3GPP TSG-RAN WG3 Meeting #121bis          
          R3-235642
Xiamen, China, Oct 9 – Oct 13 2023
Agenda item:
14.2
Source:
CMCC
Title:
Discussion on L1/L2 based Inter-Cell Mobility
Document for:
Discussion
1  Introduction
During RAN3#121 meeting, L1/L2 mobility for intra-DU scenario as well as inter-DU scenario was discussed and the related agreements are as follow:
Turn the WA to agreement that a new Class-2 procedure is introduced to notify gNB-CU about the LTM cell switch.

The gNB-CU uses the UE Context Setup procedure to collect the TCI state configurations of candidate cells in LTM configuration phase for inter-DU LTM.

After LTM configuration, the gNB-CU indicates the collected TCI state configurations of candidate cells to the source gNB-DU and all candidate DUs via UE Context Modification procedure for the UE.

The LTM Cell Change Notification procedure is reused to transfer the selected beam from the source gNB-DU to the target gNB-DU via gNB-CU. 

RAN3 prioritizes specifying support for early TA acquisition “without RAR” and mark the method “with RAR” as open issue.

CU shall send the TA value to the source DU.

For inter-gNB-DU LTM, the RS configuration needs to be sent from C-DU to S-DU via CU.
Agree to add the RS configuration in UE Context Setup/Modification in stage2 and stage3 with FFS.

The gNB-CU uses the UE Context Modification Request procedure to transfer the RS configuration of candidate cells to the source gNB-DU and/or other candidate gNB-DUs to generates the L1 configurations.

In inter-DU LTM, the gNB-CU provides the CFRA resource received from the candidate gNB-DU to the source gNB-DU via UE Context Modification procedure.
Working assumption: the CFRA resources could be shared only among the UEs in a single gNB-DU to avoid the RACH access conflict between UEs from different DU. need align with RAN2.

WA: Indicate the source gNB-DU ID when request the CFRA resources to the candidate DU.  

WA: to introduce (2)new class 2 non-UE associated F1 signalings to deliver the TA information from the candidate gNB-DU to the source gNB-DU via gNB-CU. 
How the source DU detect failure of TA info acquisition is up to implementation (eg., based on timer in source DU). 
Source DU is in charge of checking the TA validity. 

In case that L3 handover is triggered earlier than LTM (the gNB-DU receives the L3 handover command before LTM is triggered), L3 handover has high priority.
In case that LTM is triggered earlier than L3 (the gNB-CU receives the LTM notify message from gNB-DU before L3 handover is triggered), LTM has high priority,

WA: In case that LTM and L3 handover are triggered almost simultaneously (cross signaling on F1). The (source) gNB-DU fails the L3 handover by responding with UE Context Modification Failure message with proper cause meaning LTM has high priority. 

Prioritize the reference configuration on F1 at next meeting.
In this contribution, we continue to discuss the remaining issues for intra-DU case as well as inter-DU case.
2 Discussion
2.1 Reference Signal Configuration
During last meeting, RAN3 spent a lot of time disucssing the reference signal configuration and made progress on the signalling procedure for acquiring RS configuration. The remaining issues waiting to be discussed is whether CU needs to request the DU to provide the RS configuration. From our view, the request indicator is not required since the RS configuration is mandatory provided by gNB-DU during the LTM preparation phase.
Observation 1: The request indicator is not required since the RS configuration is mandatory provided by gNB-DU during the LTM preparation phase.
Proposal 1: CU does not need to request the DU to provide the RS configuration explicitly.

Another FFS is whether to apply UE associated signalling or non-UE associated signalling. Tracing back the conclusion in last meeting, each RS configuration for candidate cell can be requested by UE CONTEXT SETUP/MODIFICATION REQUEST message, and each RS configuration for candidate cell can be carried by UE CONTEXT SETUP/MODIFICATION RESPONSE message. We still think that using the UE associated signalling seems a more direct way to acquire the RS configuration. Considered that the RS configuration of candidate cells we discussed in Rel-18 is SSB-based, there will be forward compatible issues if adopting the non-UE associated signalling. For future LTM discussion, if the CSI-RS based RS configuration is designed, the non-UE associated signalling could not be used in collecting UE-specific CSI-RS based RS configuration. 
Observation 2: If the CSI-RS based RS configuration is designed, the non-UE associated signalling could not be used in collecting UE-specific CSI-RS based RS configuration.
Proposal 2: It is proposed to use UE associated signalling fro CU acquiring RS configuration.
2.2 TA acquisition 

For early TA acquisition, UE should use the shared CFRA resources sending preamble to candidate DU once it receives the PDCCH order triggered from source DU. Candidate DU determines the TA when it receives the preamble from the UE and informs source DU the TA of the UE via the CU. After last meeting, the WAs are listed below:
	Working assumption: the CFRA resources could be shared only among the UEs in a single gNB-DU to avoid the RACH access conflict between UEs from different DU. need align with RAN2.

WA: Indicate the source gNB-DU ID when request the CFRA resources to the candidate DU. 


From the above conclusion, it is noted that different source DUs allocate same preamble resource to different UEs. Candidate DU does not know about sending the generated TA values to which source DU. Since RAN2 still does not give an answer regard to this issue. Therefore, we suggest RAN3 should make the decision by adding a source DU ID to identify which source DU configures the preamble. Also, the preamble resource information should be included in the notification message since preamble resource information could be used to identify several UEs under one DU which are triggered early synchronization in a very short time. Therefore, the generated TA values, source DU ID and preamble resource information should be provided from candidate DU to source DU via CU.
Observation 3: Preamble resource information could be used to identify several UEs under one DU which are triggered early synchronization in a very short time.
Proposal 3: The generated TA values, source DU ID and preamble resource information should be provided from candidate DU to source DU via CU.
	WA: to introduce (2)new class 2 non-UE associated F1 signalings to deliver the TA information from the candidate gNB-DU to the source gNB-DU via gNB-CU. 


Regard to the signalling design from the candidate gNB-DU to the source gNB-DU via gNB-CU, we think that a new class-2 non-UE associated F1 signalling is able to fulfill the requirements of delivering the TA information from candidate gNB-DU to gNB-CU and from gNB-CU to source gNB-DU. 
Proposal 4: It is proposed to introduce a new class-2 non-UE associated F1 signalling delivering the TA information from candidate gNB-DU to gNB-CU and from gNB-CU to source gNB-DU.

2.3 TCI state configuration
Regard to TCI state configuration, we reached the following agreements and a remaining FFS is left in last meeting.
	The gNB-CU uses the UE Context Setup procedure to collect the TCI state configurations of candidate cells in LTM configuration phase for inter-DU LTM.

After LTM configuration, the gNB-CU indicates the collected TCI state configurations of candidate cells to the source gNB-DU and all candidate DUs via UE Context Modification procedure for the UE.
FFS on the need of an explicit request from CU


In inter-DU case, source DU needs to know the TCI state configuration from candidate DUs in advance, so that source DU can choose the proper TCI state index included in LTM command. The necessity of an explicit request for TCI state from CU could be comparable to the request for RS configuration. Since the TCI state configuration is also mandatory provided by gNB-DU, there is no need of an explicit request from CU.
Proposal 5: CU does not need to request the DU to provide the TCI state configuration explicitly.

2.4 Selected beam transfer
Regard to slected beam transfer, the remaining FFS is shown below:

	FFS on the procedure from CU to target DU to inform the selected beam information and target cell ID.

Option 1: Two new class 2 procedures with different name.

Option 2: same new class 2 procedure

Option 3: class 1 procedure.

Down selection among those 3 options at next meeting.


From our view, a new class 2 procedure from CU to target DU could be introduced to inform the selected beam information and target cell ID. In LTM procedure for inter-DU case, we already reached the agreement that a LTM CELL CHANGE NOTIFICATION message from source DU to CU is introduced. In order to distinguish the two deirections, we prefer to mark the transmission directions in the signalling name. For example, the agreed message from source DU to CU is named UL LTM CELL CHANGE NOTIFICATION message, while the new message from CU to target DU is named DL LTM CELL CHANGE NOTIFICATION message.
Observation 4: In order to distinguish the two deirections, prefer to mark the transmission directions in the signalling name, e.g., UL LTM CELL CHANGE NOTIFICATION message and DL LTM CELL CHANGE NOTIFICATION message.
Proposal 6: It is proposed to introduce a new class 2 procedure from CU to target DU could be introduced to inform the selected beam information and target cell ID.
3 Conclusions
In this contribution, we provide our considerations on L1/L2 based inter cell mobility for intra-DU and inter-DU case. Following observations and proposals are made in this contribution:
Observation 1: The request indicator is not required since the RS configuration is mandatory provided by gNB-DU during the LTM preparation phase.
Observation 2: If the CSI-RS based RS configuration is designed, the non-UE associated signalling could not be used in collecting UE-specific CSI-RS based RS configuration.

Observation 3: Preamble resource information could be used to identify several UEs under one DU which are triggered early synchronization in a very short time.
Observation 4: In order to distinguish the two deirections, prefer to mark the transmission directions in the signalling name, e.g., UL LTM CELL CHANGE NOTIFICATION message and DL LTM CELL CHANGE NOTIFICATION message.
Proposal 1: CU does not need to request the DU to provide the RS configuration explicitly.
Proposal 2: It is proposed to use UE associated signalling fro CU acquiring RS configuration.
Proposal 3: The generated TA values, source DU ID and preamble resource information should be provided from candidate DU to source DU via CU.

Proposal 4: It is proposed to introduce a new class-2 non-UE associated F1 signalling delivering the TA information from candidate gNB-DU to gNB-CU and from gNB-CU to source gNB-DU.

Proposal 5: CU does not need to request the DU to provide the TCI state configuration explicitly.

Proposal 6: It is proposed to introduce a new class 2 procedure from CU to target DU could be introduced to inform the selected beam information and target cell ID.
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