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[bookmark: _Ref178064866]Introduction
In the previous meeting the issue of L1/L2 triggered mobility was discussed and identify the general procedure, but the details still need further discussion. In this contribution we will further discuss left issues and FFSs of the L1/L2 triggered mobility, and put forward our proposals.
Discussion
LS from RAN1 and RAN2
As for the LS from RAN1, it is aim for sharing the agreements got in RAN1. RAN3 will take theiragreements into consideration in the further work, if there is no unclear part about the agreements, we suggest just note it and no need to reply the LS.
As for the LS from RAN2, it is a response to R1-2210727[1], which we had already discussed in last meeting, and we also sent our reply LS to RAN2. From the content of R3-230012[2], there is no against with RAN3 previous agreements, no needed to reply the LS.
Proposal 1: If no unclear point about RAN1 agreements, no need to reply the RAN1 LS
Proposal 2: No need to reply the RAN2 LS. 
Sequential L1L2 cell change 
In last meeting, RAN3 get the following agreements about subsequent cell switch configuration:
RAN3 works on the same signaling procedure for both initial cell switch and subsequent cell switch for intra-DU L1/L2 handover.
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]From the perspective of RAN3, the first issue is which node makes the decision whether or which candidate cells can support subsequent cell switch, this step should be finished at the candidate cell configuration procedure. Since the gNB-CU has a wider picture of the mobility and the available cells than the gNB-DU, it is better to let gNB-CU decide whether a requested cell need support subsequent cell switch. What’s more, let gNB-CU make the decision is more consist with the above agreement. The procedure is similar with the gNB-CU suggest candidate cells to gNB-DU and can use the same message. The gNB-CU decides which candidate cells need support the sequential cell switch, and then sends the request to candidate gNB-DU, and the candidate gNB-DU can accept/reject the request.  
Proposal 3: gNB-CU decided whether or which candidate cells need support sequential LTM.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Proposal 4: Candidate gNB-DU can accept/reject the request for support subsequent cell switch from the gNB-CU.
Proposal 5: Introduce sequential cell switch supported indicator in the UE context setup/modification request message, whether it is per cell or pre node is still FFS.
Delta Configuration

	On Delta Configuration
· A UE stores the reference configuration as a separate configuration.
· The reference configuration is managed separately 


[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In last RAN2 meeting, they got the conclusion about supporting delta configuration. RAN2 is still not decided which node will generate the reference configuration and the content. Form the perspective of RAN3, reference configuration transmit should be support in F1, e.g., how to transfer reference configuration from CU to candidate DUs. But as RAN2 just started there discussion, we can wait for RAN2 further conclusion.
Proposal 6: Reference configuration transmit should be support in F1, details are FFS.
Discussion on User plane procedure
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:
b)	DDDS on F1-U
d)	Data forwarding
For the data forwarding procedure, in the previous discussion, there are two different understandings:
Option 1: transfer the data from CU-UP to the candidate DU by F1-U
· Early data forwarding: CU-UP transfers the user data to all candidate DUs before UE executes LTM.
· Late data forwarding: CU-UP transfers the user data to the target DU after execute LTM.
Option 2: transfer the data from source CU-UP to target CU-UP by Xn-U
· [bookmark: OLE_LINK25][bookmark: OLE_LINK26]Early data forwarding: source CU-UP transfers the user data to all candidate CU-UPs before UE executes LTM.
· Late data forwarding: source CU-UP transfers the user data to the target CU-CP after executes LTM.
Before the analysis of the two options, we want to clarify why we introduced early data forwarding. Early data forwarding is introduced in CHO, the key reason is in CHO case, the target node will know the UE access earlier than the source gNB. So, waiting the source gNB to trigger data forwarding will increase the latency. But in LTM, it is another story as source node will get the LTM decision at first.
Observation 1: Early data forwarding is introduced in CHO, the key reason is in CHO, the target node will know the UE access earlier than the source gNB.
Observation 2: In LTM, the source DU will get the LTM decision earlier then the target DU.
For the Option 1, it is not the traditional data forwarding. Whatever early data forwarding or late data forwarding, it usually defined as data transfer from source node to target/candidate node, e.g., from source gNB to target gNB/candidate gNB. But in optional 1, data is transferred from CU-CP to the candidate DU, so it is not the traditional data forwarding.
Observation 3: Transfer the data from CU-UP to the candidate DU by F1-U (solution 1) is not the traditional data forwarding.
Proposal 7: Use a new terminology to define the scenario in option 1 to avoiding the misunderstanding during discussion, e.g., data transfer. 
In our understanding, it is not a good way to start the transfer from CU-UP to candidate cells before the UE execute the LTM. On the one hand, it will increase the redundant transmission of PDCP PDUs to the candidate DU and bring high overhead; On the other hand, even the data is transferred to the candidate DU in advance, the transfer from target DU to the UE still need a indicator (DDDS in the legacy) to tell the target DU where the subsequent DL link transfer should start. 
Proposal 8: No need to introduce data transfer from CU-UP to the candidate DU by F1-U before UE executes LTM
For the option 2, it is a more complicated case and matches the legacy definition of traditional data forwarding. If the source DU and the target DU are belonging to different CU-UP, when LTM happened, the source CU-UP should transfer the data to the target CU-UP by Xn-U. Another prerequisite is this CU-UP change should without security key update. Once the security changed, it will increase a PDCP re-establish, which is out of REL-18 scope according to RAN2 conclusion. In the legacy procedure, whether the security key will update during the CU-UP changes is not restrict in the specification, but leave a freedom for implement. So at first, we should discuss whether the scenario of CU-UP change without security update is valid, and then discuss the data forwarding between source CU-UP and target CU-UP.
Proposal 9: Discuss whether the scenario that CU-UP change without security update is valid first, and then discuss the data forwarding procedure between source CU-UP and target CU-UP.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]If the above scenario is valid, we think late data forwarding is enough. The reason is similar with we discussed above. Firstly, serving gNB-DU is in charge of making the LTM decision. Once the LTM HO executed, serving gNB-DU send LTM command to UE with latency T1, and the UE will access to the target gNB-DU with the latency T2. Due to the unavoidable latency (T1+T2), gNB-CU has enough time to finish the data forwarding. Secondly, if gNB-CU transmits the DL data to the candidate cells, it will lead to redundant transmission of PDCP PDUs. Last one, even candidate CU-UP buffer the data, when UE access success to the target CU-UP, the target CU-UP still not know the DL link data transfer should start from which PDCP PDUs without other indicator. 
Proposal 10: If the above scenario is valid, we think late data forwarding is enough.
For the DDDS, in intra-DU case, as the RLC is not re-established, no need to execute DDDS as all the downlink packets can be delivery successfully. For inter-DU case, we think the legacy DDDS procedure is enough, and we provide the message flow in the below.


Step 1-11 is omitted
Step12: A Random Access procedure is performed at the candidate gNB-DU, which becomes the target gNB-DU if successful. The target gNB-DU sends a Downlink Data Delivery Status frame to inform the gNB-CU. The target gNB-DU also sends an ACCESS SUCCESS message to inform the gNB-CU of which cell the UE has successfully accessed.
Step13: The UE responds to the target gNB-DU with an RRCReconfigurationComplete messag.
Step 14: The target gNB-DU sends an UL RRC MESSAGE TRANSFER message to the gNB-CU to convey the received RRCReconfigurationComplete message. Downlink packets are sent to the UE. Also, uplink packets are sent from the UE, which are forwarded to the gNB-CU through the target gNB-DU.
Step15: The source gNB-DU responds to the gNB-CU with the UE CONTEXT MODIFICATION RESPONSE message. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source gNB-DU, are sent from the gNB-CU to the target gNB-DU. 
[bookmark: _GoBack]Proposal 11: The legacy DDDS procedure can be reused in LTM, remove the corresponded FFS. 
Conclusions
Based on the discussion in section 2 the followings are proposed:
Proposal 1: If no unclear point about RAN1 agreements, no need to reply the RAN1 LS
Proposal 2: No need to reply the RAN2 LS. 
Proposal 3: gNB-CU decided whether or which candidate cells need support sequential LTM.
Proposal 4: Candidate gNB-DU can accept/reject the request for support subsequent cell switch from the gNB-CU.
Proposal 5: Introduce sequential cell switch supported indicator in the UE context setup/modification request message, whether it is per cell or pre node is still FFS.
Proposal 6: Reference configuration transmit should be support in F1, details are FFS.
Observation 1: Early data forwarding is introduced in CHO, the key reason is in CHO, the target node will know the UE access earlier than the source gNB.
Observation 2: In LTM, the source DU will get the LTM decision earlier then the target DU.
Observation 3: Transfer the data from CU-UP to the candidate DU by F1-U (solution 1) is not the traditional data forwarding.
Proposal 7: Use a new terminology to define the scenario in option 1 to avoiding the misunderstanding during discussion, e.g., data transfer. 
Proposal 8: No need to introduce data transfer from CU-UP to the candidate DU by F1-U before UE executes LTM
Proposal 9: Discuss whether the scenario that CU-UP change without security update is valid first, and then discuss the data forwarding procedure between source CU-UP and target CU-UP.
Proposal 10: If the above scenario is valid, we think late data forwarding is enough.
Proposal 11: The legacy DDDS procedure can be reused in LTM, remove the corresponded FFS.  
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