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1 Introduction
The WID “Further Multi-RAT Dual-Connectivity enhancements” was approved at RAN#86 [1] and revised at RAN#88e [2], of which the objectives are as follows:

	The objective of this work item is to specify enhancements to MR-DC related scenarios. At least the following topics should be considered in the work:

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




In this contribution, we mainly discuss the second objective i.e., conditional PSCell addition/change.
2 Discussion
2.1 Rel-16 discussion on Conditional PSCell addition/change
Conditional PSCell addition/change was introduced in Rel-16 to solve SCG change robustness issue and also reduce signalling overhead. In Rel-16, only SN initiated conditional intra-SN PSCell change without MN involvement is supported. Most of the conditional PSCell addition/change agreements in Rel-16 were adopted from conditional handover. To clarify the scope of conditional PSCell change/addition, we need to discuss the scenarios we should support in Rel-17. Taking SN addition and SN modification (i.e. intra-SN PSCell change)/change in Rel-15 as baseline, the following scenarios should be supported in Rel-17 (Note that in Rel-15 the PSCell can only be decided/modified by SN so we excluded MN initiated conditional intra-SN PSCell change case):
· Conditional PSCell addition (CPA)

· SN initiated Conditional intra-SN PSCell change with MN involvement (SN initiated intra-SN CPC with MN involvement)
· SN initiated conditional inter-SN change (SN initiated inter-SN CPC)
· MN initiated conditional inter-SN PSCell change (MN initiated inter-SN CPC)
Proposal 1: The scenarios should be supported in Rel-17 are:

· Conditional PSCell addition (CPA)

· SN initiated conditional intra-SN PSCell change with MN involvement (SN initiated intra-SN CPC with MN involvement)

· SN initiated conditional inter-SN PSCell change (SN initiated inter-SN CPC)

· MN initiated conditional inter-SN PSCell change (MN initiated inter-SN CPC).
Some of the discussion of CPAC in Rel-16 can be applied to CPAC in Rel-17 directly with minor updates. To start with, we propose to achieve stage 2 agreements firstly. The following is a list of agreements from RAN2#108which can be applied to all CPAC scenarios:
1.
CPAC is defined as the UE having network configuration for initiating access to a candidate PSCell, either to consider the PSCell as suitable for SN addition or SN change including intra-SN change, based on configured condition(s).  

2.
Usage of CPAC is decided by the network. The UE evaluates when the condition is valid.

3.
Support configuration of one or more candidate cells for CPAC;

4.
Allow having multiple triggering conditions (using “and”) for CPAC execution of a single candidate cell. Only single RS type per CPAC candidate is supported. At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously. 
5.
Define an execution condition for conditional PSCell change by the measurement identity which identifies a measurement configuration.
6.
Cell level quality is used as baseline for Conditional NR PSCell addition/change execution condition;

g.
Only single RS type (SSB or CSI-RS) per candidate PSCell is supported for PSCell change. 

h.
At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously.

i.
TTT is supported for CPAC execution condition (as per legacy configuration)

8.
No additional optimizations with multi-beam operation are introduced to improve RACH performance for conditional PSCell addition/change completion with multi-beam operation.

9.
For FR1 and FR2, leave it up to UE implementation to select the candidate PSCell if more than one candidate cell meets the triggering condition. UE may consider beam information in this. 

10.
UE is not required to continue evaluating the triggering condition of other candidate PSCell(s) during conditional SN execution.

Proposal 2: Agree the following proposals applicable to all the CPAC scenarios:
1.
CPAC is defined as the UE having network configuration for initiating access to a candidate PSCell, either to consider the PSCell as suitable for SN addition or SN change including intra-SN change, based on configured condition(s).  

2.
Usage of CPAC is decided by the network. The UE evaluates when the condition is valid.

3.
Support configuration of one or more candidate cells for CPAC;

4.
Allow having multiple triggering conditions (using “and”) for CPAC execution of a single candidate cell. Only single RS type per CPAC candidate is supported. At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously. 

5.
Define an execution condition for CPAC by the measurement identity which identifies a measurement configuration.

6.
Cell level quality is used as baseline for Conditional NR PSCell addition/change execution condition;

1) Only single RS type (SSB or CSI-RS) per candidate PSCell is supported for PSCell change. 

2) At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously.

3) TTT is supported for CPAC execution condition (as per legacy configuration)

7.
No additional optimizations with multi-beam operation are introduced to improve RACH performance for conditional PSCell addition/change completion with multi-beam operation.

8.
For FR1 and FR2, leave it up to UE implementation to select the candidate PSCell if more than one candidate cell meets the triggering condition. UE may consider beam information in this. 

9.
UE is not required to continue evaluating the triggering condition of other candidate PSCell(s) during CPAC execution.

10. Maintain Rel-15 principle that only one PSCell is active at a time even with conditional PSCell addition/change.

Although much commonality has showed in CPAC scenarios. There are some differences in different CPAC scenarios, e.g. the usage of SRB1 or SRB3 to transmit CPAC configurations to UE. We think SRB1 can be used in all the above CPAC scenarios, while SRB3 can only be used in the CPAC scenarios where MN is not involved. Based on this, we think SRB3 cannot be used in all the above four scenarios proposed in the proposal 1 as it violate the SRB3 usage rule that SRB3 can only be used in the procedure without MN involvement.
Proposal 3: SRB1 can be used in all the CPAC scenarios while SRB3 cannot be used in any of the Rel-17 CPAC scenarios.
2.2 SBasic signalling flow for conditional PSCell addition
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Figure 1. Conditional PScell addition example signaling

Note that the above conditional PScell addition procedure is taken Rel-15 SN addition procedure as baseline. Like legacy SN addition, the target SN provides PSCell/SCG configuration to the MN. MN is not allowed to alter any content of it and should use it as part of CPA configurations. Also, it’s natural that the MN configures the execution conditions (i.e., measurement identities) for conditional SN addition since they are available at the MN. And to support various MR-DC scenarios, the execution condition for conditional PSCell addition should be extended to support A4 (for NR-DC)/B1(for EN-DC or NGEN-DC) events.
Proposal 4: Conditional PSCell addition should take Rel-15 SN addition as baseline, e.g. reuse the existing signalling flows in 37.340 with minimal modifications. 
Proposal 5: For conditional PSCell addition, the MN decides the execution condition while the target SN provides the target PSCell configurations that the MN is not allowed to alter.
Proposal 6: For conditional PSCell addition, A4 execution condition event should be supported for NR-DC scenario while B1 execution condition should be supported for (NG)EN-DC scenarios.
2.3 Signalling flows for conditional PSCell change
This section discusses signalling flows for CPC (conditional PSCell change). As proposed in our proposal 1, CPC contains three scenarios including SN initiated conditional intra-SN PSCell change with MN involvement, MN initiated inter-SN PSCell change, SN initiated inter-SN PSCell change. So as not to deviate our discussion too much, we propose to discuss SN initiated conditional inter-SN PSCell change first. Note this was also agreed during RAN2#107bis discussion. 

Agreements

0 We will prioritize work in SN-initiated PSCell change for conditional PSCell change.

Proposal 7: To focus our discussion on CPC, we should discuss SN initiated conditional inter-SN PSCell change first.

Take SN initiated SN change procedure in Rel-15 as baseline, we provide a basic signalling example for conditional inter-SN PSCell change as below.
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Figure 2. SN initiated conditional inter-SN PSCell change example signalling
Like SN initiated SN change, the target SN provides PSCell/SCG configuration to the MN. Both MN and the source SN are not allowed to alter any content of it and thus should use it as part of CPC configurations. For secondary node changes triggered by the SN, the RRM measurement configuration is maintained by the SN, which also processes the measurement reporting, without providing the measurement results to the MN. Like for SN initiated CPC, we think the execution condition should be decided by source SN since the source SN maintains the measurement configuration. Also, A3/A5 execution condition can be adopted from Rel-16 conditional intra-SN without MN involvement for SN initiated inter-SN CPC.
Proposal 8: SN initiated inter-SN CPC should take Rel-15 SN initiated SN change as baseline, e.g. reuse the existing signalling flows in 37.340 with minimal modifications.
Proposal 9: For SN initiated inter-SN CPC, the source SN decides the execution condition while the target SN provides the target PSCell configurations that both the MN and the source SN are not allowed to alter.

Proposal 10: For SN initiated inter-SN CPC, A3/A5 execution condition should be supported.
3
Conclusion
This contribution discussed conditional PSCell addition/change (CPAC), and we have the following proposals: 

Proposal 1: The scenarios should be supported in Rel-17 are as following:

· Conditional PSCell addition (CPA)

· SN initiated conditional intra-SN PSCell change with MN involvement (SN initiated intra-SN CPC with MN involvement)

· SN initiated conditional inter-SN PSCell change (SN initiated inter-SN CPC)

· MN initiated conditional inter-SN PSCell change (MN initiated inter-SN CPC).

Proposal 2: Agree the following proposals applicable to all the CPAC scenarios:

1.
CPAC is defined as the UE having network configuration for initiating access to a candidate PSCell, either to consider the PSCell as suitable for SN addition or SN change including intra-SN change, based on configured condition(s).  

2.
Usage of CPAC is decided by the network. The UE evaluates when the condition is valid.

3.
Support configuration of one or more candidate cells for CPAC;

4.
Allow having multiple triggering conditions (using “and”) for CPAC execution of a single candidate cell. Only single RS type per CPAC candidate is supported. At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously. 

5.
Define an execution condition for CPAC by the measurement identity which identifies a measurement configuration.

6.
Cell level quality is used as baseline for Conditional NR PSCell addition/change execution condition;

1) Only single RS type (SSB or CSI-RS) per candidate PSCell is supported for PSCell change. 

2) At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously.

3) TTT is supported for CPAC execution condition (as per legacy configuration)

7.
No additional optimizations with multi-beam operation are introduced to improve RACH performance for conditional PSCell addition/change completion with multi-beam operation.

8.
For FR1 and FR2, leave it up to UE implementation to select the candidate PSCell if more than one candidate cell meets the triggering condition. UE may consider beam information in this. 

9.
UE is not required to continue evaluating the triggering condition of other candidate PSCell(s) during CPAC execution.

10. Maintain Rel-15 principle that only one PSCell is active at a time even with conditional PSCell addition/change.

Proposal 3: SRB1 can be used in all the CPAC scenarios while SRB3 cannot be used in any of the Rel-17 CPAC scenarios.

Proposal 4: Conditional PSCell addition should take Rel-15 SN addition as baseline, e.g. reuse the existing signalling flows in 37.340 with minimal modifications. 

Proposal 5: For conditional PSCell addition, the MN decides the execution condition while the target SN provides the target PSCell configurations that the MN is not allowed to alter.

Proposal 6: For conditional PSCell addition, A4 execution condition event should be supported for NR-DC scenario while B1 execution condition should be supported for (NG)EN-DC scenarios.
Proposal 7: To focus our discussion on CPC, we should discuss SN initiated conditional inter-SN PSCell change first.

Proposal 8: SN initiated inter-SN CPC should take Rel-15 SN initiated SN change as baseline, e.g. reuse the existing signalling flows in 37.340 with minimal modifications.
Proposal 9: For SN initiated inter-SN CPC, the source SN decides the execution condition while the target SN provides the target PSCell configurations that both the MN and the source SN are not allowed to alter.

Proposal 10: For SN initiated inter-SN CPC, A3/A5 execution condition should be supported.
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