3GPP TSG-RAN Meeting #121	R3-234201
[bookmark: _Hlk19781143]Toulouse, France, 21th – 25th Aug 2023
 

Agenda Item:	14.2
Source:	CATT
Title:	(TP to TS 38.401 BLCR) Further consideration about the LTM execution procedure
Document for:	Agreement
[bookmark: _Ref178064866]Introduction
In this paper, we discussed the issue after LTM triggered, including the LTM triggered inform from CU to the target DU, and confirming how to solve the collision between the LTM and L3 mob. 
 Discussion
[bookmark: OLE_LINK145][bookmark: OLE_LINK146]LTM inform from CU to target DU  
In last meeting, we agreed to introduce a new class2 message for notification of LTM triggering to gNB-CU, at least include the target cell information. By this message, CU can know the LTM is triggered for a specific UE and avoiding potential collision.
In this meeting, we received LS [1] from RAN2 about the early TA and required more information transferred by F1 signaling. 
Dynamic grant can be used for RACH-less LTM, for the first UL data transmission to the target cell:
[bookmark: OLE_LINK24]- the UE monitors PDCCH for dynamic scheduling from the target cell, upon LTM cell switch. 
- upon cell switch decision, R2 assumes that the source DU informs the target DU about the selected beam, so that the target DU can start scheduling dynamic UL grant. 
[bookmark: OLE_LINK50][bookmark: OLE_LINK25][bookmark: OLE_LINK26]As above, RAN2 has decided to support both dynamic grant and configured grant. In dynamic grant case, the UE will monitor PDCCH for dynamic scheduling from the target cell, however, based on current RAN3 procedure, the target DU doesn’t know the UE arrival and shall not schedule the UE. 
Observation 1: Target cell needs to know the selected beam for dynamic scheduling, which is not supported in RAN3.
To supporting the UE access, at least in dynamic grant case, source DU should send the selected beam information (e.g., TCI state index) to the CU by the new class2 message, and then CU shall transfer it to the target DU for dynamic scheduling.
Proposal 1: For dynamic grant case, source DU should also send the selected beam information (e.g., TCI state index) to the CU by the new class2 message.
Proposal 2: For dynamic grant case, CU shall send the target cell information and selected beam information to the target DU, better to introduce a new class2 message. 
[bookmark: OLE_LINK51][bookmark: OLE_LINK52]However, whether use Dynamic grant or Configured grant is decided by the candidate DU according to its resource state, and this information will include in the candidate cell configuration container. Usually, the CU doesn’t know whether this LTM cell switch is using Dynamic grant or Configured grant.
Observation 2: CU doesn’t know whether one LTM serving cell switch is using Dynamic grant or Configured grant.
There are two possible methods,
· Method1: Candidate cell indicates to CU whether the candidate cell use Dynamic grant or Configured grant.
· Method 2: CU transfers the target cell information and selected beam information to the target DU for both Dynamic grant case and Configured grant case. 
From our perspective, we slight prefer the second method, because the CU is not care much about UL grant mode and no other usage, using the same mechanism for both cases will make the procedure clearly. The procedure can be shown as the below:


Figure 1 introduce a new message target DU notification
Proposal 3: For Configured grant case, source DU should also send the selected beam information (e.g., TCI state index) to the CU by the new class2 message.
Proposal 4: For Configured grant case, CU shall send the target cell information and selected beam information to the target DU, better to introduce a new class2 message. 
Another possible way is before sending the LTM command, then source DU requests the selected from the target DU, by this way target DU will also know the coming access. However, the delay is even longer than notification target DU after LTM command. Because it needs to wait the reply message from target DU, and only after that, the source DU can send LTM command to UE.


Figure 2 another possible way for target DU notification
Observation 3: The delay of requesting selected beam from target cell is longer than notify target DU after LTM command due to it need waiting for reply message.
Companies may concern the latency caused by the notification from CU to DU, afraid the UE may access at the target cell earlier in Dynamic grant case, and thus, UE may failure to access. In our understanding, even the UE arrived a bit earlier, it will not attempt access rather than keep monitoring PDCCH for dynamic scheduling. And what’s more, BAT time is under discussing in RAN1, a proper BAT time can guarantee target DU won’t miss any access.  
Observation 4: UE will keep monitoring PDCCH for dynamic scheduling from the target cell even the latency caused by notification from CU to DU is longer than Uu interface latency.
HO collision between LTM and L3 mobility 
For the legacy L3 HO, based on the discussion in previous meeting, the main different is about how to define the flexible priority.
· Option 1: follow the time order, and execute the one arrived source DU first.
· Option 2: totally pending on network implementation 
Actually, the option 1 can be seen as one use case of option 2, maybe the most common case. We think option 2 is acceptable, it avoid to discuss a very corner case, e.g., L3 command arrive to source DU at the moment the source DU decided to trigger LTM. 
[bookmark: OLE_LINK141][bookmark: OLE_LINK142]To get a correct understanding about HO failure, once the L3/L1 HO command is fail due to another HO triggered, the trigger node should get a suitable cause value. If the L1 HO is failed due to a L3 HO, the trigger node (source DU) is already known the reason for this failure. If L3 HO is failed due to L1 HO, it requests the source DU to provide a suitable cause value in the UE CONTEXT MODIFICATION FAILURE message.
Observation 5: option 1 can be seen as one use case in option 2, maybe the most common case
Proposal 5: For HO collision between LTM and legacy L3 mobility triggered by network, it totally pending on network implementation.
Proposal 6: Introduce a new cause value in UE CONTEXT MODIFICATION FAILURE message to indicate the L3 HO failure is due to UE is executing a LTM HO.   

Conclusions
Based on the discussion in section 2 the followings are proposed:
Observation 1: Target cell needs to know the selected beam for dynamic scheduling, which is not supported in RAN3.
Proposal 1: For dynamic grant case, source DU should also send the selected beam information (e.g., TCI state index) to the CU by the new class2 message.
Proposal 2: For dynamic grant case, CU shall send the target cell information and selected beam information to the target DU, better to introduce a new class2 message. 
Observation 2: CU doesn’t know whether one LTM serving cell switch is using Dynamic grant or Configured grant.
Proposal 3: For Configured grant case, source DU should also send the selected beam information (e.g., TCI state index) to the CU by the new class2 message.
Proposal 4: For Configured grant case, CU shall send the target cell information and selected beam information to the target DU, better to introduce a new class2 message.
Observation 3: The delay of requesting selected beam from target cell is longer than notify target DU after LTM command due to it need waiting for reply message.
Observation 4: UE will keep monitoring PDCCH for dynamic scheduling from the target cell even the latency caused by notification from CU to DU is longer than Uu interface latency.
Observation 5: option 1 can be seen as one use case in option 2, maybe the most common case
Proposal 5: For HO collision between LTM and legacy L3 mobility triggered by network, it totally pending on network implementation.
Proposal 6: Introduce a new cause value in UE CONTEXT MODIFICATION FAILURE message to indicate the L3 HO failure is due to UE is executing a LTM HO. 
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Annex- TP for TS 38.401 BLCR about target DU notification

8.2.1.Y	Inter-gNB-DU LTM
This procedure is used for the case when the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU during NR operation for LTM. Figure 8.2.1.Y-1 shows the inter-gNB-DU LTM procedure for intra-NR.
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>



Figure 8.2.1.Y-1: inter gNB-DU LTM
1.	The UE sends a MeasurementReport message (L3 measurement result FFS) to the source gNB-DU containing  measurements of neighboring cells. The source 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.	The gNB-CU sends a UE CONTEXT SETUP REQUEST message to the candidate gNB-DU, containing one target candidate cell ID. 
4.	If the candidate gNB-DU accepts the request of LTM configuration, it responds to the gNB-CU with a UE CONTEXT SETUP RESPONSE message including the generated lower layer RRC configuration for the accepted target candidate cell.
5.	The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the source gNB-DU, which includes the generated RRCReconfiguration message with the LTM configuration.
FFS: 	whether it is DL RRC MESSAGE TRANSFER message or UE CONTEXT MODIFICATION REQUEST message.
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. 
FFS: 	whether it is UL RRC MESSAGE TRANSFER message or UE CONTEXT MODIFICATION RESPONSE message.
9.	The UE sends the lower layer measurement result to the source gNB-DU. 
10.	The source gNB-DU decides to execute LTM to a candidate target cell.
FFS:	Notifying the LTM triggering decision to the other nodes as well.
11.	The source gNB-DU sends LTM command to the UE. 
Editor’s note: The LTM command needs to be updated according to RAN2’s discussion. 
[bookmark: OLE_LINK55][bookmark: OLE_LINK56]12.	WA: The source gNB-DU sends the LTM CELL CHANGE NOTIFICATION message to the gNB-CU to indicate the initiation of the LTM command to the UE including the target cell ID.
13.	FFS: how the target gNB-DU detects the UE access. WA: The CU sends the LTM CELL CHANGE NOTIFICATION(FFS) message to the target gNB-DU to indicate the initiation of the LTM command to the UE including the target cell ID and selected beam information.
[bookmark: OLE_LINK1]14.	The target gNB-DU sends the ACCESS SUCCESS message to the gNB-CU with the target cell ID.
15.	The gNB-CU may send the UE CONTEXT RELEASE COMMAND message to the source gNB-DU to release the resources of prepared cells.
16.	The source gNB-DU responds with a UE CONTEXT RELEASE COMPLETE message.

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

8.2.1.Z	LTM with gNB-CU-UP change
Figure 8.2.1.z-1 shows the procedure used for LTM with the change of gNB-CU-UP within a gNB.



Figure 8.2.1.z LTM with the change of gNB-CU-UP
0.	The source gNB-DU forwards the Measurement Report to the gNB-CU-CP.
1.	The gNB-CU-CP decides to initiate LTM configuration.
2.	The gNB-CU-CP sends a BEARER CONTEXT SETUP REQUEST message containing UL TNL address information for NG-U to setup the bearer context in the target gNB-CU-UP.
3.	The target gNB-CU-UP responds with a BEARER CONTEXT SETUP RESPONSE message containing the UL TNL address information for F1-U, DL TNL address information for NG-U, and the TNL address information for data forwarding to the target gNB-CU-UP.
4 - 5. F1 UE context setup procedure is performed to setup one or more bearers in the gNB-DU.
[bookmark: _GoBack]6 - 7.The gNB-CU-CP sends the RRC Reconfiguration message to the UE. Details are FFS.
8. 	The UE sends the lower layer measurement result to the source gNB-DU, and the source gNB-DU decides to execute LTM to a candidate target cell.
9.	WA: The source gNB-DU sends the LTM CELL CHANGE NOTIFICATION message to the gNB-CU-CP with the selected target cell ID.
10.	WA: The gNB-CU-CP sends the LTM CELL CHANGE NOTIFICATION message to the target DU with the selected target cell ID and selected beam information.
10-11. The gNB-CU-CP performs the Bearer Context Modification procedure to retrieve the PDCP UL/DL status and to exchange the TNL address information for data forwarding for the bearers.
12-13.	The gNB-CU-CP performs the Bearer Context Modification procedure to send the DL TNL address information for F1-U and the PDCP UP/DL status to the target gNB-CU-UP.
14.	Data Forwarding may be performed from the source gNB-CU-UP to the target gNB-CU-UP. 
15.  The target gNB-DU detects the UE in the target cell.
16. The target gNB-DU sends an ACCESS SUCCESS message to the gNB-CU-CP.
17 - 19. Path Switch procedure is performed to update the DL TNL address information for the NG-U towards the core network.
20-21.	Bearer Context Release procedure may be performed to release the UE context in the source gNB-DU.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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