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Introduction
In REL-17, RAN1 and RAN2 had studied beam level mobility, and introduced ICBM for supporting inter-cell beam level mobility. In ICBM, gNB-DU triggers beam managements by means of physical layer and MAC layer control signalling, and UE can receive or transmit UE dedicated channels/signals via a TRP associated with another cell without serving cell change. In REL-18, the beam level mobility is enhanced to support beam level mobility with serving cell change, and following enhance should be specified in RAN3
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· CU-DU interface signalling to support L1/L2 mobility, if needed [RAN3] 
[bookmark: _GoBack]In this contribution, we will provide our opinions on L1/L2 mobility, and specify the mechanism and procedures in RAN3 aspect.
Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Overview
The procedure of inter-DU and intra-DU is similar in RAN3. For simplify the description, we assumed that the UE connects to gNB-DU1, gNB-DU2 is one of the candidate DUs and is also the target gNB-DU. Both gNB-DU1 and gNB-DU2 are connected to a same gNB-CU. 
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]The most striking difference between the two cases is that in inter-DU case, gNB-CU needs transfer the gNB-DU2 relevant information to UE, as gNB-DU2 is not the serving gNB-DU, may need gNB-DU1 transparently transfer such information (however, as it was transparent transmission, seems no much impact for RAN3). We use an inter-DU case to further analyse. The overview of inter-DU L1/L2 mobility mechanism (without any optimisation) mainly comprises of the following steps:


Step 1: gNB-CU selects candidate cells and sends the candidate cell list to candidate gNB-DU by F1 interface. The number of candidate gNB-DUs and candidate cells is upon implement. 
Step 2:Candidate gNB-DU setup UE context in corresponding cells, and then sends the additional candidate cell configuration information to gNB-CU by F1 interface.
Step 3: gNB-CU sends the candidate cell configuration information to UE by RRC message.(transparent transmission by serving gNB-DU)
Step 4: UE starts beam measurement and report the measurement results to serving gNB-DU.
Step 5: Serving gNB-DU triggers the serving cell change by physical layer and MAC layer control signalling.
Step 6: UE sends the serving cell complete message to target gNB-DU (one of the candidate gNB-DUs,). 
Step 7:Target gNB-DU transfers the serving cell complete message by F1 interface to gNB-CU. 
Proposal 1: Specify the mechanism for intra-DU and inter-DU L1/L2 mobility based on above steps. 
L1/L2-based mobility trigger and Candidate cells configuration 
In the CU-DU split scenario, the candidate cells can be determined by gNB-CU or gNB-DU. There exists a similar procedure in CHO about setting candidate cells. We paste the relevant protocol below：

	If the Conditional Inter-DU Mobility Information IE is included in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall consider that the request concerns a conditional handover or conditional PSCell addition or conditional PSCell change for the included SpCell ID IE and shall include it as the Requested Target Cell ID IE in the UE CONTEXT SETUP RESPONSE message. The gNB-DU shall regard it as a reconfiguration with sync as defined in TS 38.331 [8].



Observation 1: In CHO, gNB-CU selects the candidate cell and sends the request to gNB-DU.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For the candidate cell selected in L1/L2 mobility, we prefer to use the similar mechanism as in CHO, which means, gNB-CU selects candidate cells(may according to the L3 measurements or other assistance information.), and then send the candidate cell to gNB-DU2. The simplest way for gNB-CU is adding a new indication to trigger L1/L2 mobility, and reuse the existing Candidate SpCell List IE in UE Context Setup request message. Whether candidate cells update is supported after candidate cell configured to UE is FFS. And the draft CR is given in R3-224642.
After received the request, gNB-DU2 should setup UE context for corresponding cells. Then gNB-DU2 can generate additional candidate cell configuration information for L1/L2 mobility, and transfer the information to gNB-CU by UE Context Setup Response message. As gNB-CU seems already have the baseline cell configuration by F1 SETUP REQUEST or GNB-DU CONFIGURATION UPDATE, whether need additional configuration information for L1/L2 mobility in the message can be further discussed and may pend on the conclusions from RAN2. If existed, we prefer to include the additional configuration information in a legacy IE (e.g. DU To CU RRC Information). 
Proposal 2: gNB-CU selects the candidate cells and sends the request to gNB-DU in L1/L2 mobility.
Proposal 3: Add a new indication in UE Context Setup request message for triggering L1/L2 mobility.
Proposal 4: Reused the Candidate SpCell List IE in UE Context Setup request message for gNB-DU to setup UE context in candidate cells and gNB-CU to request additional candidate cell configurations. 
Proposal 5: Include the additional candidate cell configuration information in legacy IE in UE Context Setup Response message, if any.
As the cell load in target gNB-DU is dynamically changing and gNB-CU may not know the real-time cell load, if exist candidate cells fail to setup, gNB-DU2 can inform the gNB-CU by adding a new indication IE in UE CONTEXT SETUP RESPONSE. 
Proposal 6: Add new indication IE in UE CONTEXT SETUP RESPONSE for informing gNB-CU the candidate cell setup condition.
After received the response message, gNB-CU will transfer candidate cell configuration information to UE by RRC message. This part will be influenced by the model of candidate cell configuration. If the candidate cell configuration information is included in RRC container, seems no impact in RAN3.
One concerning point is in ICBM, the candidate cell relate information was added in servingcellconfig, when transfer in interface, this information is included in CellGroupConfig (in DU to CU RRC information IE) with the type of OCTET STRING. 
If inter-DU L1/L2 mobility case use the same way as ICBM, the candidate cell relate information still put in the ServingCellConfig to UE, whether gNB-CU can identify such kind of candidate cell information received from gNB-DU2 and put it in the suitable IE to send to UE should be further studied.
Proposal 7: CU can include the candidate cell configuration information in RRC-Container IE and transfer it by DL RRC Message Transfer message.
Handover decision 
In ICBM, Beam Level Mobility is dealt with at lower layers by means of physical layer and MAC layer control signalling, and RRC is not required to know which beam is being used at a given point in time. 
Observation 2: In ICBM, Beam Level Mobility is dealt with at lower layers by means of physical layer and MAC layer control signalling.
To consist with the previous procedure, we suggest that serving DU makes the serving cell decision and inform the UE by physical layer and MAC layer control signalling, which can reduce the delay in L1/L2 mobility. 
Proposal 8: Serving DU is response to make cell change decision by physical layer and MAC layer control signalling.
Serving cell change complete notify 
When UE complete L1/L2 beam change, the UE may send an indication to one of the candidate gNB-DU for applying the new cell configuration, including activate target cell, change data tunnel, adjust candidate cells and so on. The cell change indication should transfer from the target gNB-DU to gNB-CU. As there is no suitable class 2 message for transferring this indication, we prefer to introduce a new message in F1 interface, at least including the target cell ID, and other content of the message can be further discussed.
Proposal 9: Introduce a new message in F1 to inform gNB-CU thatL1/L2 beam change is completed and request for further cell change. 
Conclusion
In the previous sections we made the following proposals:
Proposal 1: Specify the mechanism for intra-DU and inter-DU L1/L2 mobility based on above steps. 
Observation 1: In CHO, gNB-CU selects the candidate cells and sends the request to gNB-DU.
Proposal 2: gNB-CU selects the candidate cells and sends the request to gNB-DU in L1/L2 mobility.
Proposal 3: Add a new indication in UE Context Setup request message for triggering L1/L2 mobility.
Proposal 4: Reused the Candidate SpCell List IE in UE Context Setup request message for gNB-DU to setup UE context in candidate cells and gNB-CU to request additional candidate cell configurations. 
Proposal 5: Include the additional candidate cell configuration information in legacy IE in UE Context Setup Response message, if any.
Proposal 6: Add new indication IE in UE CONTEXT SETUP RESPONSE for informing gNB-CU the candidate cell setup condition.
Proposal 7: CU can include the candidate cell configuration information in RRC-Container IE and transfer it by DL RRC Message Transfer message.
Observation 2: In ICBM, Beam Level Mobility is dealt with at lower layers by means of physical layer and MAC layer control signalling.
Proposal 8: Serving DU is response to make cell change decision by physical layer and MAC layer control signalling.
Proposal 9: Introduce a new message in F1 to inform gNB-CU thatL1/L2 beam change is completed and request for further cell change. 
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