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Introduction
RAN3 is considering L1/L2 based inter-cell mobility for mobility latency reduction [1]:

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]
· 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

In the previous meeting RAN3 117-e, these agreements and working assumptions about this topic below were captured. Some points to be studied were also pointed out.

Agreements:
Both intra- DU and intra-CU inter-DU scenarios are supported for L1/L2 mobility.
RAN3 will study the signaling impacts on below use cases following to RAN2 prioritization:
-	Stand alone
-	Carrier Aggregation (Change of PCell)
-	NR-DC (Change of PCell at MN, Change of PScell at SN)
RAN3 will aim for a single solution for network signaling design on L1/L2 based inter-cell mobility to support all agreed scenarios. The details of solution are FFS.
RAN3 focuses on the network-controlled procedure for L1/L2 based inter-cell mobility.
The gNB-CU initiates the L1/L2 mobility configuration procedure.
The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU.

Working Assumption:
For intra-DU L1/L2 mobility, the existing F1AP procedure (e.g., F1AP UE CONTEXT MODIFICATION) is reused for handover configuration for inter-cell mobility.
RAN3 assumes that the UE sends the L1 measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell. All details are up to RAN1 and RAN2 discussion.

FFS:
FFS on whether gNB-DU can also initiate the L1/L2 mobility configuration procedure.
FFS on how the gNB/gNB-DU detects the UE access and whether there is an F1 impact.
For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB DU is FFS.

In the previous meeting, RAN3 discussed and captured high level agreements about scenario and procedure. While the NR-DC scenario was deprioritized as mentioned above, the WP [2] states that the NR-DC procedure will be discussed at the 117 bis meeting. In this contribution, we propose the baseline of L1L2 inter-cell mobility procedure and make clear open issues which have RAN3 impact.

Discussion
There are three phases in the L1/L2 based inter-cell mobility procedure; preparation phase, execution phase, completion phase. Fig.1 shows the high level procedure in intra-CU, inter-DU case. Detail of each phase/step is discussed in [3].
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Fig.1. L1/L2 based inter-cell mobility procedure (intra-CU, inter-DU case)
preparation phase
In the previous GTW meeting, the following two options were raised on how to determine the candidate cell to be configured for the UE in the preparation phase
· CU-initiated: gNB-CU provides candidate cell list, thereafter, candidate gNB-DU(s) chooses candidate cell(s) and report it and its configurations (e.g. L1 measurement configuration) to the gNB-CU. gNB-CU generates and sends RRCReconfiguration to the UE based on received candidate cell(s) from gNB-DU(s).
· DU-initiated: Source/candidate gNB-DU(s) generates candidate cell list, thereafter, gNB-CU chooses candidate cell(s) and sends RRCReconfiguration to the UE.
In the case of 1st bullet, like legacy L3 mobility, gNB-CU initiates L1/L2 mobility and chooses candidate cell(s) based on L3 measurement. Regarding 2nd bullet, because gNB-DU cannot decide triggering mobility based on L3 measurement, we should consider mechanisms different from L3 mobility (e.g. ICBM). In intra-DU case, if gNB-DU could initiate L1/L2 mobility based on L1 measurement, faster preparation could be achieved. On the other hand, in inter-DU case, source gNB-DU cannot be conscious about the status of other candidate gNB-DU(s) both CU-initiated and DU-initiated, thus source gNB-DU should acquire the information from candidate gNB-DU(s) via gNB-CU. It seems that there is no gain to employ DU-initiated L1/L2 mobility.

Observation 1: gNB-CU initiated L1/L2 mobility procedure could be based on legacy L3 mobility procedure. 
Observation 2: gNB-DU initiated L1/L2 mobility may contribute faster preparation than gNB-CU initiated in intra-DU case. On the other hand, in inter-DU case, there may be no gain to employ gNB-DU initiated L1/L2 mobility.

execution phase
In this phase, (source) gNB-DU decides the target cell and HO execution based on L1 measurement by the UE. gNB-DU sends HO command to the UE with lower layer signaling. The UE executes HO to the target cell on receiving the command. In previous GTW, Ericsson proposed the procedure in which source DU also informs that HO is triggered to the target cell (target gNB-DU) at the same time as sending HO command [4]. We think that UE could start transmission/receiving to/from the network when target gNB-DU receives UL signal from UE if TCI state and TA acquisition is already completed, thus that procedure may not be needed. It is FFS whether CU-DU coordination is needed or not and which HO command and CU-DU coordination should be done first if it is needed.

Observation 3: When HO command is sent by source gNB-DU to the UE and the UE performs HO to the target cell, coordination between source gNB-DU and target gNB-DU may not be needed.
Proposal 1: The coordination between source gNB-DU and target gNB-DU should be FFS.

completion phase
After the UE establish the connection to the target cell, in legacy mobility, both the UE and the network release the configuration and the resource for the previous connection. In case that L1/L2 mobility is performed subsequently in the same region, it may be more efficient to maintain the configuration and the resource instead of releasing them like selective activation. If we take the approach that the UE applies one of the candidate configurations prepared in the preparation phase (CHO based), the mechanism for selective activation may reduce the overhead of preparation for subsequent L1/L2 mobility. On the other hand, in DC/CA based approach, the UE and the network establish DC or CA with candidate cell(s) in the preparation phase and then switch PCell and SCell. In this approach, the UE and the network can maintain source cell and candidate cell(s) by only deactivation of SCell. This may make subsequent L1/L2 mobility easier. However, RAN3 should wait to discuss about maintenance of configuration and resource in completion phase for RAN2 decision about RRC modeling.

Observation 4: The procedure for maintenance/release of configuration and resource after completion of HO depends on whether CHO based procedure or DC/CA based procedure is employed.

Inter-DU specific issue
In intra-DU scenario, since source cell and candidate cell(s) correspond at the same gNB-DU, gNB-DU easily decides target cell. On the other hand, in intra-CU, inter-DU scenario, since source gNB-DU could not monitor the states of candidate cell(s) in different gNB-DU, therefore, the UE may move to the cell with poor resource. Thus, it may be hard to decide target cell for source gNB-DU, and HO failure or decrease in throughput could occur. Thus, source gNB-DU should acquire the information of candidate cell(s) in candidate gNB-DU(s) from gNB-CU.

Observation 5: As inter gNB-DU specific issue, source gNB-DU which triggers L1/L2 mobility HO cannot be conscious of candidate cell(s) in candidate gNB-DU(s).
Proposal 2: Source gNB-DU should acquire the information of candidate cell(s) in candidate gNB-DU(s) from gNB-CU.

Scenario-specific issue
Whether CHO based and DC/CA based approach mentioned in the section 2.1 are applicable or not is depending on the scenarios. The following agreements were made in RAN2 119e meeting. 
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).
In DC/CA scenario, L1/L2 mobility is realized by establishment of DC or CA with candidate (or target) cell in preparation phase. However, there might be the UE for which CA is not possible. In such a case, whether the UE without capability of CA is eligible of L1/L2 mobility or applied CHO based approach is FFS.
However, whether CHO based approach or DC/CA based approach is employed should be discussed in RAN2. Because the procedure and signaling to be discussed in RAN3 may be strongly depending on RAN2 decision, RAN3 should wait for RAN2 decision to discuss the details.

Observation 6: The procedures and signalings RAN3 should discuss are strongly depending on which approach (e.g. CHO based and DC/CA based) is employed.
Proposal 3: RAN3 should wait for RAN2 decision for RRC modeling and procedure to discuss the details of L1/L2 mobility procedure.

Conclusions and proposals
Our observations are summarized below.
Observation 1: gNB-CU initiated L1/L2 mobility procedure could be based on legacy L3 mobility procedure. 
Observation 2: gNB-DU initiated L1/L2 mobility may contribute faster preparation than gNB-CU initiated in intra-DU case. On the other hand, in inter-DU case, there may be no gain to employ gNB-DU initiated L1/L2 mobility.
Observation 3: When HO command is sent by source gNB-DU to the UE and the UE performs HO to the target cell, coordination between source gNB-DU and target gNB-DU may not be needed.
Observation 4: The procedure for maintenance/release of configuration and resource after completion of HO depends on whether CHO based procedure or DC/CA based procedure is employed.
Observation 5: As inter gNB-DU specific issue, source gNB-DU which triggers L1/L2 mobility HO cannot be conscious of candidate cell(s) in candidate gNB-DU(s).
Observation 6: The procedures and signalings RAN3 should discuss are strongly depending on which approach (e.g. CHO based and DC/CA based) is employed.
Proposal 1: The coordination between source gNB-DU and target gNB-DU should be FFS.
Proposal 2: Source gNB-DU should acquire the information of candidate cell(s) in candidate gNB-DU(s) from gNB-CU.
Proposal 3: RAN3 should wait for RAN2 decision for RRC modeling and procedure to discuss the details of L1/L2 mobility procedure.
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