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1. Introduction
Inter-cell LTM (L1/L2 triggered mobility) was discussed at several meetings and some agreements have been made as shown below.
	RAN3#118-e:
CU suggest the candidate cell(s) to DU, “gNB-DU can suggest candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration” is with low priority.
CU can update the suggested candidate cells.
For intra-DU case, the gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.
For inter-DU case, The target gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.
RAN3 works on the same signaling procedure for both initial cell switch and subsequent cell switch for intra-DU L1/L2 handover.
During execution phase, it is up to the gNB-DU implementation when will the gNB-DU signal to the CU. This does not mean that the gNB-DU is “allowed” to signal to the gNB-CU before LTM command is sent to the UE.
RAN3#119-e:
For intra-DU LTM, the gNB-CU assigns a new UL GTP TEID for each DRB and provides it to the gNB-DU via UE Context Modification Request message(s). The gNB-DU assigns the new DL GTP TEIDs per DRB per candidate cell (whether it should be per candidate cell needs to be further discussed) and provides them back to the gNB-CU in UE Context Modification Response message(s).
For inter-DU LTM, the gNB-CU assigns a new UL GTP TEID for each DRB and provides it to the target gNB-DU via UE Context Setup Request message(s). The target gNB-DU assigns the new DL GTP TEIDs per DRB per candidate cell (whether it should be per candidate cell needs to be further discussed) and provides them back to the gNB-CU in UE Context Setup Response message(s).
Intra-CU UP case: CU will start data transmission after LTM cells switch signaling from DU including target cell ID. 
Whether new message or legacy message is FFS.
In case of CP UP separation, once CUCP receives LTM cell switch signling from (source)DU , CU CP initiates E1 bearer context modification including DL tunnel ID per DRB for target cell, and security keys corresponding to target cell (if updated) for data transmission.
The tentative flow chart to reflect above sentence is captured in section 3.6 in the Sod, To be continued based on this basis.


At RAN3#119 meeting, RAN3 has some discussion on E1 aspect and suggested the following way forward on intra-UP LTM in case of CP-UP separation which basically follows the CHO logic. 
In case of CP UP separation, once CUCP receives LTM cell switch signling from (source)DU , CU CP initiates E1 bearer context modification including DL tunnel ID per DRB for target cell, and security keys corresponding to target cell (if updated) for data transmission.


In this contribution, we are going to further discuss the LTM procedures on E1 in gNB-CU split architecture with considering the above agreements and WF, especially for the inter CU-UP case. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 LTM configuration for CU-UP
On  F1 interface, RAN3 agreed that the gNB-CU initiates F1AP LTM configuration to the candidate gNB-DU at LTM preparation phase. In case of CP-UP separation, the gNB-CU-CP should initiate the E1AP LTM configuration to candidate gNB-CU-UP via E1 Bearer Context Setup for inter-CU-UP case including UL TEID info and PDCP configuration to prepare the target gNB-CU-UP. We think that this procedure can be reused (step 2 and step 3 in below figure).
For inter-CU-UP LTM, gNB-CU-CP reuses the Bearer Context Setup procedure to initiate gNB-CU-UPs configuration preparation.
2.2 After cell switch
Firstly, we would like to point out that RAN2 agreed that no security update in LTM. 
	· No security update support in Rel-18 with L1/L2 based mobility.


We think that the WF is correct except the security keys aspect. For intra-CU-UP LTM, the CU-UP already has the security keys used in the source cell and it seems no need to provid the same security keys for the target cell from CU-CP one more time. 
For inter-CU-UP LTM, we think that the legacy handling for CHO may be reused, i.e. there is no security key configuration in bearer setup phase, and the CU-CP provides the TEID information and security keys to target CU-UP after the gNB-CU is informed about the successful access in the target cell. 
However, one point different from legacy is subsequent LTM. In our view, the CU-CP seems no need to provide the same security keys to the target CU-UP again if the target CU-UP has already have them during previous LTM, i.e. the CU-UP can keep the security keys for subsequent LTM usage.We thus propose to revise and agree on the WF as below for both intra-CU-UP LTM and inter-CU-UP LTM.
 For both intra-CU-UP LTM and inter-CU-UP LTM, once the CU-CP receives LTM cell switch signaling from (source) DU, the CU-CP initiates E1 bearer context modification including DL tunnel ID per DRB, and the same security keys as source cell to target cell (only for candidate CU-UPs to be first as the target CU-UP in case of inter-UP LTM) for target cell for data transmission.
In case of inter CU-UP LTM, before cell switch we should note that there are some unsuccessfully transmitted DL data and new DL data already buffered at source CU-UP. For avoiding data loss, we think that E1 bearer context modification shall be also used for getting the PDCP status at source CU-UP and exchanging the data forwarding information for data forwarding from source CU-UP to the target CU-UP. The target CU-UP can then (re)transmit the data to UE via the target cell after UE has accessed the target cell. This is illustrated in step 9 to step 12 in below figure.
For inter-CU-UP LTM, the CU-CP initiates E1 bearer context modification to the source CU-UP for retrieving the latest PDCP status at the source CU-UP and exchanging the data forwarding information to target CU-UP.
We already agreed to use ACCESS SUCCESS message from target gNB-DU to notify CU that the UE has successfully accessed to the target cell. Thanking to that message, the CU-CP can know the UE has successfully accessed to the target cell, it then initiates the path update procedure towards the CN for switching transmission of the subsequent DL data to the target CU-UP, e.g. via the new path. 
For inter-CU-UP LTM, Path switch procedure is performed towards the core network after detecting the UE has accessed to the target cell.
2.3 Overall E1 procedure for LTM
In summary to above E1 related proposals and referring to the flowcharts in section 8.9.5 Change of gNB-CU-UP in TS 38.401, a flowchart is proposed as below.



Figure : Inter-DU LTM with gNB-CU-UP change
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 gNB-CU-UP.
3. The gNB-CU-UP responds with a BEARER CONTEXT SETUP RESPONSE message containing the UL TNL address information for F1-U, and DL TNL address information for NG-U.
4 - 5. F1 UE context setup procedure is performed to setup one or more bearers in the gNB-DU.
6. The gNB-CU-CP notifies the source gNB-DU and sends the RRC Reconfiguration message to the UE.
7. The source gNB-DU make the LTM decision.
8. The source gNB-DU sends the LTM cell switch notify message to the gNB-CU-CP with the selected target cell ID.
9-10. The gNB-CU-CP performs the Bearer Context Modification procedure to retrieve the PDCP UL/DL status and to exchange data forwarding information for the bearer.
11-12.	The gNB-CU-CP performs the Bearer Context Modification procedure to send the DL TNL address information for F1-U and data forwarding between source gNB-CU-UP and target gNB-CU-UP, and PDCP status..
13.  The target gNB-DU detects the UE in the target cell.
14. The target gNB-DU sends an Access Success message to the gNB-CU-CP.
15.	Data Forwarding may be performed from the source gNB-CU-UP to the target gNB-CU-UP. 
16 - 18. Path Switch procedure is performed to update the DL TNL address information for the NG-U towards the core network.
19-20.	Bearer Context Release procedure may be performed to release the UE context in the source gNB-DU. This step may be skipped in case that subsequent LTM is supported.
Support of subsequent LTM:
In case of subsequent LTM, procedures from step 7 to step 18 are performed in above figure.
To capture the stage 2 flowchart for inter-DU LTM with gNB-CU-UP change into the BLCR for TS 38.401.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
[bookmark: OLE_LINK7]Based on the discussion in this paper, we propose the following:
1. [bookmark: _Toc423020280]For inter-CU-UP LTM, gNB-CU-CP reuses the Bearer Context Setup procedure to initiate gNB-CU-UPs configuration preparation.
1. For both intra-CU-UP LTM and inter-CU-UP LTM, once the CU-CP receives LTM cell switch signaling from (source) DU, the CU-CP initiates E1 bearer context modification including DL tunnel ID per DRB, and the same security keys as source cell to target cell (only for candidate CU-UPs to be first as the target CU-UP in case of inter-UP LTM) for target cell for data transmission.
1. For inter-CU-UP LTM, the CU-CP initiates E1 bearer context modification to the source CU-UP for retrieving the latest PDCP status at the source CU-UP and exchanging the data forwarding information to target CU-UP.
1. For inter-CU-UP LTM, Path switch procedure is performed towards the core network after detecting the UE has accessed to the target cell.
1. To capture the stage 2 flowchart for inter-DU LTM with gNB-CU-UP change into the BLCR for TS 38.401.
The tentative stage 2 TP to TS 38.401 BLCR based on the above proposals in the annex.
4. Annex- TP for TS 38.401 BLCR

8.2.1.Z	L1/L2 Triggered Mobility with gNB-CU-UP change
Figure 8.2.1.z-1 shows the procedure used for L1/L2 triggered mobility 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 gNB-CU-UP.
3. The gNB-CU-UP responds with a BEARER CONTEXT SETUP RESPONSE message containing the UL TNL address information for F1-U, and DL TNL address information for NG-U.
4 - 5. F1 UE context setup procedure is performed to setup one or more bearers in the gNB-DU.
6. The gNB-CU-CP notifies the source gNB-DU and sends the RRC Reconfiguration message to the UE.
7. The source gNB-DU make the LTM decision.
8. The source gNB-DU sends the LTM cell switch notify message to the gNB-CU-CP with the selected target cell ID.
9-10. The gNB-CU-CP performs the Bearer Context Modification procedure to retrieve the PDCP UL/DL status and to exchange data forwarding information for the bearer.
11-12.	The gNB-CU-CP performs the Bearer Context Modification procedure to send the DL TNL address information for F1-U and data forwarding between source gNB-CU-UP and target gNB-CU-UP, and PDCP status..
13.  The target gNB-DU detects the UE in the target cell.
14. The target gNB-DU sends an Access Success message to the gNB-CU-CP.
15.	Data Forwarding may be performed from the source gNB-CU-UP to the target gNB-CU-UP. 
16 - 18. Path Switch procedure is performed to update the DL TNL address information for the NG-U towards the core network.
19-20.	Bearer Context Release procedure may be performed to release the UE context in the source gNB-DU. This step may be skipped in case that subsequent LTM is supported.
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4. BEARER CONTEXT MODIFICATION RESPONSE

    (New UL TNL per DRB)

3. BEARER CONTEXT MODIFICATION REQUEST

    (New UL TNL required)

1. L3 measurement Control and Reports (will follow 8.2.1.X)

2. LTM Mobility Configuration Decision 

(will follow 8.2.1.X)

5. LTM preparation of candidate cells

(will follow 8.2.1.X)

6. LTM configuration with the UE

(will follow 8.2.1.X)

7. LTM cell switch 

based on L1 measurements

(will follow 8.2.1.X)

8. DU signals to CU-CP that LTM triggered to the UE for one target cell (say cell A)

    FFS message details

9. BEARER CONTEXT MODIFICATION REQUEST

    - FFS DL TEID per DRB corresponding to cell A

    - FFS SDAP/PDCP config update if needed

    - FFS Security key update if needed

    - FFS other details

10. BEARER CONTEXT MODIFICATION RESPONSE

Downlink user data

11. UE access to cell A

(will follow 8.2.1.X)

12. ACCESS SUCCESS including cell A (following 8.2.1.X)

FFS other details
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