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According to the WID [1] of the Rel-18 mobility enhancement, one objective is to support the dynamic switch for L1/L2-based inter-cell mobility:
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized


According to the RAN2#119-e meeting discussion [2], RAN2 made the following agreements related to the dynamic switch machanism for the L1/L2-based inter-cell mobility:
	· RAN2 to consider preparation of target cell configurations capable of dynamic switching without need for full configuration.
· 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).
· 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


According to the email discussion [Post119-e][048][feMob] Candidate target configurations for L1/L2 mobility (Ericsson) [3], three RRC models (i.e. Model 1/2/3 which refer to the above RRC configuration option a/b/c) are discussed. Since RRC Model 3 does not support inter-DU case, the conclusion of the email discussion suggests to select either RRC Model 1 and Model 2. As the detailed dynamic switching procedure for different RRC Models could be quite different, we focus on the dynamic switching procedure using RRC Model 2 in this contribution, so that companies can have a clearer view on how the RRC Model 2 can work with the dynamic switching procedure. The discussion of the paper focus on the Uu signaling procedure. From our understanding, the proposals given below would also be applicable for RRC Model 1.
Discussion
Dynamic switching procedure for RRC Model 2


Figure 1: Dynamic switching for RRC Model 2
As illustrated in Figure 1, the dynamic switching procedure is the Stage 2, which is based on the candidate cell group configuration provided to the UE in the Stage 1.
According to the email discussion [3], the RRC Model 2 would be like the followings:
	Example of candidate cell group configuration of RRC Model 2 in 38.331:
RRCReconfiguration-vXXXX-Ies ::=              SEQUENCE {
    candidates-L1L2-Config-r18              Candidates-L1L2-Config                                                 OPTIONAL,
    lateNonCriticalExtension                OCTET STRING                                                           OPTIONAL,
    nonCriticalExtension                    RRCReconfiguration-v1530-Ies                                           OPTIONAL
}

Candidates-L1L2-Config-r18 ::=   SEQUENCE {
    candidates-L1L2-ToRemoveList-r16         Candidates-L1L2-ToRemoveList-r16   OPTIONAL,   -- Need N
    candidates-L1L2-ToAddModList-r16         Candidates-L1L2-ToAddModList-r16   OPTIONAL,   -- Need N
    …
}

Candidates-L1L2-ToAddModList-r18 ::= SEQUENCE (SIZE (1.. maxNrofL1L2Candidates-r18)) OF Candidates-L1L2-ToAddMod-r18

candidates-L1L2-ToAddMod-r18 ::=     SEQUENCE {
    candidates-L1L2-Id-r18                Candidates-L1L2Id-r18,
    candidates-L1L2-CellsConfig-r18       OCTET STRING (CONTAINING CellGroupConfig)          OPTIONAL,
}


From our understanding, one CellGroupConfig can be either MCG or SCG (if DC is supported), but not both. This is because the Rel-18 mobility enhancement work item does not support inter-CU configuration switching. If DC is not supported, the candidates-L1L2-CellsConfig is only for MCG, and no extra indication is needed. If DC is supported, the RRC configuration needs to indicate whether a CellGroupConfig is MCG or SCG.
Regarding whether to use L1 or L2 signalling to send the switching command, we think that a MAC CE should be used, as the feedback from the UE is needed to ensure the transmission reliability of the switching command.
Proposal 1: MAC CE is used for sending the dynamic switching command for the candidate configurations.
Since the dynamic switch command is L1/L2 signalling which is sent via the DU, if the inter-DU dynamic switching is performed, some coordination between different DUs is needed, as one DU needs to deactivate a cell group configuration and another DU needs to activate a cell group configuration. As such a simplified procedure would be to let the CU decide whether the dynamic switch is needed. Then the DU can send the dynamic switch command by CU’s request. The details can be left to the RAN3 discussion. However, RAN2 should inform RAN3 that one L1/L2 signalling for switching the candidate cell group configuration could cause the activation of a cell group configuration in one DU and the deactivation of a cell group configuration in another DU.
Proposal 2: Send an LS to inform RAN3 that one MAC CE for switching the candidate configuration could cause the activation of a candidate configuration in one DU and the deactivation of a candidate configuration in another DU.
[bookmark: _GoBack]Content of the dynamic switching command
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6.1.3.xx	Cell Group Activation/Deactivation MAC CE
The Cell Group Activation/Deactivation MAC CE of one octet is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet containing eight CG-fields. The Cell Group Activation/Deactivation MAC CE with one octet is defined as follows (Figure 6.1.3.x).
-	CGi: If there is a cell group configured with candidates-L1L2-Id i as specified in TS 38.331 [5], this field indicates the activation/deactivation status of the cell group with candidates-L1L2-Id i. The CGi field is set to 1 to indicate that the cell group with candidates-L1L2-Id i shall be activated. The CGi field is set to 0 to indicate that the cell group with candidates-L1L2-Id i shall be deactivated;


Figure 6.1.3.x: Cell Group Activation/Deactivation MAC CE


Regarding the content of the MAC CE, we think that only the candidate configuration ID is needed. Assuming the number of candidate cell group configurations is less than 8, the MAC CE can be a fixed size alike the “SCell Activation/Deactivation MAC CE”. If DC is supported, the same MAC CE can be reused, as whether a cell group is MCG or SCG should be configured in RRC. The number of octets of the MAC CE would depend on the maximum number of candidate cell group configuration which is allowed in the RRC specification. The HARQ feedback is reused as the feedback for the “Cell Group Activation/Deactivation MAC CE”, and no extra standard effort is needed.
Regarding the indication of the target beam, we think that once RAN1 decided to how to add the target beam at the cell switching, RAN2 can discuss further whether to use a single MAC CE or two MAC CEs to indicate the target beam at the cell switching.
Observation 1: The HARQ feedback is reused as the feedback for the “Cell Group Activation/Deactivation MAC CE”, and no extra standard effort is needed.
Observation 2: The indication of the target beam can be discussed after RAN1 decides how the target beam is indicated at the cell switching.
Proposal 3: The dynamic switching command indicates whether a candidate configuration is activated or deactivated.
UE behaviours after the reception of the dynamic switching command
	Example of candidate MCG configuration activation/deactivation procedure using the Rel-17 SCG activation/deactivation procedure as the baseline in 38.331:
[bookmark: _Toc100929602]5.3.5.Xa	MCG configuration activation
When the lower layer indicates the activation for an MCG configuration which was deactivated, the UE shall:
1>	consider the MCG configuration to be activated;
1>	apply the MCG configuration as indicated by the lower layer, as specified in 5.3.5.5;
1>	resume performing radio link monitoring on the PCell of the MCG configuration, if previously stopped;
1>	indicate to lower layers to resume beam failure detection of the MCG configuration, if previously stopped;

[bookmark: _Toc100929603]5.3.5.Xb	MCG configuration deactivation
When the lower layer indicates the deactivation for an MCG configuration which was activated, the UE shall:
1>	consider the MCG configuration to be deactivated;
2>	stop radio link monitoring on the PCell of the MCG configuration;
2>	indicate to lower layers to stop beam failure detection of the MCG configuration;
2>	stop timer T310 for the MCG configuration, if running;
2>	stop timer T312 for the MCG configuration, if running;
2>	reset the counters N310 and N311;


After the reception of the dynamic switching command, if the status (i.e. activated or deactivated) of cell group configuration is not changed, the UE does not need to take any action for that cell group configuration. The UE only needs to perform the activation/deactivation procedure when the status (i.e. activated or deactivated) of cell group configuration is changed. We think that the Rel-17 SCG activation/deactivation can be the baseline for the activation/deactivation of the cell group configuration. The detailed steps of the activation/deactivation of the cell group configuration can be based on the enhancements (e.g. avoiding UL and/or DL synchronization) which RAN2 agree on.
Proposal 4: Using the Rel-17 SCG activation/deactivation procedure as the baseline for the dynamic switch of the candidate configurations.

Conclusions
According to the analysis given above for the dynamic switching procedure, we have the following observations and proposals:
Observation 1: The HARQ feedback is reused as the feedback for the “Cell Group Activation/Deactivation MAC CE”, and no extra standard effort is needed.
Observation 2: The indication of the target beam can be discussed after RAN1 decides how the target beam is indicated at the cell switching.

Proposal 1: MAC CE is used for sending the dynamic switching command for the candidate configurations.
Proposal 2: Send an LS to inform RAN3 that one MAC CE for switching the candidate configuration could cause the activation of a candidate configuration in one DU and the deactivation of a candidate configuration in another DU.
Proposal 3: The dynamic switching command indicates whether a candidate configuration is activated or deactivated.
Proposal 4: Using the Rel-17 SCG activation/deactivation procedure as the baseline for the dynamic switch of the candidate configurations.
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