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1. Introduction
	· Specify support for inter-CU Layer 2 Mobility (LTM) [RAN2, RAN3]
· Prioritize the case when CU is acting as MN when DC is not configured
· As secondary priority, support the case when NR-DC is configured and CU is acting as SN and MCG is unchanged
· As secondary priority, support the case when NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released
· Note: The case that LTM is configured in both MCG and SCG is excluded 
· Specify support for subsequent LTM mobility procedures aiming to avoid RRC configuration between cell switches as per Rel-18 LTM
· Coordination with SA3 needed with respect to security key handling 
· Note: Rel. 18 intra-CU LTM procedure is considered as baseline for adding inter-CU support


In this paper, we will analyse the potential issues in candidate cell preparation phase. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Draft flow chart 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the candidate cell preparation phase, we prepared a flow chart for show our initial though of the whole procedure.


0. [bookmark: OLE_LINK382][bookmark: OLE_LINK383]The UE context within the source gNB contains information regarding roaming and access restrictions which were provided either at connection establishment or at the last TA update.
1. The source gNB configures the UE measurement procedures and the UE reports according to the measurement configuration.
2. The source gNB determines to initiate inter-gNB LTM configuration, based on MeasurementReport and RRM information.
3. The source gNB issues a Handover Request message to the candidate gNBs for each candidate cell, containing one cell ID and may contain the CSI resource configuration. The gNB may also request PRACH resources from the candidate gNBs. The source gNB may request the candidate gNB to provide the reference configuration or provide the reference configuration to the candidate gNB..
4. Admission Control may be performed by each candidate gNB.
5. [bookmark: OLE_LINK39][bookmark: OLE_LINK40]If the candidate gNB accepts the request of LTM configuration, it responds with HANDOVER REQUEST ACKNOWLEDGE to the source gNB, which includes generated configuration for the accepted target candidate cell. Additionally, other requested information maybe include in this response message.
6. The source gNB may send a request message to the candidate gNB containing the information for subsequent LTM or for updating the configurations of candidate cells. The gNB may also provide the reference configuration to the candidate gNB. The message is FFS. If CSI resource configuration not sent by strep3, it should include in step6 per candidate cell.
7. The candidate gNB will response a message may include the updated candidate cell configuration.
8. The gNB sends a DL RRC MESSAGE TRANSFER message to the UE including the generated RRCReconfiguration message with the LTM configuration.
9. The UE responds to the gNB with an RRCReconfigurationComplete message.
9a.	EARLY STATUS TRANSFER from source gNB to target gNB and candidate gNB
10 UE sends the measurement result to the source gNB-DU. 
11	Early synchronization to the target candidate cell(s) may be performed, and the candidate gNB sends the TA value to the source gNB.
12	The source gNB decides to execute LTM to a candidate target cell.
13.	The source gssNB sends the Cell Switch command to the UE
14.	Source gNB sends the Cell Switch notification to the target gNB;
15.	The target gNB sends a PATH SWITCH REQUEST message to AMF to trigger 5GC to switch the DL data path towards the target gNB and to establish an NG-C interface instance towards the target gNB.
16.	The AMF confirms the PATH SWITCH REQUEST message with the PATH SWITCH REQUEST ACKNOWLEDGE message
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]17a,b.	EARLY STATUS TRANSFER from new source gNB to target gNB and candidate gNB.
18.	Key update, FFS
19.	Candidate cells management.
Proposal 1: Discuss and agree the above flow chart for inter-CU LTM.
2.2 LTM initial preparation
Reuse existing Xn Handover Request and Handover Request ACK for Inter-CU LTM initial preparation. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In last meeting, we have agreed that Xn HO request procedure will be used in LTM initial preparation (step 3.4.5). And then in this meeting, the details should be further considers. Following the R18 mechanism, at least the follow information should be considered.
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]LTM configuration decision
· LTM configuration ID information
· Reference configuration 
· Early sync request information
· CSI-Resource configuration  

LTM configuration decision 
For the LTM configuration decision, similar with R18, it is better let the source gNB decide to trigger LTM configuration. Based on the above agreements, source gNB will request candidate gNBs to provide candidate cells by Handover Request and Handover Request ACK message. 
Proposal 2: Source gNB decides to trigger inter-CU LTM configuration.
In R18 LTM, the target cell is decided by CU and indicates to candidate DU one by one, by reusing the SpCell ID IE in UE CONTEXT SETUP REQUEST message, and adding an LTM indicator IE for identify the request. For R19, we prefer to follow the intra-CU LTM designation. As shown in the flow chart 0-4, source gNB chooses the potential candidate cell, and sending the request to candidate gNBs per candidate cell. For this parallel request, companies may concern about the signaling load is too high, from our understanding, candidate cell preparation always limited by the maximum of candidate cells, the signaling load is still acceptable. 
Considering the existence IEs in HANDOVER REQUEST message, the Target Cell Global ID IE can be reused for indicate LTM candidate cell. And an explicit indicator also needs to be introduced for identifying request.
Proposal 3: Source gNB requests candidate cell in a parallel way, e.g., requesting candidate cell one by one.
Proposal 4: Reuse the Target Cell Global ID IE to request LTM candidate cell, and introduce an explicit indicator for identifying the request.  
LTM configuration ID information 
For the LTM configuration, it is reasonable to let the control node assign it for all the candidate cells. And for inter-CU case, source gNB-CU can assign the configuration ID for all the candidate cells. Follow the same logic of intra-CU LTM, the LTM configuration ID can be assign at the initial candidate cell preparation phase (step 3) as well as after the admission control (step 6).
Proposal 5: LTM configuration ID is assigned by source gNB(gNB-CU), and transferred to candidate gNB at the initial candidate cell preparation phase (step 3) as well as after the admission control (step 6).
Reference configuration
In the intra-CU case, only one reference configuration is supported. CU may request DU to provide the lower layer configuration for the purpose of generating the reference configuration or provide the lower layer reference configuration to the candidate gNB-DU. 
Extend to inter-CU case, the procedure is similar. Source gNB will request candidate gNB to provide the configuration for the purpose of generating the reference configuration or provide the reference configuration to the candidate gNB by the HANDOVER REQUEST message. 
Proposal 6: Source gNB will request candidate gNB to provide the configuration for the purpose of generating the reference configuration or provide the reference configuration to the candidate gNB by the HANDOVER REQUEST message.
Early sync request information
	· P6 in R2-2402907 
Proposal 6: Early DL and UL sync is also supported for inter-CU LTM.  Inform RAN3 of this. Early DL sync using CSI-RS should be considered, pending RAN1 approval.

· Agreed.


As RAN2 concluded, Early UL sync is also supported for inter-CU LTM. Thus, RAN3 should design mechanism for supporting early sync request. In the Xn interface, source gNB may send Early sync information request to the candidate gNB by HO REQUEST message, and candidate gNB shall provide the Early UL Sync Configuration IE and the Early UL Sync Configuration for SUL IE in per cell bias. For the early TA transfer, take R18 as baseline and introduce a TA INOFMRATION TRANSFER message. 
Proposal 7: Source gNB will request candidate gNB to provide early sync information by HANDOVER REQUEST message. 
Proposal 8: Take R18 TA transfer procedure as baseline, and introduce TA INFORMATION TRANSFER MESSAGE in Xn.
CSI-Resource configuration 
In intra-CU LTM, as the CU can get the SSB information from F1 SETUP procedure, it enables CU to send the CSI-resource configuration to all the candidate cells before admission control. After check the Xn interface, a similar procedure also exists in XN SETUP REQUEST. 
In Xn SETUPP REQUEST message, NG-RAN node1 will send the Served Cell Information NR IE to the NG-RAN node2, which also including the Measurement Timing Configuration IE contain the SSB information of the serving cell. And also, the NG-RAN node2 will send the Served Cell Information NR hosting in itself back to the NG-RAN node 1 by the XN SETUP RESPONSE.
However, one different thing is during the Xn SETUP procedure, the gNBs allowed only send partial list of cells to the other gNB. 
[bookmark: _Toc20955218][bookmark: _Toc29991415][bookmark: _Toc36555815][bookmark: _Toc44497525][bookmark: _Toc45107913][bookmark: _Toc45901533][bookmark: _Toc51850612][bookmark: _Toc56693615][bookmark: _Toc64447158][bookmark: _Toc66286652][bookmark: _Toc74151347][bookmark: _Toc88653819][bookmark: _Toc97904175][bookmark: _Toc98868248][bookmark: _Toc105174533][bookmark: _Toc106109370][bookmark: _Toc113825191][bookmark: _Toc155959862]
9.1.3.1	XN SETUP REQUEST
This message is sent by a NG-RAN node to a neighbouring NG-RAN node to transfer application data for an Xn-C interface instance.
Direction: NG-RAN node1  NG-RAN node2.
	List of Served Cells NR
	
	0 .. <maxnoofCellsinNG-RAN node>
	
	Contains a list of cells served by the gNB. If a partial list of cells is signalled, it contains at least one cell per carrier configured at the gNB
	YES
	reject

	>Served Cell Information NR
	M
	
	9.2.2.11
	
	–
	


In the inter-CU case, this pre-request solution may not always workable. Thus, if candidate cell not received CSI-resource configuration at step 3, source gNB should contain the CSI-resource configuration to the each candidate cell by step6.

Proposal 9: CSI-resource may not contain in the Inter-CU LTM initial preparation, if happens, CSI-resource should be contained in second round interaction between source and candidate gNB (step 6) .
2.3 Synchronization among candidate cells
To support subsequent inter-CU LTM, at least the below information should below information should be synchronize among candidate cells.
· TCI state information list of all candidate cells 
· Configuration ID list of all candidate cells
· Early sync information list of all candidate cell
What’s more, the data forwarding information should also be synchronized.
This procedure can be done by the second round interaction between source CU and candidate CUs, also can be done the after UE switch to the new DU. Whatever, this information synchronize should be finished no later than the UE access to the candidate cells.
Proposal 10: the TCI state information, Candidate cell configuration ID information, early sync information (if support), and data forwarding information should be synchronized among all candidate cells.
Proposal 11: The information synchronization should be finished no latter then the UE access to the candidate cells, and the message can reuse the HO request or introduce a new message.
In the intra-CU LTM, as no interface between DUs, it is naturally to let CU bound to synchronize the collected subsequent LTM relative information to other candidate DU. When extend to the inter-CU case, Xn interface is exist among the candidate CUs. Another possible way is let candidate DU exchange the subsequent LTM information directly. However, we not see much benefit for this way, and afraid it will introduce too many round interaction. We propose to still let the source CU synchronize the collected subsequent LTM relative information to other candidate CUs.
Proposal 12: Source gNB is bound to synchronize the collected subsequent LTM relative information to other candidate gNB.
3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we have the following observations and proposals:
Proposal 1: Discuss and agree the above flow chart for inter-CU LTM.
Proposal 2: Source gNB decides to trigger inter-CU LTM configuration.
Proposal 3: Source gNB requests candidate cell in a parallel way, e.g., requesting candidate cell one by one.
Proposal 4: Reuse the Target Cell Global ID IE to request LTM candidate cell, and introduce an explicit indicator for identifying the request.  
Proposal 5: LTM configuration ID is assigned by source gNB(gNB-CU), and transferred to candidate gNB at the initial candidate cell preparation phase (step 3) as well as after the admission control (step 6).
Proposal 6: Source gNB will request candidate gNB to provide the configuration for the purpose of generating the reference configuration or provide the reference configuration to the candidate gNB by the HANDOVER REQUEST message.
[bookmark: _GoBack]Proposal 7: Source gNB will request candidate gNB to provide early sync information by HANDOVER REQUEST message. 
Proposal 8: Take R18 TA transfer procedure as baseline, and introduce TA INFORMATION TRANSFER MESSAGE in Xn.
Proposal 9: CSI-resource may not contain in the Inter-CU LTM initial preparation, if happens, CSI-resource should be contained in second round interaction between source and candidate gNB (step 6) .
Proposal 10: the TCI state information, Candidate cell configuration ID information, early sync information (if support), and data forwarding information should be synchronized among all candidate cells.
Proposal 11: The information synchronization should be finished no latter then the UE access to the candidate cells, and the message can reuse the HO request or introduce a new message.
Proposal 12: Source gNB is bound to synchronize the collected subsequent LTM relative information to other candidate gNB.
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