2 inter-cell mobility candidate cell configuration.
Observation 1: UE need to apply the configurations of L1 measurement and TCI states of all candidate cells before UE determined the target cell to be access via the L1L2 mobility command.
Proposal 4: RAN2 to further discuss on the modeling of the configurations to be used by UE before the L1L2 mobility command.
Proposal 5: The network sends candidate cells configuration to UE together with the beam measurement configuration.
Proposal 6: For R18 L1L2 mobility, the validity check/compliance checks of candidate cell configuration are performed upon reception of the candidate cells configuration.
Proposal 7: Support subsequent L1L2 mobility for which the reconfiguration of candidate cell by RRC is unnecessary.
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