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1	Introduction
According to the description of Further Multi-RAT Dual Connectivity Enhancements WID [1], the following objectives should be studied in R17:
1. Support efficient activation/de-activation mechanism for one SCG and SCells 
· Support for one SCG  applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]
· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]
· This objective applies to FR1 and FR2
2. Support of conditional PSCell change/addition [RAN2,RAN3, RAN4]
· support scenarios which are not addressed in Rel-16 NR mobility WI

Firstly, RAN3 should discuss which scenarios need to be considered in the Rel-17 NR mobility WI. In this contribution, we provide some analysis and proposals on supporting scenarios which are not addressed in Rel-16 NR mobility WI.
[bookmark: _Ref178064866]2	Discussion
The following is some of the conclusions from RAN2 for the discussion of R16 mobility enhancement WID:
Agreements
0 We will prioritize work in SN-initiated PSCell change for conditional PSCell change.
1 Maintain Rel-15 principle that only one PScell is active at a time even with conditional PScell change.
2	For conditional PScell change, A3/A5 execution condition should be supported.   
3	For conditional SN change, the source SN configuration can be used as the reference in generation of delta signalling for the candidate SNs. 



10	Both the execution condition and the configuration for the candidate PSCell (as a container) can be included in the RRCReconfiguration message generated by the SN for intra-SN conditional PSCell change initiated by the SN (without MN involvement).

11	SRB1 can be used in all cases. SRB3 may be used to transmit conditional PScell change configuration to the UE for intra-SN change without MN involvement.
12    limit to intra-SN change without MN involvement (i.e. no MN reconfiguration or decision needed but SRB1 can be used) in Rel-16. 

S1_5:	Support of CHO and CPC-intra-SN configuration simultaneously is not considered in Rel-16. Leave it up to the network solution to ensure there is no simultaneous CHO and CPC configuration. 
S2_6:  Reconfirm the use of SCG failure information upon declaring SCG failure in the procedure of the conditional PSCell change.
S2_7. When the conditional PSCell configuration received over SRB3 is invalid, UE initiates SCG failure information procedure to report to the MN about the SN change failure due to invalid configuration (legacy procedure).
S2_9. Like CHO, UE shall follow the below procedures for handling the T310 and T304 timers during conditional PSCell addition/change procedure for EN-DC, NGEN-DC, NR-DC cases:

•	
According to these conclusions, in R16, the mobility enhancement technology supports only limited scenarios for conditional PSCell addition/change, e.g, intra-SN conditional PSCell change initiated by the SN (without MN involvement)，and CHO and CPC-intra-SN configuration can’t be configured simultaneously.
Observation 1: Only limited scenarios are supported for conditional PSCell addition/change, including: intra-SN conditional PSCell change initiated by the SN (without MN involvement)，and CHO and CPC-intra-SN configuration can’t be configured simultaneously.
Besides, we may again look at the objectives of NR mobility enhancement and DC and CA enhancements as below:
Objective of NR mobility enhancement WI:
	The following objective are considered in this WI:
· To study solution(s) to reduce interruption time during HO/SCG change focusing on the following identified solutions but not limited. 
· Handover/SCG change with simultaneous connectivity with source cell and target cell. 
· Make-before-break 
· RACH-less handover 
· To study solution(s) to improve HO/SCG change reliability and robustness especially considering challenges in high/med frequency focusing on the following identified solutions but not limited. 
· Conditional handover 
· Fast handover failure recovery 
RAN2 should avoid increasing signalling overhead. 
Note: LTE mobility enhancements should be used for baseline for fast handover failure recovery, Make-before-break and RACH-less handover. 



Objective of DC and CA enhancements
	1. [bookmark: _Hlk516787901]Support of asynchronous and synchronous NR-NR Dual Connectivity [RAN1, RAN2, RAN4]
· UE power control [RAN1]
· RRC signalling to support of enhanced NR-NR DC [RAN2]
· Core requirements to support enhanced NR-NR DC [RAN4]
Note: Synchronous DC enhancements in this WID considers only cases not covered in Rel-15 exception sheet for NR WI NR_newRAT-Core. 


2. Early Measurement reporting: Early and fast reporting of measurements information availability from neighbor and serving cells to reduce delay setting up MR-DC and/or CA. [RAN2, RAN4]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider measurements in IDLE, INACTIVE mode and CONNECTED mode
· The impacts on UE power consumption should be minimized
· The LTE Rel-15 euCA work should be utilized, when applicable

3. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode
 -----(omitted)-----



The objectives high-lighted yellow in above are targeting reducing the latency and signalling overhead. In R16, the introduction of intra-SN conditional PSCell change initiated by the SN is to solve these targets. It's just that due to lack of time, more scenarios weren’t introduced into the R16 specification.
Then, for R17, we can discuss each possible scenario case by case. And as long as it can meet the above performance requirements, it should be considered as one of the R17 enhancement scenarios
Observation 2: Target of reducing the latency and signalling overhead can be used as a primary criterion for determining who can be considered as one of the R17 enhancement scenarios.
Scenario 1: Secondary Node Addition for MR-DC, EN-DC, or NR-DC
The Secondary Node Addition procedure is initiated by the MN and is used to establish a UE context at the SN to provide resources from the SN to the UE. If combined with conditional handover technology, multiple SNs can be configured to UE in advance. When one of the pre-configured conditions is satisfied, the corresponding conditional PSCell Addition procedure will be initiated, which can reach the target of reducing the latency and signalling overhead. Therefore, it can be considered as one of R17 enhancement scenario. 
Proposal 1: Conditional Secondary Node Addition for MR-DC, EN-DC, or NR-DC can be considered as one of R17 enhancement scenario.
Scenario 2: Secondary Node Change for MR-DC, EN-DC, or NR-DC
The Secondary Node Change procedure is initiated either by MN or SN and used to transfer a UE context from a source SN to a target SN and to change the SCG configuration in UE from one SN to another. Likewise, combined with conditional handover technology, the Secondary Node Change procedure can be executed in advance, further improving reliability during SCG change. Therefore, it can also be considered as one of R17 enhancement scenario.
Proposal 2: Conditional Secondary Node Change including MN or SN initiated for MR-DC, EN-DC, or NR-DC can be considered as one of R17 enhancement scenario.
Scenario 3: Inter-Master Node handover with Secondary Node change for MR-DC, EN-DC, or NR-DC
Inter-Master Node handover with MN initiated Secondary Node change is used to transfer context data from a source MN to a target MN while the context at the SN is moved to another SN. There are two cases to consider in this scenario. One is MN HO + CPC case, another is CHO + CPC case. Anyway, both cases can bring mobility improvements in latency and signaling overhead. Therefore, they can be considered as one of R17 enhancement scenario.
Proposal 3: Inter-Master Node handover with Conditional Secondary Node change for MR-DC, EN-DC, or NR-DC can be considered as one of R17 enhancement scenario.
Proposal 4: Conditional Inter-Master Node handover with Conditional Secondary Node change for MR-DC, EN-DC, or NR-DC can be considered as one of R17 enhancement scenario.
Based on above analysis, in R17, all MR-DC related scenarios include SCG addition/change should be considered for enhancement of mobility performance.
Accordingly, we provide a CR for 37.340. If RAN3 can reach the above conclusion, the restriction of R16 on CPC scenario should be removed.
Proposal 5: If RAN3 can reach the above conclusion, the restriction of R16 on CPC scenario should be removed from TS 37.340.
3	Conclusion
In the previous sections we made the following observations and proposals: 
Observation 1: Only limited scenarios are supported for conditional PSCell addition/change, including: intra-SN conditional PSCell change initiated by the SN (without MN involvement)，and CHO and CPC-intra-SN configuration can’t be configured simultaneously.
Observation 2: Target of reducing the latency and signalling overhead can be used as a primary criterion for determining who can be considered as one of the R17 enhancement scenarios.
Proposal 1: Conditional Secondary Node Addition for MR-DC, EN-DC, or NR-DC can be considered as one of R17 enhancement scenario.
Proposal 2: Conditional Secondary Node Change including MN or SN initiated for MR-DC, EN-DC, or NR-DC can be considered as one of R17 enhancement scenario.
Proposal 3: Inter-Master Node handover with Conditional Secondary Node change for MR-DC, EN-DC, or NR-DC can be considered as one of R17 enhancement scenario.
Proposal 4: Conditional Inter-Master Node handover with Conditional Secondary Node change for MR-DC, EN-DC, or NR-DC can be considered as one of R17 enhancement scenario.
Proposal 5: If RAN3 can reach the above conclusion, the restriction of R16 on CPC scenario should be removed from TS 37.340.
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