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Introduction
In Rel-16, mobility enhancement was discussed to improve the robustness and reduce the interruption, and in Rel-18, LTM is introduced to reduce the latency, interruption and signalling overhead for intra-CU mobility cases. This contribution will further discuss the mobility enhancement. 
Discussion
· Inter-CU LTM
In Rel-16, in order to improve the robustness for handover, CHO was supported. The drawback of the Rel-15 legacy HO and CHO is the un-neglected interruption, as the following Figure 1 shows:


Figure 1 Latency for HO/CHO
Observation 1: (C)HO based on RRC signaling will lead in un-neglected interruption. 
In order to reach 0ms handover interruption, DAPS was introduced. Though DAPS could reach 0ms handover interruption, but the requirement on UE capability is high for DAPS. Meanwhile, when the NW configures the DAPS handover for UE, only source and target PCell are used during DAPS handover. CA/DC are released by the source gNB before the handover command is sent to the UE and are not configured by the target gNB until the DAPS handover has completed. Obviously, it will reduce the UE throughput for a long time due to the reduction on the bandwidth the UE configured as shown in Figure 2.


Figure 2 CC used during DAPS HO
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 2: DAPS handover need high UE capability requirement and will reduce the UE throughput for a long time due to only one CC is used during the DAPS HO. 
In Rel-18, LTM is studied to reach the goal that to enable change of serving cell via L1/L2 signaling, in order to reduce the latency, overhead and interruption time as shown in Figure 3. During the LTM procedure, UE could keep the DC/CA configuration, and the data transmission interruption could be reduced by pre-acquisition of TA, DL sync and partial L2 reset. The latency of handover decision could be reduced by L1/L2 cell switching command and L1 measurement. The UE throughput could be improved comparing with legacy handover, due to the reduction on latency and interruption. It also could improve the UE throughput comparing with DAPS, because it is not restricted to keep only one CC for LTM execution. But the scenario of LTM is applicable to intra-CU/intra-DU and intra-CU/inter-DU case. For inter-CU case, it is not applicable.


Figure 3 Latency for LTM
Observation 3: LTM could improve UE throughput comparing with legacy handover and DAPS. But the LTM is only applicable for intra-CU case.
Considering the UE throughput requirement is high for some service e.g. XR, it is expected that the UE throughput could be ensured even during handover. So mobility enhancement needs further consideration. Currently, the LTM could improve the UE throughput for intra-CU/intra-DU and intra-CU/inter-CU case, even though the DAPS could be applied to inter-CU case with 0ms handover interruption, but as mentioned above, DAPS couldn’t ensure the UE throughput during the handover procedure. Further consideration on mobility enhancement for inter-CU should be studied in Rel-19. 
Currently LTM is studied in Rel-18, and it could realize TA pre-acquisition and DL sync before UE perform cell switch, and the handover command via L1/L2 signaling based on L1 measurement could reduce the handover decision latency, which we could consider to apply to inter-CU in Rel-19.
Table 1 Comparison of DAPS/HO/CHO/Inter-CU LTM
	
	interruption
	Bandwidth 

	DAPS
	0ms
	1 CC

	Legacy HO
	Upon receive HO command to complete RACH procedure
	Maximum to 32 CC

	CHO
	Upon execution CHO to complete RACH procedure
	Maximum to 32 CC

	Inter-CU LTM
	DL/UL sync latency is possible to be avoided
	Maximum to 32 CC



Proposal 1: Further mobility enhancement for inter-CU based on LTM to improve UE throughput during cell switch should be studied in Rel-19.
The scenarios could include PCell change and PSCell change.
Considering for LTM, only the intra-CU case is supported, so in order to support LTM for inter-CU, enhancement for Xn/NG interface is needed, including signaling procedure between source CU and target CU and signaling content, to support TA pre-acquisition and L1 measurement etc. Both aggregated scenario and disaggregated scenario should be studied. And RAN3 should lead this feature. In order to support inter-CU case, RAN2 should discuss whether enhancement on Uu is needed which should base on Rel-18 LTM progress. In order to perform TA pre-acquisition, some related configuration or TA value need to be transmitted between source CU and target CU, consider the validity of the configuration and TA value and the latency between source CU and target CU, the latency requirement may be needed to be studied by RAN4.
Proposal 2: Further mobility enhancement for inter-CU based on LTM should consider the following:
· Xn/NG enhancement (RAN3, RAN2)
· Signaling support in both aggregated scenario and disaggregated scenario
· support pre-configuration of candidate cells/L1 measurement configuration/TA pre-acquisition
· Uu enhancement to support inter-CU LTM, if needed (RAN2)
· Requirement on delay (RAN4)
NOTE: This should apply to PCell change and PSCell change.
· Others 
· Role change 
Rel-18 is studying LTM for intra-DU intra-CU case. Even though the latency for intra-DU LTM could be reduced by pre-acquisition of TA and DL sync, but it still need the UE to perform some L2 reset e.g. partial MAC reset, UE will flush all the HARQ buffer, cancel the triggered BSR/Scheduling Request procedure etc, no matter the target cell is one current serving cell or not. It will lead in interruption and reduce the efficiency. 
One specific case, i.e. role change between SpCell and serving activated SCell, is taken into consideration. For this case, due to the target SpCell is one current serving activated SCell, the data transmission could be kept without interruption, and the HARQ process can be continued without flush either, it could improve the UE performance. Considering for intra-DU case, the role change between SpCell and activated SCell is not corner case, enhancement on this case should be studied to improve UE performance for intra-DU LTM. 
Proposal 3: Role change between SpCell and activated SCell should be studied to improve UE performance:
· Dynamic switch mechanism among active serving SCell with SpCell based on L1/L2 signalling without L2 reset
· CU-DU interface signaling to support L1/L2 mobility, if needed
· LTE and NR interworking
Currently, inactive UE in NR should go to idle if UE reselects to LTE cell. However, it may be temporary to camp on LTE cell for the UE. The UE may go back to the NR cell shortly, however it has released the UE context. Only RRC setup procedure could be triggered for the UE if service arrival. It will lead in longer access latency and redundant signaling overhead due to the re-establish connection with Core Network.
Enhancement for LTE and NR interworking for inactive should be studied in Rel-19, to reduce the access latency and redundant signaling overhead.
Proposal 4: LTE and NR interworking in inactive state should be supported in Rel-19.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Based on the previous analysis in section 2, our main contributions are summarized as follows:
Observation 1: (C)HO based on RRC signaling will lead in un-neglected interruption. 
Observation 2: DAPS handover need high UE capability requirement and will reduce the UE throughput for a long time due to only one CC is used during the DAPS HO. 
Observation 3: LTM could improve UE throughput comparing with legacy handover and DAPS. But the LTM is only applicable for intra-CU case.
Proposal 1: Further mobility enhancement for inter-CU based on LTM to improve UE throughput during cell switch should be studied in Rel-19.
Proposal 2: Further mobility enhancement for inter-CU based on LTM should consider the following:
· Xn/NG enhancement (RAN3, RAN2)
· Signaling support in both aggregated scenario and disaggregated scenario
· support pre-configuration of candidate cells/L1 measurement configuration/TA pre-acquisition
· Uu enhancement to support inter-CU LTM, if needed (RAN2)
· Requirement on delay (RAN4)
NOTE: This should apply to PCell change and PSCell change.
Proposal 3: Role change between SpCell and activated SCell should be studied to improve UE performance
· Dynamic switch mechanism among active serving SCell with SpCell based on L1/L2 signalling without L2 reset
· CU-DU interface signaling to support L1/L2 mobility, if needed
Proposal 4: LTE and NR interworking in inactive state should be supported in Rel-19.
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