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1	Introduction
[bookmark: _Toc474247438]At RAN3#117bis-e, L1/L2 centric mobility (RP-221799 Further NR Mobility Enhancements) was discussed, with some agreements reached and base signaling sequence for the Intra-gNB-DU scenario agreed, and several items left as FFS (summary of discussion at R3-226044). Similarly, agreements from RAN2 perspective at last meeting are available in R2-2211061.

	Agreements at RAN3#117
Scenarios, use cases, principles, and general concepts:
Both intra- DU and intra-CU inter-DU scenarios are supported for L1/L2 mobility.
RAN3 will study the signaling impacts on below use cases following to RAN2 prioritization:
· Stand alone
· Carrier Aggregation (Change of PCell)
· NR-DC (Change of PCell at MN, Change of PScell at SN) 
RAN3 will aim for a single solution for network signaling design on L1/L2 based inter-cell mobility to support all agreed scenarios. The details of solution are FFS.
RAN3 focuses on the network-controlled procedure for L1/L2 based inter-cell mobility.

Intra-DU L1/L2 Handover Procedure
Handover preparation:
WA: For intra-DU L1/L2 mobility, the existing F1AP procedure (e.g., F1AP UE CONTEXT MODIFICATION) is reused for handover configuration for inter-cell mobility. (Note: replaced by another agreement at RAN3#117bis)
The gNB-CU initiates the L1/L2 mobility configuration procedure. 
FFS on whether gNB-DU can also initiate the L1/L2 mobility configuration procedure. (Note: replaced by another agreement at RAN3#117bis)
[bookmark: _Hlk117868979]The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. Details are FFS.
Handover execution:
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. (Note: replaced by another agreement at RAN3#117bis)
FFS on how the gNB/gNB-DU detects the UE access and whether there is an F1 impact. (Note: replaced by another agreement at RAN3#117bis)
Handover completion:
For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB DU is FFS.

Agreements at RAN3#117bis
During L1/L2 handover configuration, the gNB-CU sends the suggested candidate cell(s) to the gNB-DU in UE Context Modification Request procedure, FFS in one message or multiple messages. 

The gNB-DU may accept the target cells of L1/L2 handover and responds to the gNB-CU with the access control result in UE Context Modification Response message(s). gNB-DU may accept all or part of the target candidate cells.

gNB-DU initiated L1/L2 handover configuration is not allowed.

The UE sends the lower-layer measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell.

FFS on whether the gNB-DU can suggest candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration. Three Options are left for further discussion: Opt 1. DU cannot suggest any candidate cells. Opt 2. DU suggest candidate cells within the list provided by CU. Opt 3. DU suggest candidate cells outside the list provided by CU.

[bookmark: _Hlk118100234]WA: The gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.

FFS on the need and when the gNB-DU indicates the gNB-CU about the initiation of L1/L2 handover command.

[bookmark: _Hlk117871448]FFS For intra-DU L1/L2 mobility, the gNB-CU may use the UE Context Modification procedure to modify or release the prepared cells resources in the gNB-DU (incl. the source cell). Details are pending to RAN2.

The following open issues on user plane handling in intra-DU L1/L2 mobility as well as inter-DU case are raised for further study:
a)	F1-U UL/DL TEID handling as in intra-DU legacy HO.
b)	DDDS on F1-U
c)	E1 impact, such as setup, update or remove resources at gNB-CU-UP
d)	Data forwarding
The following previous agreements for intra-DU case are confirmed to be also applicable for inter-DU case:
1.Both intra- DU and intra-CU inter-DU scenarios are supported for L1/L2 mobility.
2.RAN3 will study the signaling impacts on below use cases following to RAN2 prioritization:
-	Stand alone
-	Carrier Aggregation (Change of PCell)
-	NR-DC (Change of PCell at MN, Change of PScell at SN) 
3.RAN3 will aim for a single solution for network signaling design on L1/L2 based inter-cell mobility to support all agreed scenarios. The details of solution are FFS.
5.RAN3 focuses on the network-controlled procedure for L1/L2 based inter-cell mobility.
7.The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. Details are FFS.
For inter-DU inter-cell mobility, the UE Context Setup procedure is reused for handover configuration. 





2	Intra-gNB-DU L1/2 Triggered Mobility (LTM)

Taking the agreements and FFS from last meetings we can see the following:
Preparation Phase: 
· There is agreement that gNB-CU initiates the L1/L2 mobility procedure and initiates configuration of the candidate target cell(s) toward the gNB-DU and UE via UE Context Modification procedure
· Remaining FFS
· FFS1: “The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. Details are FFS.”
· Even though there are still pending decisions in RAN2, there has been progress which includes assumptions that 
· (a) sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported
· (b) For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates
· [bookmark: _Hlk117869511]Based on these RAN2 agreements, we can notice that the initial configuration of Intra-gNB L1/2 Triggered Mobility (LTM) may include the current SCell/PCells as targets for mobility. Thus, in a sequential mobility the original serving PCell/SCells can become the target candidate cells after the LTM takes place. This should be captured by RAN3 as well.
· [bookmark: _Hlk117869575]Proposal 1: The initial configuration of Intra-gNB L1/2 Triggered Mobility (LTM) may include the current SCell/PCells as targets for mobility. 
· FFS2: “During L1/L2 handover configuration, the gNB-CU sends the suggested candidate cell(s) to the gNB-DU in UE Context Modification Request procedure, FFS in one message or multiple messages."
· It is preferable to simplify signaling and avoid multiple procedures conveying very similar information for LTM configuration. This would both speed up the LTM configuration and avoid unnecessary signaling over F1 (and potentially also E1).
· However, the existing UE Context Modification procedure structure was not designed for conveying multiple cell information either on the request or response messages. Therefore, multiple changes would be needed in order to be able to reuse the existing procedure.
· In our view, the signaling overhead over F1 is likely not overly critical. This given that we do not assume that LTM configurations would change too frequently over short periods of time. Hence, there is a benefit in terms of IE structure and F1AP spec reuse from utilizing multiple messages, each conveying configuration of each target candidate cell. Thus, all in all it is proposed to agree on the multiple parallel message approach (as in CHO).
· Proposal 2: For Intra-DU scenarios, each candidate target cell is configured for Intra-gNB L1/2 Triggered Mobility (LTM) via a separate UE Context Modification procedure. 
· FFS3: “FFS on whether the gNB-DU can suggest candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration. Three Options are left for further discussion: Opt 1. DU cannot suggest any candidate cells. Opt 2. DU suggest candidate cells within the list provided by CU. Opt 3. DU suggest candidate cells outside the list provided by CU.”
· Option 1 should be agreed as baseline. Allowing the gNB-DU to suggest candidate cells is in principle against of prior agreements that indicate that “gNB-DU initiated L1/L2 handover configuration is not allowed”.
· Option 2 is not needed and could create further issues as it (a) requires both gNB-DU and gNB-CU to keep track of which target candidate cells had been requested to be configured, but ultimately not configured for some reason (e.g., lack of resources at gNB-DU), (b) by the time in which gNB-DU makes a request to configure a previously rejected target candidate cell, it may no longer be considered suitable by the gNB-CU (based on subsequent L3 measurements). 
· Therefore, a simpler approach is to include Cause IE in the UE Context Modification Response message indicating the reason for rejecting configuration of a given target candidate cell. Then, it is up to gNB-CU whether to reattempt the configuration at a later time.
· Option 3, is also against prior agreements that indicate that “gNB-DU initiated L1/L2 handover configuration is not allowed”.
· Proposal 3: The gNB-DU cannot suggest any candidate cells for L1/2 Triggered Mobility (LTM) when responding to a configuration request from the gNB-CU in either UE Context Modification Response or UE Context Setup Response messages.
· Proposal 4: Introduce Cause IE to the UE Context Modification Response and UE Context Setup Response messages to indicate the gNB-CU the reason for having failed a L1/2 Triggered Mobility (LTM) target candidate cell configuration request.
· FFS4: In regard to update or release of previously configured target candidate cells “FFS For intra-DU L1/L2 mobility, the gNB-CU may use the UE Context Modification procedure to modify or release the prepared cells resources in the gNB-DU (incl. the source cell). Details are pending to RAN2.”
· In our view, the gNB-CU at any given time may decide to release LTM candidate cells at the gNB-DU. This may be e.g., due to further L3 measurements, or resource conditions. Likewise, it is irrelevant whether the gNB-CU takes this decision before or after a LTM cell-change has taken place. That is, this modification procedure may take place before or after LTM is executed.
· Proposal 5: For L1/2 Triggered Mobility (LTM), the gNB-CU may use the UE Context Modification procedure to modify or release the prepared cells resources in the gNB-DU (incl. the source cell).
Execution Phase
· There is agreement that the UE sends the lower-layer measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell.
· Remaining FFS
· FFS5: “FFS on the need and when the gNB-DU indicates the gNB-CU about the initiation of L1/L2 handover command.”
· Although the cell change command itself is to be carried out by the gNB-DU, it is likely beneficial for the gNB-CU to remain aware that the cell change has been triggered to the UE, prior to receiving a RRCReconfigurationComplete message from the target candidate cell confirming the cell change. This will prevent the gNB-CU to issue additional RRC reconfiguration commands to a UE utilizing the soon to become unavailable link (i.e. the old source cell). Similarly, keeping the gNB-CU informed will also ensure that the latest cell configuration used by the UE is known, which is also beneficial for legacy L3 mobility procedures, and can help avoid conflicts between LTM and L3 mobility. 
· The notification should be reported to the gNB-CU upon LTM is triggered (i.e. when the L1 mobility command e.g., MAC CE, is sent to the UE), and not force the gNB-DU to wait until an ACK message is received.
· Observation 1: Awareness at the gNB-CU when a L1/L2 cell change has been triggered by the gNB-DU can prevent issuing RRC reconfiguration messages over the cell that will soon become unavailable and prevent failures.
· Proposal 6: The gNB-DU signals over F1 to gNB-CU when a L1/L2 cell change has been triggered.
· FFS6: There is working assumption that “WA: The gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.”
· This this indication is useful for the gNB-CU to be aware that mobility has completed. Likewise, it can also be used in context of data forwarding and when to start it for inter-gNB-DU mobility cases. Thus, we propose to remove the working assumption and turn into an agreement.
· Proposal 7: Remove the WA and agree that the gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.
· Other items
· RAN2 has indicated that both RACH and RACH-less options may be supported and are under discussion. Hence, the signaling diagrams may need to be updated to show the RACH option in which the UE will need to send the L3 RRCReconfigurationComplete message. Hence, it is proposed to capture this as an FFS. 
· Proposal 8: FFS whether the UE will send a RRCReconfigurationComplete in the target cell for L1/2 Triggered Mobility (LTM) which includes RACH. 
Completion Phase
· Remaining FFS
· [bookmark: _Hlk114052948]FFS7: “For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB DU is FFS.“
· As discussed above, the gNB-CU should be able to update or remove target candidate cells for L1/2 Triggered Mobility (LTM). This may be prior to LTM or after. Hence, the FFS should be removed in Steps 13 and 14 in the BL CR signaling diagram.
· Proposal 9: The gNB-CU may update or release L1/2 Triggered Mobility (LTM) target candidate cells after mobility. Hence, the FFS in Steps 13 and 14 in the BL CR should be removed.

4	Conclusions

Proposal 1: The initial configuration of Intra-gNB L1/2 Triggered Mobility (LTM) may include the current SCell/PCells as targets for mobility. 
Proposal 2: For Intra-DU scenarios, each candidate target cell is configured for Intra-gNB L1/2 Triggered Mobility (LTM) via a separate UE Context Modification procedure. 
Proposal 3: The gNB-DU cannot suggest any candidate cells for L1/2 Triggered Mobility (LTM) when responding to a configuration request from the gNB-CU in either UE Context Modification Response or UE Context Setup Response messages.
Proposal 4: Introduce Cause IE to the UE Context Modification Response and UE Context Setup Response messages to indicate the gNB-CU the reason for having failed a L1/2 Triggered Mobility (LTM) target candidate cell configuration request.
Proposal 5: For L1/2 Triggered Mobility (LTM), the gNB-CU may use the UE Context Modification procedure to modify or release the prepared cells resources in the gNB-DU (incl. the source cell).
Observation 1: Awareness at the gNB-CU when a L1/L2 cell change has been triggered by the gNB-DU can prevent issuing RRC reconfiguration messages over the cell that will soon become unavailable and prevent failures.
Proposal 6: The gNB-DU signals over F1 to gNB-CU when a L1/L2 cell change has been triggered.
Proposal 7: Remove the WA and agree that the gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.
Proposal 8: FFS whether the UE will send a RRCReconfigurationComplete in the target cell for L1/2 Triggered Mobility (LTM) which includes RACH. 
Proposal 9: The gNB-CU may update or release L1/2 Triggered Mobility (LTM) target candidate cells after mobility. Hence, the FFS in Steps 13 and 14 in the BL CR should be removed.
Proposal 10: Agree the changes in the TP Annex.
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3	Annex: TP for TS 38.401

8.2.1.X	Intra-gNB-DU L1/2 Triggered Mobility (LTM) 
This procedure is used for the case when the UE moves within the same gNB-DU during NR operation for L1/2 Triggered Mobility (LTM). Figure 8.2.1.x-y shows the intra-gNB-DU LTM procedure for intra-NR.



Figure 8.2.1.x-1: Intra-gNB-DU L1/L2 based inter-cell Mobility
1. The UE sends a MeasurementReport message (L3 measurement result FFS) to the gNB-DU containing  measurements of neighboring cells. The 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 L1/2 Triggered Mobility configuration. 
3. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the gNB-DU containing the target candidate cell. Separate procedures are utilized per each candidate cell. The target candidate cells may be source P/SCells.
4. If the request for configuring L1/L2 inter-cell mobility is accepted, the gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message including the generated lower layer RRC configurations of the accepted target candidate cell.
5. The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the gNB-DU, which includes a generated RRCReconfiguration message with the L1/L2 inter-cell mobility configuration, which may contain a configuration per target candidate (e.g. including the lower layer RRC configurations of the candidate cells for L1/L2 inter-cell mobility. Details are FFS). 
6. The gNB-DU forwards the received RRCReconfiguration message to the UE.
7. The UE responds to the gNB-DU with an RRCReconfigurationComplete message.
8. The gNB-DU forwards the RRCReconfigurationComplete message to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 
9. The UE sends the L1 measurement result to the gNB-DU. The gNB-DU decides to execute L1/2 Triggered Mobility.
10. The gNB-DU sends the L1/2 Triggered Mobility command to the UE.
11. The gNB-DU sends a L1/2 TRIGGERED MOBILITY NOTIFICATION message to the gNB-CU to inform LTM has been triggered.
12. FFS: How the gNB-DU detects the UE access to the target cell is up to RAN2. FFS whether the UE will send a RRCReconfigurationComplete in the target cell for L1/2 Triggered Mobility (LTM) which includes RACH
13. The gNB-DU indicates the gNB-CU about the UE successful access to the target cell by ACCESS SUCCESS message. The target cell ID is included.
14. The gNB-CU may send UE CONTEXT MODIFICATION message to the gNB-DU to update or release the resources of prepared cells.
15. The gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message.
--------------------------------------------------------- the end of change -------------------------------------------------------------
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