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Introduction
During the RAN2#119e meeting, initial discussion on configuration of the candidate target cells for L1/L2 mobility has been carried out and the following agreement has been achieved.
	· 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


In this contribution, we discuss the initiation of the L1/L2 mobility configuration procedure and further discuss the modelling of the L1/L2 mobility configuration and provide our views to facilitate the progress on the discussion.
Discussion
RRC Modelling for L1/L2 mobility configuration
Following options are discussed in the email discussion [Post119-e][048][feMob]:
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
In this contribution, it should be first clarified on the understanding of model 1.
	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-v1530-IEs ::=            SEQUENCE {
    masterCellGroup                         OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M
    fullConfig                              ENUMERATED {true}                                                      OPTIONAL, -- Cond FullConfig
    dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message                     OPTIONAL, -- Cond nonHO
    masterKeyUpdate                         MasterKeyUpdate                                                        OPTIONAL, -- Cond MasterKeyChange
    dedicatedSIB1-Delivery                  OCTET STRING (CONTAINING SIB1)                                         OPTIONAL, -- Need N
    dedicatedSystemInformationDelivery      OCTET STRING (CONTAINING SystemInformation)                            OPTIONAL, -- Need N
    otherConfig                             OtherConfig                                                            OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1540-IEs                                           OPTIONAL
}

RRCReconfiguration-v1540-IEs ::=        SEQUENCE {
    otherConfig-v1540                       OtherConfig-v1540                                                      OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1560-IEs                                           OPTIONAL
}

RRCReconfiguration-v1560-IEs ::=         SEQUENCE {
    mrdc-SecondaryCellGroupConfig            SetupRelease { MRDC-SecondaryCellGroupConfig }                        OPTIONAL,   -- Need M
    radioBearerConfig2                       OCTET STRING (CONTAINING RadioBearerConfig)                           OPTIONAL,   -- Need M
    sk-Counter                               SK-Counter                                                            OPTIONAL,   -- Need N
    nonCriticalExtension                     RRCReconfiguration-v1610-IEs                                          OPTIONAL
}




Since all the others parameters in RRCReconfiguration other than CellGroupConfig are optional Need N or Need M, the NW can choose to not change those parameters, if not needed. In that case, the RRCReconfiguration message only includes the CellGroupConfig IE, as supported in the current ASN.1 signalling. Therefore, the target configuration can be same between model 1 and 2, resulting in same overhead and processing delay. 
Observation 1: Overhead/processing delay is not an issue, since Model l (RRCReconfiguration level) allows NW to only include CellGroupConfig field with other optional fields as absent, by which it has same overhead as Model 2 (CellGroupConfig level).
We also note that model 1 does not have to use the RRCReconfiguration message as the container. If RAN2 consider the “message container” as extra complexity to UE, the model 1 can use “one RRCReconfiguration-IEs IE” for each candidate instead. 
Observation 2: In Model 1, RAN2 can consider to use one “RRCReconfiguration-IEs IE” for each candidate, which does not have to be a message container.
We observe following motivations to use Model l (RRCReconfiguration level):
· The PDCP data recovery is needed for AM DRB, since RLC re-establishment may be needed in HO. It can be easily indicated about this L2 reset, by using the legacy “recoverPDCP” in RadioBearerConfig.
· It can change L3 measurement configuration to better match with new UE location. This is needed at least/very likely to update the MO or the MO associated with trigger event of measurement configuration upon inter-frequency/inter-DU mobility, since the frequency of MO is likely to change after switching DU. This provides the solution on inter-frequency scenario.
· CU needs to know the HO successful completion of the UE, and therefore the CU can stop the data or RRC transmission to the source DU. And RRCReconfigurationComplete message is straight forward way to indicate this if adopting model 1.
· The CHO/CPAC procedure already gives clear framework on how to handle the pre-configuration in the specification. And, it can be easily extended to inter-CU scenario in the future.
Observation 3: The key motivations of using Model l (RRCReconfiguration level):
· Support the L2 reset indication easily, including PDCP data recovery and RLC re-reestablishment;
· Support L3 measurement configuration update (needed in inter-frequency mobility);
· Easy to acknowledge the HO successful completion to CU, by the RRCReconfigurationComplete message;
· Easy to reuse the CHO procedure framework for specification and easy for possible future inter-CU extension.
In addition, we recognise following issues which make the model 2 not that easy to be specified.
Observation 4: The issues of using Model 2 (CellGroupConfig level):
· It is difficult to indicate the PDCP data recovery, which is per RB in RadioBearerConfig;
· New RRC procedure is needed to handle the CG configuration, if not included in RRCReconfiguration.
It is also observed by majority in the email discussion that model 3 cannot well support the agreed inter-DU scenario.
Observation 5: The Model 3 (SpCellConfig level) does not support inter-DU mobility, since RLC configuration, mac-CellGroupConfig and physicalCellGroupConfig need to be updated.
Based on the above observations, we propose following for RAN2 discussion.
Proposal 1: The Model 3 (SpCellConfig level) should be excluded.
Proposal 2: Way forward on the down-selection between Mode l and 2 can be:
· WF1: Use Model 1 (RRCReconfiguration level) as assumption. FFS to add restriction of only including CellGroupConfig level parameters in this release.
· WF2: Postpone the down-selection between model 1 and model 2 to later phase, since more progress on the functionality/scenarios are needed to conclude the parameters requiring updates.
Initiation of the L1/L2 mobility configuration procedure
As mentioned in the WID[1], configuration of multiple candidate target cells should be provided to UE before the handover command, to allow fast application of configurations when the L1/L2 handover is triggered. The first question that comes to mind is which node (i.e. gNB-CU or gNB-DU) initiates the L1/L2 mobility configuration procedure. 
In the last meeting, RAN3 has agreed that the gNB-CU initiates the L1/L2 mobility configuration procedure. And whether the gNB-DU can also initiate the L1/L2 mobility configuration procedure can be further discussed.
If the gNB-DU initiated the L1/L2 mobility configuration procedure, gNB-DU can determine the candidate cells in intra-DU case without involving the gNB-CU. Before sending the pre-configuration for the candidate cells to the UE by using RRCReconfiguration message, the gNB-CU only needs to obtain the configurations of candidate cells from the gNB-DU. However, for inter-DU case, the gNB-DU does not know the neighbour relationship and cannot determine the candidate cells under the target gNB-DU. Besides, there is no interface between the gNB-DUs, therefore the gNB-CU also needs to participate in the L1/L2 mobility configuration procedure initiated by the gNB-DU in inter-DU case, which is complicated and requires more F1 interaction.
In addition, from the perspective of design complexity, RAN2 agreed that the design of inter-DU and intra-DU L1/L2 mobility should be as common as possible. The gNB-CU initiated L1/L2 mobility configuration procedure is more consistent with this intent whereas the gNB-DU initiated is not.
	· The design for intra-DU and inter-DU L1/L2-based mobility should share as much commonality as reasonable. FFS which aspects need to be different.


Based on the above analysis, we think that it is sufficient for gNB-CU to determine the candidate target cells and initiate the L1/L2 configuration procedure, and the gNB-DU initiated L1/L2 mobility configuration procedure does not need to be supported. Or, at least the DU initiated L1/L2 mobility configuration procedure can be studied by low priority.
Proposal 3: For L1/L2 mobility procedure, RAN2 confirm that the pre-configuration of candidate target configuration is always initiated by the gNB-CU, and not supporting the initiation by gNB-DU.
Conclusion
In this contribution, we have the following proposals:
Observation 1: Overhead/processing delay is not an issue, since Model l (RRCReconfiguration level) allows NW to only include CellGroupConfig field with other optional fields as absent, by which it has same overhead as Model 2 (CellGroupConfig level).
Observation 2: In Model 1, RAN2 can consider to use one “RRCReconfiguration-IEs IE” for each candidate, which does not have to be a message container.
Observation 3: The key motivations of using Model l (RRCReconfiguration level):
· Support the L2 reset indication easily, including PDCP data recovery and RLC re-reestablishment;
· Support L3 measurement configuration update (needed in inter-frequency mobility);
· Easy to acknowledge the HO successful completion to CU, by the RRCReconfigurationComplete message;
· Easy to reuse the CHO procedure framework for specification and easy for possible future inter-CU extension.
Observation 4: The issues of using Model 2 (CellGroupConfig level):
· It is difficult to indicate the PDCP data recovery, which is per RB in RadioBearerConfig;
· New RRC procedure is needed to handle the CG configuration, if not included in RRCReconfiguration.
Observation 5: The Model 3 (SpCellConfig level) does not support inter-DU mobility, since RLC configuration, mac-CellGroupConfig and physicalCellGroupConfig need to be updated.

Proposal 1: The Model 3 (SpCellConfig level) should be excluded.
Proposal 2: Way forward on the down-selection between Mode l and 2 can be:
· WF1: Use Model 1 (RRCReconfiguration level) as assumption. FFS to add restriction of only including CellGroupConfig level parameters in this release.
· WF2: Postpone the down-selection between model 1 and model 2 to later phase, since more progress on the functionality/scenarios are needed to conclude the parameters requiring updates.
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