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1 Introduction
In R18, we specified the solutions to support LTM in intra-CU scenarios, depending on the deployment of the network this may significantly limit the opportunities to use LTM. By enabling LTM operation between cells of different gNBs (i.e. inter-CU) then the network will be able gain the benefits of LTM for a far greater number of handovers.
The detailed objectives are as follow:
	· Specify support for inter-CU Layer1/Layer 2 Triggered 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 document, we analysis the RAN3 impact on security key handling for inter-CU and give our proposals.
2 Discussion

2.1 LTM data forwarding
In previous mobility solutions, we specified early data forwarding and late data forwarding for Xn-based handover, for LTM, we think the intention to introduce the LTM mechanism is to reduce the user data interruption time, therefore, the early data forwarding should be supported for inter-CU LTM.
Proposal 1: The early data forwarding should be supported for inter-CU LTM.
Another issue needs to be discussed for inter-CU LTM is how to perform data forwarding for subsequent LTM. There may to following two potential solutions which need to be further discussed in RAN3:
· Option 1: During the LTM handover preparation phase, the source gNB request the candidate gNB to provide the data forwarding address for each of the candidate gNB including the source gNB.
· Option 2: After each LTM execution complete (the UE successfully access to the target cell), the newly source gNB request the candidate gNB(s) to provide the data forwarding address. 
The different solutions to transmit the data forwarding address among candidate gNBs are illustrate as below:
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Option 1- Data forwarding address provided during LTM preparation.
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Option 2 - Data forwarding address provided after LTM execution.
Both options have pros and cons, for Option1, the data forwarding address is collected and forwarded to the candidate gNB(s) during the LTM preparation phase, in which for subsequent LTM, the new source gNB can early forward the data when detects UE access, ensuring that the user data reaches the candidate gNB(s) before the next LTM execution. For Option 2, the new source gNB can request the candidate gNB to provide the data forwarding address after detecting the UE access, and then forward the user data to the candidate gNB(s). The signalling interaction in Option 2 is more concise. Anyway, both options can work and RAN3 needs to further discuss how to transmit the data forwarding address among candidate gNB(s).
Proposal 2: For subsequent LTM, how to transmit the data forwarding address among candidate gNBs need to be further discussed in RAN3.
2.2 LTM security handling
Based on the approved WID, another issue needed to be discussed for inter-CU LTM is the security handling for subsequent LTM. In normal L3 inter-CU handover, the security key information is sent to UE by RRC Reconfiguration message, however, for LTM, the UE cell switch is triggered by the Cell Switch Command MAC CE sent by the source gNB, which does not provide the necessary information for security keys (in R18, there is no security issues for intra-CU LTM). Based on our understanding, there are possible two solutions to solve the security handling problem inter-CU LTM:
· Alt1 - Enhance Cell Switch Command MAC CE: The source CU provides the necessary information (e.g. NCC value) for security key in the inter-CU LTM Cell Switch Command MAC CE.
· Alt2 - Similar solution for R18 S-CPAC: The AMF provides a list of NCCs of the candidate CU(s) to the source CU, the source CU forwards the NCC list to the UE during the LTM preparation. The NCC list will be used for security key derivation for future inter-CU LTM.
The possible signalling flow for the above two alternatives are provided as below: 
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Alt1- Enhance Cell Switch Command MAC CE
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Alt2 - Similar solution for R18 S-CPAC
As can be seen from the signalling flow, the security key needs to be updated among gNBs after each LTM cell switch and may need AMF to provide necessary information for key derivation. However, different alternatives have different impact on RAN3 signalling design, considering that RAN2 is the main WG group to specify solutions to solve the security handling problem and check with SA3 is the solution is workable. It is better for RAN3 to wait RAN2 progress first, and then evaluate the potential RAN3 impact.

Proposal 3: For security key handling, RAN3 should wait RAN2 progress on security handling for inter-CU LTM, and then evaluate the potential RAN3 impact.
3 Conclusion
In this paper, we discussed the RAN3 impact on support of inter-CU LTM and give our proposals as below:
Proposal 1: The early data forwarding should be supported for inter-CU LTM.
Proposal 2: For subsequent LTM, how to transmit the data forwarding address among candidate gNBs need to be further discussed in RAN3.
Proposal 3: For security key handling, RAN3 should wait RAN2 progress on security handling for inter-CU LTM, and then evaluate the potential RAN3 impact.
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defstyle au [text.font.face="Arial", text.size.normal=13, text.color="green-25%",arrow.color="green-25%",arrow.size=small,arrow.endtype=solid, vspacing=5, line.type=dashed, line.color="green-25%",line.width=1,hgapa];

defstyle n1 [text.font.face="Arial", text.size.normal=13, vspacing=5, weak, text.italic=no, hgapa];
defstyle note, comment [text.color=blue];

ue[fill.color = "232,238,247"]:UE\n ;

sg[fill.color = "232,238,247"]:Source \n gNB;

tg[fill.color = "232,238,247"]:Target\n gNB;

cg[fill.color = "232,238,247"]:Othet Candidate\n gNB;

amf[fill.color = "232,238,247"]:AMF;

|||;

amf->sg: Provide a list of NCCs for the candiate gNBs [ac,text.color=blue];

sg->ue: RRC Reconfiguration\nincluding LTM-config and \nthe list of NCCs [ac,text.color=blue];

ue->sg: L1 measurement report [ac];
sg--sg: LTM Cell Switch Decision [bs];
sg->ue: LTM Cell Switch Command [ac];
ue--ue: UE dervies the security key\n for the target gNB \nbased on the NCC list[bs,text.color=blue];
ue->tg: UE access to the target cell [bs];
tg--tg: Target cell detects UE access [bs];
tg->amf: Path Switch Request [ac];
amf->tg: Path Switch Request Acknowledge\nincluding (NCC, NH) [ac];
tg--tg: Dervie new security keys for candidate gNBs [bs,text.color=blue];
tg->sg: New security key for next LTM [ac,text.color=blue];
tg->cg: New security key for next LTM [ac,text.color=blue];
ue--amf: Security key updated complete[br];


|||;
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_1773153223.txt
!@@@Chart-generator later than 5.0����ÿ^�//hscale="auto";
hscale = 1.5;
defstyle hgapa [text.gap.left=16, text.gap.right=16];
defstyle hgapb [text.gap.left=6, text.gap.right=6];
defstyle entity [text.font.face="Arial", text.size.normal=14, text.wrap=no, text.bold=yes];
defstyle bs [text.font.face="Arial", text.size.normal=13, vspacing=7, text.wrap=no, hgapb];
defstyle br [bs, line.corner=round];
defstyle ac [text.font.face="Arial", text.size.normal=13, text.italic=no, vspacing=5, arrow.type=solid, hgapa];
defstyle ad [vspacing=-5, arrow.type=sharp];
defstyle au [text.font.face="Arial", text.size.normal=13, text.color="green-25%",arrow.color="green-25%",arrow.size=small,arrow.endtype=solid, vspacing=5, line.type=dashed, line.color="green-25%",line.width=1,hgapa];

defstyle n1 [text.font.face="Arial", text.size.normal=13, vspacing=5, weak, text.italic=no, hgapa];
defstyle note, comment [text.color=blue];

ue[fill.color = "232,238,247"]:UE\n ;

sg[fill.color = "232,238,247"]:Source \n gNB;

tg[fill.color = "232,238,247"]:Target\n gNB;


cg[fill.color = "232,238,247"]:Other Candidate\n gNB;

|||;


ue--cg: LTM Execution complete [br];

tg->cg: Request the data forwarding address [ac,line.type=dashed,text.color=blue];
cg->tg: Data forwarding address[ac,line.type=dashed,text.color=blue];
tg->cg: User Data [au];

tg->sg: Request the data forwarding address [ac,line.type=dashed,text.color=blue];
sg->tg: Data forwarding address[ac,line.type=dashed,text.color=blue];
tg->sg: User Data [au];

ue->tg: L1 measurement report [ac];
tg--tg: LTM Cell Switch Decision [bs];
tg->ue: LTM Cell Switch Command [ac];
ue->cg: UE access to the target cell [bs];


|||;
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