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1	Introduction
In the previous meeting the issue of L1/L2 triggered mobility was discussed and some agreements were made. In this contribution we will further discuss the main components of the L1/L2 triggered mobility and put forward our proposals.
[bookmark: _Ref178064866]2	Discussion
In the previous meeting the following agreements and FFS were captured:
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.
To be continued at next meeting on approaches, procedures and other details.
In the following we will look into the open points, analyse them and provide our views and proposals.

2.1	Execution of L1/L2 triggered mobility serving cell change
Till now we have discussed several times the execution of LTM serving cell change and two different approaches for inter-DU case have come up as the main alternatives.
In approach 1 – LTM triggering without target candidate DU involvement, the serving gNB-DU decides triggering the execution, transmits the lower layer signal to the UE and only thereafter informs candidate/target gNB-DU (the terms candidate and target will be used interchangeably in the two approaches), via the gNB-CU, of the serving cell change. 
In approach 2 – LTM triggering with target candidate DU involvement, the serving gNB-DU first requests the candidate/target gNB-DU, via the gNB-CU, that a L1/L2 triggered mobility serving cell change is required, and the candidate/target gNB-DU makes a decision about target cell/beam including the TCI state and/or SSB index. Only thereafter the serving gNB-DU creates and transmits the lower layer signal to the UE.
Essentially by looking at the two different approaches, we see that the main difference lies in which order the serving DU transmits the LTM cell switch command to the UE and informs the target DU via the CU about the execution.
[image: ]
Figure 1. Approach 1 for LTM cell switch procedure (triggering without target candidate DU involvement)

As we can see in the figure, the procedure on high level comprises the following steps:
Step1 	The UE sends lower layer measurement reports about LTM candidate target cells to the serving gNB-DU.
Step2		The serving gNB-DU makes a decision about LTM serving cell change
Step3		The serving gNB-DU transmits a lower layer signal to the UE to trigger the L1/L2 triggered mobility serving cell change. The signal indicates a target cell for L1/L2 triggered mobility.
Step4 	The serving gNB-DU sends a UE Context Modification Required message to the gNB-CU, indicating execution of L1/L2 triggered mobility to the target cell. 
Step5 	The gNB-CU sends a UE Context Modification Request message to the candidate gNB-DU, indicating execution of L1/L2 triggered mobility to the target cell.
Step6 	Upon reception of the UE Context Modification Request the candidate gNB-DU sends a UE Context Modification Response message to the gNB-CU. 
Step7 	The gNB-CU sends a UE Context Modification Confirm message to the serving gNB-DU 
Step8		After that the UE stops transmitting uplink packets, changes to the target cell and starts to monitor beams in the target cell. The UE also applies/switches to the corresponding L1/L2 triggered mobility candidate target cell configuration used to operate with the target cell.
Step9 	The UE transmits an uplink signal to the target gNB-DU indicating its C-RNTI for target cell. The gNB-DU is now able to schedule the UE in the target cell and the UE starts to transmit uplink packets. 
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[bookmark: _Ref126234846]Figure 2. Approach 2 for LTM cell switch procedure (triggering with target candidate DU involvement)

As we can see in the figure, the procedure on high level comprises the following steps:

Step1 	The UE sends lower layer measurement reports about LTM candidate target cells to the serving gNB-DU.
Step2		The serving gNB-DU makes a decision about LTM serving cell change
Step3 	The serving gNB-DU sends a UE Context Modification Required message to the gNB-CU, indicating execution of L1/L2 triggered mobility to the target cell. 
Step4		The gNB-CU becomes aware of the LTM execution
Step5 	The gNB-CU sends a UE Context Modification Request message to the candidate gNB-DU, indicating execution of L1/L2 triggered mobility to the target cell. 
Step6-7 	Upon reception of the UE Context Modification Request the candidate gNB-DU prepares information about the candidate cell and sends a UE Context Modification Response message to the gNB-CU including information about the candidate cell.
Step8 	The gNB-CU sends a UE Context Modification Confirm message to the serving gNB-DU including information about the candidate cell.
Step9-10 	The serving gNB-DU prepares lower layer signal based on information from candidate gNB-DU and then the serving gNB-DU transmits a lower layer signal to the UE to trigger the L1/L2 triggered mobility serving cell change. The signal indicates a target cell for L1/L2 triggered mobility. 
Step11	After that the UE stops transmitting uplink packets, changes to the target cell and starts to monitor beams in the target cell. The UE also applies/switches to the corresponding L1/L2 triggered mobility candidate target cell configuration used to operate with the target cell.
Step12 	The UE transmits an uplink signal to the target gNB-DU indicating its C-RNTI for target cell. The gNB-DU is now able to schedule the UE in the target cell and the UE starts to transmit uplink packets. 

In approach 2, the candidate/target gNB-DU would need to decide about the execution and related target cell parameters, but it may not know when the UE performs the switch since it is up to the serving gNB-DU when to transmit the lower layer signal to the UE. In both approaches, gNB-CU has the last say whether to reject the LTM switch command or not based on its knowledge about current status. For example, CU may reject the request when it is preparing for a L3 mobility, or it has already sent an RRCReconfiguration message to the UE which would interfere with LTM, etc.
Looking at the two different approaches, it is evident that Approach 1 is faster, but on the other hand Approach 2 provides more coordination among gNB-DUs and gNB-CU before triggering the L1/L2 triggered mobility. Also, in Approach 1 the resources should be reserved early in the candidate/target gNB-DU since the lower layer signal to the UE is sent early.
In approach 2, the triggering of LTM cell switch will be somewhat delayed compared to approach 1, at least if the serving DU in approach 2 waits for the response from the target DU via CU before transmitting the LTM cell switch command. 
In approach 1, on the other hand, the information that can be provided in the LTM cell switch command to the UE would be limited to the information about e.g. the target cell and beam already known by the serving DU before it makes the decision to trigger LTM cell switch. 
Considering TA management, if we compare the two approaches the impact would be different. We think that when using approach 2 for LTM execution, the TA value (together with other potential information) can be transferred from target to source during the triggering of LTM switch (signals 7 and 8 in Approach 2). When using approach 1 for LTM execution, transferring of the TA value would require an extra inter-node signalling exchange taking place, e.g. in conjunction with the TA acquisition/update. 
[bookmark: _Toc127463507][bookmark: _Toc127463508][bookmark: _Toc127463509][bookmark: _Toc127463510][bookmark: _Toc127476828]For execution of LTM, two approaches are feasible:
a) [bookmark: _Toc127278302][bookmark: _Toc127476829]Approach 1 - LTM triggering without target candidate DU involvement: Serving DU decides execution of LTM and send the LTM cell switch MAC CE to the UE.
b) [bookmark: _Toc127278303][bookmark: _Toc127476830]Approach 2 - LTM triggering with target candidate DU involvement: Serving DU decides triggering execution of LTMneeds to contact first the target candidate DU (via the CU) before sending the LTM cell switch MAC CE to the UE.

Since this analysis and investigation is in RAN2’s realm, we believe it is necessary to get feedback from RAN2 and potentially RAN1 regarding the different impact of the two approaches.
[bookmark: _Toc127476831]The two approaches for execution of LTM cell switch have differences that are pertinent to RAN2 analysis that are leading to different impact on the execution of LTM cell switch.

Based on that we propose to send an LS to RAN2 (as shown in Annex A) in order to get their point of view on the matter.

[bookmark: _Toc126871816][bookmark: _Toc127476832]Agree to send an LS to RAN2 for analysis of the differences and different impacts of the two approaches for execution of LTM cell switch.
As we explained above both approaches are feasible and we propose that RAN3 remains open to both approaches until more feedback is received from RAN2.
[bookmark: _Toc110934303][bookmark: _Toc115203671][bookmark: _Toc126871821][bookmark: _Toc127476833]Since both approaches are feasible, RAN3 remains open to both approaches unto feedback is received from RAN2.

As we noted above when using approach 2 for LTM execution, the TA value (together with other potential information) can be transferred from target to source during the triggering of LTM switch. This will entail that in approach 2 as it is evident also in Fig.2 information about the target cell will be carried in the UE Context Modification and the UE Context Modification Required procedures. To accommodate for these additions, we provide a TP for TS 38.473 in R3-230204.

[bookmark: _Toc127476834]RAN3 to agree the TP to TS 38.473 in R3-230204.

2.2	Open points
Finally, we will tackle the last open points. Regarding the issue of modification/release of the prepared cells, in RAN2#120 the following 
P9	The LTM candidate cell configuration should be designed as a To AddMod/ToRelease structure.

[bookmark: _Hlk114703703]This means that the network can add, modify, or release an LTM candidate cell. We believe that the best way forward would be to assume that the source cell and the prepared cells are not released after L1/L2 triggered mobility in order to give the option to the UE to switch fast to these cells if needed. Of course, we recognize the need to have the ability to release cells in case they are not suitable anymore. Based on that, we propose that the UE Context Modification procedure is used if there is a need for some prepared cells to be modified or released.

[bookmark: _Toc115203674][bookmark: _Toc126871822][bookmark: _Toc127476835]We propose that the UE Context Modification procedure is used if there is a need for some prepared cells to be modified or released. 

[bookmark: _Hlk118209459]One open point was about whether one or multiple messages would be needed to send the suggested candidate target cells from the gNB-CU to the gNB-DU.
In CHO the option with parallel messages was agreed because for simplification. The exact same procedure is used for normal HO and for CHO. In that way also the CHO modification process is simplified. There is no need to implement some kind of HO Request modification to add or remove a candidate cell later. Another Handover Request just needs to be sent. In the case of L1/L2 triggered mobility only F1 is in focus. In F1 the UE Context Modification procedure exists as opposed in Xn. Also, we need to keep in mind that over Xn interface UE-associated logical connection may not be maintained for all the time UE is in connected mode, so the parallel HO request procedures were needed but F1 is different, i.e., CU can be always connected to DU, so there is no need to re-initiate the UE associated logical connection at certain time intervals. As a consequence, we believe that the most efficient solution for L1/L2 triggered mobility would be to use one message to signal the candidate target cells. This would avoid the excessive signalling and resulting waste of resources.
[bookmark: _Hlk118039107]Based on the above we propose that the gNB-CU signals the suggested candidate cell(s) to the gNB-DU in one single UE Context Modification Request message.
[bookmark: _Toc118410562][bookmark: _Toc126871823][bookmark: _Toc127476836]The gNB-CU signals the suggested candidate cell(s) to the gNB-DU in one UE Context Modification Request message during configuration for LTM.

Taking under consideration our proposals we finally propose in the Annex B changes to the BL CR for TS 38.401. 
[bookmark: _Toc118383854][bookmark: _Toc118388902][bookmark: _Toc126871825][bookmark: _Toc127476837]RAN3 to agree the TP to TS 38.401 in the Annex B.

3	Conclusion
In the previous sections we made the following observation: 
Observation 1	For execution of LTM, two approaches are feasible:
a)	Approach 1 - LTM triggering without target candidate DU involvement: Serving DU decides execution of LTM and send the LTM cell switch MAC CE to the UE.
b)	Approach 2 - LTM triggering with target candidate DU involvement: Serving DU decides triggering execution of LTMneeds to contact first the target candidate DU (via the CU) before sending the LTM cell switch MAC CE to the UE.
Observation 2	The two approaches for execution of LTM cell switch have differences that are pertinent to RAN2 analysis that are leading to different impact on the execution of LTM cell switch.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Agree to send an LS to RAN2 for analysis of the differences and different impacts of the two approaches for execution of LTM cell switch.
Proposal 2	Since both approaches are feasible, RAN3 remains open to both approaches unto feedback is received from RAN2.
Proposal 3	RAN3 to agree the TP to TS 38.473 in R3-230204.
Proposal 4	We propose that the UE Context Modification procedure is used if there is a need for some prepared cells to be modified or released.
Proposal 5	The gNB-CU signals the suggested candidate cell(s) to the gNB-DU in one UE Context Modification Request message during configuration for LTM.
Proposal 6	RAN3 to agree the TP to TS 38.401 in the Annex B.
[bookmark: _Toc127463577]
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Attachments:	


1. Overall Description: 
RAN3 has discussed two approaches for inter-DU LTM cell switch. 
Approach 1: the serving gNB-DU triggers the execution, transmits the lower layer signal to the UE and only thereafter informs candidate/target gNB-DU (the terms candidate and target will be used interchangeably in the two approaches), via the gNB-CU, of the serving cell change. 

Approach 2: the serving gNB-DU first requests the candidate/target gNB-DU, via the gNB-CU, that a L1/L2 triggered mobility serving cell change is required, and the candidate/target gNB-DU makes a decision about target cell/beam including the TCI state and/or SSB index. Only thereafter the serving gNB-DU creates and transmits the lower layer signal to the UE.

Potential RAN2 impacts are foreseen, e.g., TA management and etc. Therefore RAN3 would consult with RAN2 about their evaluation of the above-mentioned approaches.

2. Actions:
To RAN2 group.
ACTION: 	RAN3 kindly asks RAN2 to provide the feedback on the above question.

3. Date of Next TSG-RAN3 Meetings:
The upcoming RAN3 meetings can be found in the RAN3 Meetings calendar 

Annex B: TP to BL CR for TS 38.401 to support LTM

Approach 1

[image: ]

Figure 1. Approach 1 for LTM cell switch procedure (triggering without target candidate DU involvement)

Approach 1 comprises the following steps:

Step1 	The UE sends lower layer measurement reports about LTM candidate target cells to the serving gNB-DU.
Step2		The serving gNB-DU makes a decision about LTM serving cell change
Step3		The serving gNB-DU transmits a lower layer signal to the UE to trigger the L1/L2 triggered mobility serving cell change. The signal indicates a target cell for L1/L2 triggered mobility.
Step4 	The serving gNB-DU sends a UE Context Modification Required message to the gNB-CU, indicating execution of L1/L2 triggered mobility to the target cell. 
Step5 	The gNB-CU sends a UE Context Modification Request message to the candidate gNB-DU, indicating execution of L1/L2 triggered mobility to the target cell.
Step6 	Upon reception of the UE Context Modification Request the candidate gNB-DU sends a UE Context Modification Response message to the gNB-CU. 
Step7 	The gNB-CU sends a UE Context Modification Confirm message to the serving gNB-DU 
Step8		After that the UE stops transmitting uplink packets, changes to the target cell and starts to monitor beams in the target cell. The UE also applies/switches to the corresponding L1/L2 triggered mobility candidate target cell configuration used to operate with the target cell.
Step9 	The UE transmits an uplink signal to the target gNB-DU indicating its C-RNTI for target cell. The gNB-DU is now able to schedule the UE in the target cell and the UE starts to transmit uplink packets. 


Approach 2

[image: ]
Figure 2. Approach 2 for LTM cell switch procedure (triggering with target candidate DU involvement)

Approach 2 comprises the following steps:

Step1 	The UE sends lower layer measurement reports about LTM candidate target cells to the serving gNB-DU.
Step2		The serving gNB-DU makes a decision about LTM serving cell change
Step3 	The serving gNB-DU sends a UE Context Modification Required message to the gNB-CU, indicating execution of L1/L2 triggered mobility to the target cell. 
Step4		The gNB-CU becomes aware of the LTM execution
Step5 	The gNB-CU sends a UE Context Modification Request message to the candidate gNB-DU, indicating execution of L1/L2 triggered mobility to the target cell. 
Step6-7 	Upon reception of the UE Context Modification Request the candidate gNB-DU prepares information about the candidate cell and sends a UE Context Modification Response message to the gNB-CU including information about the candidate cell.
Step8 	The gNB-CU sends a UE Context Modification Confirm message to the serving gNB-DU including information about the candidate cell.
Step9-10 	The serving gNB-DU prepares lower layer signal based on information from candidate gNB-DU and then the serving gNB-DU transmits a lower layer signal to the UE to trigger the L1/L2 triggered mobility serving cell change. The signal indicates a target cell for L1/L2 triggered mobility. 
Step11	After that the UE stops transmitting uplink packets, changes to the target cell and starts to monitor beams in the target cell. The UE also applies/switches to the corresponding L1/L2 triggered mobility candidate target cell configuration used to operate with the target cell.
Step12 	The UE transmits an uplink signal to the target gNB-DU indicating its C-RNTI for target cell. The gNB-DU is now able to schedule the UE in the target cell and the UE starts to transmit uplink packets. 
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