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1. Introduction
In the RAN3#117bis meeting, we had initial the discussion about L1/L2 mobility, and reach some agreements. In this contribution, we will pay attention to the FFS remained. 
	[bookmark: OLE_LINK83][bookmark: OLE_LINK84]During L1/L2 handover configuration, the gNB-CU sends the suggested candidate cell(s) to the gNB-DU in UE Context Modification Request procedure, FFS in one message or multiple messages.
[bookmark: OLE_LINK100][bookmark: OLE_LINK101]FFS on whether the gNB-DU can suggest candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration. Three Options are left for further discussion: Opt 1. DU cannot suggest any candidate cells. Opt 2. DU suggest candidate cells within the list provided by CU. Opt 3. DU suggest candidate cells outside the list provided by CU.
[bookmark: OLE_LINK117]FFS on the need and when the gNB-DU indicates the gNB-CU about the initiation of L1/L2 handover command.
[bookmark: OLE_LINK133][bookmark: OLE_LINK134]FFS For intra-DU L1/L2 mobility, the gNB-CU may use the UE Context Modification procedure to modify or release the prepared cells resources in the gNB-DU (incl. the source cell). Details are pending to RAN2. 



2. Discussion
· [bookmark: OLE_LINK78][bookmark: OLE_LINK79]Handover configuration 
During L1/L2 handover configuration, the gNB-CU sends the suggested candidate cell(s) to the gNB-DU in UE Context Modification Request procedure, FFS in one message or multiple messages.
There are mainly two solutions for gNB-CU to request candidate cells form the candidate gNB-DU.
· [bookmark: OLE_LINK85][bookmark: OLE_LINK86]Solution 1: Request multiple candidate cells in one message, e.g., add the candidate cell list in the UE context setup/modification request message.
· Solution 2: Only request one candidate cell in one message, e.g., CHO-like solution.
For the two solutions, we slightly prefer the second one due to it can give more flexible for gNB-CU or gNB-DU to further adjusting the candidate cells. When used solution 1, for handling the case that the admitted DRBs may different for different candidate cells, we need to design a new complex construction to cover the DRB information for each cell. Add a L1/L2 indicator in the UE context modification message like CHO can minimal the protocol impact.
Proposal 1: Add a L1/L2 indicator in the UE context modification message like CHO for candidate cells configuration.
· Whether enable gNB-DU to suggest candidate cells 
[bookmark: OLE_LINK147][bookmark: OLE_LINK148]FFS on whether the gNB-DU can suggest candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration. Three Options are left for further discussion: Opt 1. DU cannot suggest any candidate cells. Opt 2. DU suggest candidate cells within the list provided by CU. Opt 3. DU suggest candidate cells outside the list provided by CU.
In last meeting, there remain three solutions for gNB-DU suggest candidate cell after the initiation. First of all, we suggest excluding the option 3. We already get the agreement that gNB-DU initiated L1/L2 handover configuration is not allowed. As our understanding, gNB-DU can’t know the measurement results of “cells outside the list provided by gNB-CU”. So, gNB-DU can’t suggest “cells outside the list provided by gNB-CU”.
And for the option 1 and option 2, we slightly prefer option 1. Thought option 2 may give gNB-DU more flexible to adjust the candidate cells. There are mainly two concerns: firstly, both gNB-DU and gNB-CU need to save the previous requested candidate cells, which may cause complicated implementation by the gNB-DU; Secondly, gNB-DU decision is based on the previous request of gNB-CU, and which may be out of style. If we enable gNB-DU to suggest candidate cells, gNB-CU may need further work to decide whether transfer this configuration to UE, this may cause massive message with finite gain.
Proposal 2: gNB-DU cannot suggest adding any candidate cell after the after the candidate cells configured to UE.
What’s more, we want to derive a similar issue for gNB-DU capacity. After the candidate cell is configured to UE by gNB-CU, whether supports gNB-DU to suggest updating the candidate cell configurations or deleting some of the candidate cells. In our understanding, we should support such procedures. For example, if any beam cannot work anymore, the gNB-DU can get such information in the first time and suggest a new one to provide service; this procedure can be defined as candidate cell configuration update by gNB-DU. And if the load of candidate cell increase quickly and can’t reserve resource for L1L2 mob any more, the gNB-DU can suggest to delete this candidate cells to gNB-CU, this procedure can be define as candidate cell delete.
We notice RAN2 had reach the similar agreement as below. In RAN2, they also support candidate cell configuration modified and released.
	RAN2#119bis-e
RAN2 assumes that candidate cell configuration can only be modified / released by Network (FFS later whether some optimization should be applied e.g. for release). 


[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Proposal 3: gNB-DU can suggest updating the configured candidate cell configurations and deleting candidate cells after the candidate cells configured to UE.
· Awareness of target cell at gNB-CU
FFS on the need and when the gNB-DU indicates the gNB-CU about the initiation of L1/L2 handover command.
In last meeting, we had got the WA that The gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message, but we still not get the conclusion whether need serving gNB-DU indicate the gNB-CU about the cell switch and when to indicate the gNB-CU. There are two possible opportunities: once gNB-DU decide to send the L1L2 HO command or after the gNB-DU receiving the L1L2 HO command ack from UE..
Actually, we see no obvious advantages to wait for the L1L2 command ACK message sending from UE, as the ACK message only means UE receive the L1L2 command, not means the HO is successes. 
[bookmark: OLE_LINK59][bookmark: OLE_LINK60]We prefer to enable gNB-DU to inform the gNB-CU once decides to trigger L1L2 handover, and this could be realized by the gNB-DU initiating a UE Context Modification procedure. This procedure can be applied to both intra-DU and inter-DU case. According to the information, on the one hand, the gNB-CU can apply candidate cells configuration in advance, which will reduce the latency for providing services for the UE; on the other hand, the gNB-CU can avoid the collision between L1/L2 based mobility and L3 mobility. Once gNB-DU decides to trigger L1L2 mob, it will inform gNB-CU, thus gNB-CU will avoid to send L3 HO request. What’s more, for inter-DU case, the serving gNB-DU can transfer the target beam information to the gNB-CU then to the target gNB-DU, target gNB-DU can know UE will access in which beam and provider an effective detection. 
[bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK53][bookmark: OLE_LINK54]But considering the latency between the interfaces, we suggest to discuss the chronological order about the signal to gNB-CU and to UE. Whether need send the signal between the gNB-CU and gNB-DU a bit earlier then the L1L2 command to UE. When the DU notice need to trigger a cell switch, the gNB-DU can send the signal to gNB-CU firstly, and then send the low layer signal to UE . 
Proposal 4: For both inter-DU and intra-DU cases, gNB-DU should indicate the gNB-CU about the initiation of L1/L2 handover command.
[bookmark: OLE_LINK43][bookmark: OLE_LINK44]Proposal 5: Discuss the chronological order about the signal to gNB-CU and to UE.
· [bookmark: OLE_LINK49][bookmark: OLE_LINK50]Subsequent cell switch
FFS For intra-DU L1/L2 mobility, the gNB-CU may use the UE Context Modification procedure to modify or release the prepared cells resources in the gNB-DU (incl. the source cell). Details are pending to RAN2. 
[bookmark: OLE_LINK135][bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK138]In RAN#119bis, the defined the “Subsequent” LTM for the case when cell switch between L1/L2 mobility candidates is done without RRC reconfiguration in between. The Candidate cell which supports subsequent cell switch need providing more resources. Thus, when gNB-CU decided a cell should support subsequent cell switch, gNB-CU should indicate the gNB-DU for assisting it reserving resources. 
Proposal 6: gNB-CU should indicate the gNB-DU for assisting it reserving resources for subsequent cell switch.
· Align with RAN2
[bookmark: OLE_LINK145][bookmark: OLE_LINK146]According to the LS from RAN2, they had defined the Terminology for L1/L2 mobility, such as, “LTM”, “cell switch”, and “Subsequent”. We suggest modifying the related procedure text in our spec. to align with RAN2. 
	[bookmark: OLE_LINK141][bookmark: OLE_LINK142]Terminology
· [bookmark: OLE_LINK149][bookmark: OLE_LINK150]RAN2 to use “LTM” as term for the L1/L2-triggered mobility. 
· [bookmark: OLE_LINK143][bookmark: OLE_LINK144][bookmark: OLE_LINK151][bookmark: OLE_LINK152]Use the term “cell switch” for the procedure of triggering change of cells via the LTM feature
· Use the term “Subsequent” LTM for the case when cell switch between L1/L2 mobility candidates is done without RRC reconfiguration in between.


Proposal 7: Modify the related procedure text in our spec. to align with RAN2 for the new defined Terminology.
Proposal 8: Add “Subsequent cell switch” as FFS in message flow.

3. Conclusion
Proposal 1: Add a L1/L2 indicator in the UE context modification message like CHO for candidate cells configuration.
Proposal 2: gNB-DU cannot suggest adding any candidate cell after the after the candidate cells configured to UE.
Proposal 3: gNB-DU can suggest updating the configured candidate cell configurations and deleting candidate cells after the candidate cells configured to UE.
Proposal 4: For both inter-DU and intra-DU cases, gNB-DU should indicate the gNB-CU about the initiation of L1/L2 handover command.
Proposal 5: Discuss the chronological order about the signal to gNB-CU and to UE.
Proposal 6: gNB-CU should indicate the gNB-DU for assisting it reserving resources for subsequent cell switch.
Proposal 7: Modify the related procedure text in our spec. to align with RAN2 for the new defined Terminology.
Proposal 8: Add “Subsequent cell switch” as FFS in message flow.
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Annex. TPs to TS 38.401 BLCR
--------------------------------------------------------- the start of change -------------------------------------------------------------
8.2.1.X	Intra-gNB-DU LTM 
This procedure is used for the case when the UE moves within the same gNB-DU during NR operation for LTM  mobility. Figure 8.2.1.x-y shows the intra-gNB-DU LTM procedure for intra-NR.



Figure 8.2.1.x-1: Intra-gNB-DU L1/L2 based inter-cell Mobility
1. The UE sends a MeasurementReport message (L3 measurement result FFS) to the gNB-DU containing  measurements of neighboring cells. The gNB-DU sends an UL RRC MESSAGE TRANSFER message conveying the received MeasurementReport message to the gNB-CU. 
2. The gNB-CU determines to initiate LTM  configuration. 
3. WA: The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the gNB-DU containing the target candidate cells. FFS: whether parallel UE Context Modification procedure should be used rather than a candidate list in a single message.
FFS on how to support subsequent cell switch
4. WA: If the request for configuringLTM is accepted, the gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message including the generated lower layer RRC configurations of the accepted target candidate cell(s).
5. The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the gNB-DU, which includes a generated RRCReconfiguration message with the LTM configuration, which may contain a configuration per target candidate (e.g. including the lower layer RRC configurations of the candidate cells for LTM. Details are FFS). 
6. The gNB-DU forwards the received RRCReconfiguration message to the UE.
7. The UE responds to the gNB-DU with an RRCReconfigurationComplete message.
8. The gNB-DU forwards the RRCReconfigurationComplete message to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 
9. The UE sends the L1 measurement result to the gNB-DU. The gNB-DU decides to execute cell switch.
10. The gNB-DU sends the cell switch command to the UE.
11. FFS: How the gNB-DU detects the UE access to the target cell is up to RAN2.
12. The gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message. Th target cell ID is included.
13. FFS: The gNB-CU may send the UE Context Modification message to the gNB-DU to release the resources of prepared cells.
14. FFS: The gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message.
--------------------------------------------------------- the end of change ------------------------------
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