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Introduction
A Rel-19 WID on NR mobility enhancement was approved with the following objectives [1]:
	· 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


[bookmark: OLE_LINK201][bookmark: OLE_LINK202]Subsequent inter-CU LTM is one of the objectives. In this contribution, we discuss some issues specific to subsequent inter-CU LTM.
Discussion
0. Data forwarding in subsequent inter-CU LTM 
In L3 inter-gNB (CU) handover, data forwarding is performed between the source gNB and the target gNB for lossless purpose. For DL data forwarding, the source gNB forwards the DL PDCP SDUs to the target gNB during handover, so that the target gNB can send the unsuccessful transmitted DL data to the UE after the UE accesses to the target cell. For UL data forwarding, the source gNB forwards the out of order UL data to the target gNB, and the target gNB further sorts the data from the UE and the data from the source gNB, then delivers the UL data to the UPF in sequence.
In legacy L3 handover, subsequent cell switch is not supported. After receiving the HANDOVER REQUEST message, the target gNB allocates DL and UL data forwarding addresses and sends them to the source gNB via HANDOVER REQUEST ACKNOWLEDGE message.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In subsequent inter-CU LTM, for the second time cell switch and after, how the new source gNB knows the data forwarding address of the target gNB is unclear. 
One example is shown in the Figure 1 below. Note that this is just an illustrative flowchart. The gNB1 is the initial source gNB, and the gNB1 knows the data forwarding addresses of gNB2 and gNB3 by HANDOVER REQUEST and HANDOVER REQUEST ACKNOWLEDGE messages. Therefore, data forwarding from gNB1 to gNB2 is same as legacy and feasible for the first time LTM cell switch. 
However, if the second time of LTM cell switch happens from gNB2 to gNB3, the gNB2 does not know the data forwarding address used in gNB3, so data forwarding in step 8 from gNB 2 (the new source gNB) to gNB3 (the new target) is not workable.
[image: ]
Figure 1: data forwarding addresses allocation in subsequent inter-CU LTM
There may be two solutions to let the gNB2 know other candidate gNBs data forwarding address beforehand. 
· Solution 1: the initial source gNB collections all the data forwarding address used in the source gNB and other candidate gNBs from each candidate gNB and send them to all the candidate gNBs at the LTM preparation phase. 
The nature of this solution is similar as how the gNB-CU processes the TCI states among candidate gNB-DUs in intra-CU LTM. E.g., in the above example, the gNB1 sends the collected data forwarding address to the gNB2 and gNB3 after step 2. This may need new XnAP signalling.
· Solution 2: after each cell switch, the source gNB sends the data forwarding address to the target gNB. 
E.g., in the above example, the gNB1 sends the collected data forwarding address to the gNB2 after step 4. And the gNB2 sends the collected data forwarding address to the gNB3 after step 7.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Proposal 1: RAN3 to discuss how to support data forwarding in subsequent inter-CU LTM with above two options.
0. LTM candidate cell cancellation
If a candidate gNB decides to cancel a prepared candidate cell in it, it needs to notify the current serving gNB, so that the serving gNB re-configures the UE to release the configuration related to the cancelled candidate cell. However, in subsequent inter-CU LTM, how the candidate gNB knows which candidate gNB is the current serving gNB of the UE is unclear. 
For instance, in the example of Figure 1 above, in the first time of LTM cell switch, the UE is handovered from the gNB1 to the gNB2. The gNB2 now becomes the new serving gNB of the UE. Meanwhile, the gNB3 decides to cancel a candidate cell in it, the gNB3 does not know to which, gNB1 or gNB 2, the Handover Cancel message should be sent, because it does not know that the UE is currently served by the gNB2.
To solve this issue, one solution is that the gNB3 always contacts the initial source gNB (i.e., the gNB1), then the initial source gNB forwards the Handover Cancel message to the current serving gNB of the UE (the gNB2). This makes the initial source gNB behave like an anchor gNB of the UE and requires the source gNB should be always informed by the new serving gNB after each LTM cell switch. 
Another solution is that the target gNB (the new serving gNB) notifies all candidate gNBs about the serving gNB change after each cell switch,.
Proposal 2: RAN3 to discuss how to support candidate gNB initiated LTM cancellation for subsequent inter-CU LTM with above two options.
0. [bookmark: OLE_LINK20]Security issue
[bookmark: OLE_LINK250][bookmark: OLE_LINK251]How to update the security keys is one issue to be studied for subsequent inter-CU LTM. In legacy L3 handover, the source gNB sends the new derived key to the target gNB in Handover Request, and sends NCC to the UE in Handover Command. The target gNB and the UE align the security key. Then the target gNB performs a path switch procedure towards the AMF, in which it receives an (NH, NCC) pair from the AMF. The NH is used for network side key derivation for next time handover, and the NCC is used for the UE to derive the key. The security key update parameters (NCC and some other parameters) are transferred in the next L3 handover command message to the UE. This can be shown in the following figure:


Figure 2: Security key update for L3 handover
[bookmark: _GoBack]In subsequent inter-CU LTM, for the second time cell switch and after, how the target gNB obtains the new security key is unclear. How the UE receives NCC value for the second time cell switch is also unclear, e.g., whether the NCC is pre-configured or is dynamically sent by the serving gNB. These issues will be firstly discussed in RAN2 and SA3. RAN3 can start the study on the network signalling design after the security solution is determined by RAN2 and SA3.
Proposal 3: RAN3 begins to study the network signalling design for security related issues in subsequent inter-gNB LTM after RAN2 and SA3 decides the solution.
Conclusion
The following proposal are made based on the above discussion:
Proposal 1: RAN3 to discuss how to support data forwarding in subsequent inter-CU LTM with above two options.
Proposal 2: RAN3 to discuss how to support candidate gNB initiated LTM cancellation for subsequent inter-CU LTM with above two options.
Proposal 3: RAN3 begins to study the network signalling design for security related issues in subsequent inter-gNB LTM after RAN2 and SA3 decides the solution.
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