3GPP TSG-RAN WG3 #117bis-e
R3-225924
10th – 18th Oct 2022

Online
Agenda Item:
14
Source:
Huawei (moderator)

Title:
CB: # MobilityEnh1_L1L2Mo
Document for:
Approval

1 Introduction

This document contains the summary of the offline discussion for the following CB:

	CB: # MobilityEnh1_L1L2Mo

- Discuss on the message flow for L1/L2 based inter-cell mobility for intra-DU inter-CU and inter-DU intra-CU scenarios, e.g. HO preparation, HO execution, HO complete phases.

- Discuss on whether gNB-DU can initiate the L1/L2 mobility configuration procedure, or update or modify the candidate cell(s) based on L1 measurements, etc.

- Discuss on the issues, e.g. whether to support inter-DU data forwarding. 

- Capture the agreements and open issues
(HW - moderator)

Summary of offline disc R3-225924


2 For the Chairman’s Notes

3 Discussion 
3.1 Intra-DU L1/L2 mobility
Baseline message flow:

Quite lots of contributions (R3-225350, R3-225404, R3-225420, R3-225493, R3-225573, R3-225617, R3-225648, R3-225648, R3-225744, R3-225784, and R3-225796) propose a stage 2 overall procedure for intra-DU L1/L2 mobility.  And in R3-225645, a message flow is proposed based on the agreements of last RAN3 meeting. Some companies further propose RAN3 to adopt a message flow as baseline for further discussion. The moderator also thinks that a baseline message flow seems beneficial. The message flow in R3-225645 produced precisely based on the progress of last meeting are chosen by the moderator as the starting point to build the baseline.
The content in R3-225645 is cited here for your reference.
	--------------------------------------------------------- the start of change -------------------------------------------------------------
8.2.1.X
Intra-gNB-DU L1/L2 based Handover 
This procedure is used for the case when the UE moves within the same gNB-DU during NR operation for L1/L2 based handover. Figure 8.2.1.x-y shows the intra-gNB-DU L1/L2 based mobility procedure for intra-NR.
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1. The UE sends a MeasurementReport message (L3 measurement result) to the source gNB-DU. The source gNB-DU sends an UL RRC MESSAGE TRANSFER message conveying the received MeasurementReport message to the gNB-CU. 
FFS: the gNB-DU initiates the L1/L2 handover configuration to the gNB-CU containing a list of suggested candidate cells.
2. The gNB-CU determines to initiate L1/L2 handover configuration. 

3. WA: The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU containing the candidate cells list.

4. WA: If the handover configuration request is accepted, the source gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message including the generated low layer RRC configurations of the candidate cells.

5. The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the source gNB-DU, which includes the generated RRCReconfiguration message which may contain the low layer RRC configurations of the candidate cells for L1/L2 handover. Details are FFS.
6. The source gNB-DU forwards the received RRCReconfiguration message to the UE.
7. The UE responds to the source gNB-DU with an RRCReconfigurationComplete message.
8. The source gNB-DU forwards the RRCReconfigurationComplete message to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 
9. WA: The UE sends the L1 measurement result to the gNB-DU. The gNB-DU decides to execute L1/L2 handover.
10. WA: The gNB-DU sends the L1/L2 HO command to the UE.
FFS:  how the gNB/gNB-DU detects the UE access and whether there is an F1 impact.

FFS: For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB DU is FFS.
--------------------------------------------------------- the end of change -------------------------------------------------------------



The moderator would like to draw the following question:
Q1: Is above message flow reflecting the agreements/status of last meeting agreeable as the baseline for further discussion? 
Please feedback your views and comments on the wording in below table.
	Company
	Comment

	vivo
	Yes, except that the FFS after step 10 in the message flow should be “how the gNB/gNB-DU detects the UE access and the F1 impact”.

	
	

	
	

	
	

	
	


Handover Configuration:
For gNB-CU initiated L1/L2 handover configuration, papers in R3-225350, R3-225646, R3-225420, R3-225493, R3-225574, R3-225617, R3-225796 R3-225784, and R3-225815 propose that the gNB-CU decides a suggested candidate cell list and sends the list to the gNB-DU in UE Context Modification Request message. The gNB-DU may decide whether to accept the candidate cells in the list as the target cell of L1/L2 handover and responds to the gNB-CU with the access control result in UE Context Modification Response message.
While, in R3-225784, it is proposed to adopt a CHO/CPAC-like solution which is that parallel preparation is done for each candidate cell (indicated by SpCell ID IE) via the UE Context Modification procedure,
In summary, the following proposal reflecting majority view is made by the moderator:

Proposal: During L1/L2 handover configuration, the gNB-CU sends a suggested candidate cell list to the gNB-DU in UE Context Modification Request message. The gNB-DU decides whether to accept the candidate cells in the list as the target cells of L1/L2 handover and responds to the gNB-CU with the access control result in UE Context Modification Response message.

Q2: Is above proposal agreeable? Any support to the parallel preparation per candidate cell?
Please feedback your views and comments on above proposal in below table.
	Company
	Comment

	vivo
	We prefer to reuse CHO/CPAC-like solution with parallel preparation for each candidate cell. No new design for candidate cell(s) configuration is needed in our view. 

	
	

	
	

	
	

	
	


The following open issue was made at last meeting:
FFS on whether gNB-DU can also initiate the L1/L2 mobility configuration procedure.
In R3-225404, a gNB-DU initiated L1/L2 handover configuration procedure is proposed. In which, the gNB-DU suggests the candidate cells for L1/L2 mobility to the gNB-CU based on UE L1 measurements via a F1AP class 2 procedure. The gNB-CU sends the accepted the candidate cells including the cell configurations to the gNB-DU and to the UE.
In R3-225784,  it proposes that HO preparation with DU and HO configuration to the UE are separated as NW cannot anticipate when and to which cell to switch the UE at the time when configuring L1/L2 mobility to the UE (like CHO/CPAC).
On the other hand, majority views in R3-225646, R3-225573, R3-225735, R3-225762, R3-225815, R3-225796 and R3-225744 think that the gNB-DU should not initiate the L1/L2 handover configuration due to various drawbacks and reasons.
In summary, the moderator tries to draw a proposal based on the majority view.
Proposal: gNB-DU initiated L1/L2 handover configuration is not allowed.
Q3: Is above proposal agreeable? 
Please feedback your views and comments on the above proposal in below table.
	Company
	Comment

	vivo
	Agree. gNB-DU initiated L1/L2 handover configuration is based on L1 measurement results. On one hand, L1 measurement results are not stable and are not suitable for candidate cells selection compared with L3 measurement results. On the other hand, due to the fast change of signal quality for FR2, it may be too late to initiate L1/L2 handover if candidate cells are configured after L1 measurement results are already good. 

	
	

	
	

	
	

	
	


In R3-225350, it is proposed to allow the gNB-DU to suggest, if any some candidate cells to the gNB-CU in the UE Context Response message. In R3-225815 and R3-225784, it is proposed to allow the gNB-DU to update or modify the candidate cell(s) based on L1 measurements. But there is no any detail on how and in which step that the candidate cells are updated.
Q4: Can the gNB-DU modify or update the candidate cells suggested by the gNB-CU? If yes, in which step in the message flow in Q1? 
Please feedback your views and comments on the above question in below table.
	Company
	Comment

	vivo
	Yes. Based on the candidate cells’ load or L1 measurement results, gNB-DU can modify or update the candidate cells suggested by the gNB-CU.
If candidate cells’ load is considered, gNB-DU can modify or update the candidate cells after step 4 and before step 10. 

If candidate cells’ L1 measurement result is considered, gNB-DU can modify or update the candidate cells after step 9 and before step 10. 

	
	

	
	

	
	

	
	


Handover Execution:

At last meeting, RAN3 made a WA on HO execution phase that:

"WA: 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". 
The following agreement was made in RAN2 at the same time.

· Assume that we rely on L1 measurements to trigger L1L2 mobility (still measurement for preparation could be L3, FFS)

Based on the above RAN2 agreement, papers in R3-225350, R3-225404, R3-225420, R3-225493, R3-225573, R3-225646, and R3-225815 propose to turn the WA into agreement.

Proposal: To turn the WA into an agreement: “The UE sends the L1 measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell.”
Q5: Is it agreeable to turn the WA into an agreement as above proposal?
Please feedback your views and comments on the above question in below table.
	Company
	Comment

	vivo
	Yes. 

	
	

	
	

	
	

	
	


There is an FFS on how the gNB-DU detects the UE access and whether there is F1 impact.

FFS on how the gNB/gNB-DU detects the UE access and whether there is an F1 impact.

Among the contributions in this meeting, papers in R3-225350 and R3-225617 propose to wait for RAN2 progress for all. While in R3-225646, R3-225420, R3-225573, R3-225735, R3-225815. R3-225493, R3-225762, R3-225796 and R3-225744, all propose that how the gNB-DU detects the UE access is up to RAN2. And once the gNB-DU detects the UE, it informs the gNB-CU by the Access Success message with the target cell ID.

And furthermore, in R3-225762 it thinks that the F1-U DDDS can be reused for this purpose. In R3-225404, it thinks that the RRCReconfigurationComplete in the target side can be used. And in R3-225573, it thinks that RRCReconfigurationComplete in the target cell is needed after RACH or RACH-less procedure.
Another different approach proposed in R3-225784 is DDDS + ACCESS SUCCESS as soon as DU confirms which cell the UE is going to access. This approach requires the gNB-DU sends out the Access Success once it receives the successful ACK for the L1/2 HO CMD.

Regarding the DDDS from gNB-DU to gNB-CU, R3-225646 points out that if the RLC is not re-established during handover, the DDDS message can be skipped. This is pending to RAN2 discussion. And the need of RRCReconfigurationComplete at target cell should be also discussed by RAN2.

Therefore, the moderator would like to check your views on following two options:

· Option 1: the gNB-DU sends the Access Success to the gNB-CU after it detects the UE appeared in the target cell.

· Option 2: the gNB-DU sends the Access Success to the gNB-CU once it receives the successful ACK for the L1/2 handover command.

The tentative proposal reflecting majority view is like:
Proposal: How the gNB-DU detects the UE access to the target cell is up to RAN2. Once the gNB-DU detects the UE, it informs the gNB-CU by the Access Success message with the target cell ID. The need of RRCReconfigurationComplete in the target cell is FFS and up to RAN2.
Q6: Is the proposal agreeable? Any views and comments to option 2?
Please feedback your views and comments on the above question in below table.
	Company
	Comment

	vivo
	Agree with the proposal. 
How the gNB-DU detects the UE access depends on if RACH is used in L1/2 handover, which is up to RAN2 progress. Similarly, if RRCReconfigurationComplete is needed in L1/2 handover is also up to RAN2 progress
For option 2, gNB-DU receives ACK from the L1/2 handover command does not mean that the L1/2 handover is succeed, so ACCESS SUCCESS shall not be sent to gNB-CU at this time.

	
	

	
	

	
	

	
	


Handover Complete:

Regarding the resource release of the source cell/other prepared cells after L1/L2 handover, it is still FFS:
For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB DU is FFS.
Papers in R3-225350, R3-225735, and R3-225744 think that we should assume the source cell and other prepared cells are not released after L1/L2 handover to support the subsequent handover to those cells.
On the other hand, papers in R3-225573, R3-225646, R3-225404, R3-225420 and R3-225493 think that the gNB-CU shall have the capability to modify, and release the prepared cells resources (including the source cell) irrespective the subsequent handover. The reason is that the prepared cells may be not suitable anymore as target cells for future L1/L2 handovers along with the UE movement. And the UE Context Modification procedure can be reused in intra-DU case.
In R3-225744, it proposes to reuse the UE Context Release procedure (gNB-CU initiated) and UE Context Release Request procedure (gNB-DU initiated) to release the source cell/prepared cells’ resources.  

The UE Context Release will release the whole UE context in the gNB-DU, so it seems not proper to be used to release the prepared cells resources in intra-DU case.
Based on above summary, the moderator proposes the following proposal:
Proposal: For intra-DU L1/L2 mobility, the gNB-CU uses the UE Context Modification procedure to modify or release the prepared cells resources at the gNB-DU (incl. the source cell).

Q7: Is the proposal agreeable?

Please feedback your views and comments on the above question in below table.

	Company
	Comment

	vivo
	Yes. Just as CHO/CPAC-like solution, the UE Context Modification procedure can be used in intra-DU scenario to modify or release the prepared cells for L1/L2 handover.

	
	

	
	

	
	

	
	


User plane handling in intra-DU L1/L2 mobility:

Since this is the last question that this CB can discuss, the moderator collects all the proposals related to user plan handling for intra-DU case here and calls for comments.
a) F1-U UL/DL TEID handling, proposed in R3-225646, R3-225783 and R3-225784.
b) DDDS on F1-U, proposed in R3-225646, R3-225784 and R3-225762
c) E1 impact, such as setup, update or remove resources at gNB-CU-UP, in R3-225574.
d) Data forwarding, in R3-225574.
The moderator would like to check the companies’ views on those issues. 
Q8: Do you agree to study above issues related to user plane handling in intra-DU L1/L2 mobility?

Please feedback your views and comments on above question in below table.

	Company
	Comment

	vivo
	For a), UL/DL TEID will be changed if L1/2 handover happened, so the handling for F1-U UL/DL TEID is needed to be studied.
For b) and d), if RLC is not re-established for intra-DU case, DDDS and data forwarding are not needed. So we propose to wait for RAN2 process before RAN3 starts to discuss b) and d).

For c), CP-UP split architecture is in our scope, so E1 impact for L1/2 mobility shall be studied.

	
	

	
	

	
	

	
	


4 Conclusion, Recommendations

TBD
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