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1
Introduction

The WID on Multi-Radio Dual-Connectivity enhancements was approved at RAN#86 in [1] (revised in [2] at RAN#88e. One of the objectives is given below:
1. Support of conditional PSCell change/addition [RAN2, RAN3, RAN4]

· support scenarios which are not addressed in Rel-16 NR mobility WI

This document aims at discussing the scenarios to be addressed as well as their respective RAN3 impact.
2
Discussion

2.1
Conditional PSCell Addition
In rel-16 NR mobility enhancement, Conditional PSCell Addition (CPA) was not discussed at all as it implied inter-node signalling. This scenario needs therefore to be discussed in rel-16. The flow chart for legacy PSCell Addition is described in TS 37.340, section 10.2.2:
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Figure 1: MR-DC with 5GC - SN Addition procedure
There is a lot of similarities between CPA and CHO (i.e. one node asking one or multiple nodes to reserve conditional resources for the same UE), therefore it is proposed to divide the work as RAN3 did for CHO:

1. SN Addition Preparation (including modification/cancellation)
2. SN Addition execution (i.e. when a condition is fulfillied and UE executes the PSCell Addition)

3. Data Forwarding
Observation 1: CPA and CHO have many similarities

Observation 2: SN Addition Preparation, SN Addition execution and Data forwarding need to be studied for CPA
For the 1st meeting, it is proposed to discuss the 1st issue, namely SN Addition.

2.1.1 Conditional SN Addition Preparation

In SN Addition, the difference compare to Handover Request is that it’s up to the receiving node to choose the most suitable PSCell for the UE. The SN Addition is not used to add a cell, but to add a Secondary Node. Therefore, there is no need to use parallel procedures as in CHO. One single SN Addition Request is enough for a given candidate SN.

Proposal 1: Parallel transactions are not needed for SN Addition

Similar to CHO, the candidate SN will need to reserve resources for a UE which may never access one of its cells, or with an unknown delay (i.e. until one of the conditions is fulfilled). Therefore, it is essential that the candidate is aware that the SN Addition is conditional, similar to the CHO indicator in the Handover Request message.
Proposal 2: Add a CPA indicator to the S-Node Addition Request message

2.1.2 Modification of an already prepared CPA - Cancellation

One low hanging fruit for the modification use-case would be the cancellation of one or multiple candidate PSCells. The following scenarios need to be discussed:
· Cancellation triggered by the MN

· All the candidate PSCells in a candidate SN

· One or multiple (but not all) candidate PSCells in a candidate SN

· Cancellation of CPA (i.e. all the candidate PSCells in all candidate SNs)
· Cancellation triggered by the candidate SN

· All the candidate PSCells

· One or multiple (but not all) candidate PSCells 

Proposal 3: For the CPA modification scenario, support at least MN-initiated and SN-initiated cancellation
2.2
Conditional PSCell Change
During rel-16 NR mobility enhancemnets WI, Conditional PSCell change (CPC) without MN involvement has been standardized. It covers the SN-initiated intra-SN change. Therefore, the remaining scenarios are as follows:
· SN-initiated inter-SN change

· MN-initiated SN change

Observation 3: SN-initiated inter-SN change and MN-initiated SN change need to be discussed in this WI

2.2.1 SN-initiated inter-SN change

The flow chart for legacy SN-initiated PSCell Change is described in TS 37.340, section 10.5.2.
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Figure 2: MR-DC with 5GC - SN-initiated SN change
To reduce as much as possible the impact on implementation and the specifications, this flow chart shall be taken as baseline. It is also proposed that the work in RAN3 is split into 3 topics, similar to what is proposed for CPA (i.e. SN Change Preparation, SN Change execution and Data Forwarding).
SN-initiated inter-SN change Preparation
SN Change Required can be reused to trigger the conditional SN-initiated inter-SN change. A UE-associated logical connection already exists between the MN and the S-SN, and it is proposed to reuse it, and not to create new ones. Therefore, what is needed if multiple 
Proposal 4: Reuse SN Change Required message for SN-initiated inter-SN change
Proposal 5: Parallel transactions are not needed for SN Change Required

RAN2 is now discussing important details which will impact the next steps of this flow chart. It is therefore proposed to wait for RAN2 decision on at least the following points:

- Which node (MN, S-SN or T-SN) is in charge of providing the UE CPC configuration
- Which node is in charge of providing the condition for each candidate PSCell configuration
Observation 4: More progress is needed in RAN2 for RAN3 to progress on SN-initiated CPC
2.2.2 MN-initiated SN change

The flow chart for legacy MN-initiated PSCell Change is described in TS 37.340, section 10.5.2:
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Figure 3: MR-DC with 5GC - MN-initiated SN change
To reduce as much as possible the impact on implementation and the specifications, this flow chart shall be taken as baseline. It is also proposed that the work in RAN3 is split into 3 topics, similar to what is proposed for CPA (i.e. SN Change Preparation, SN Change execution and Data Forwarding).

MN-initiated SN change Preparation
From a target candidate SN point-of-view, step 1 on the flow chart above is similar to a CPA. There is no need to study this aspect at 2 different places.

Proposal 7: Reuse CPA conclusion for the SN Addition part of CPC
Same as SN-initiated SN change, RAN2 is now discussing important details which will impact the next steps of this flow chart. It is therefore proposed to wait for RAN2 decision on at least the following points:

- Which node (MN, S-SN or T-SN) is in charge of providing the UE CPC configuration

- Which node is in charge of providing the condition for each candidate PSCell configuration
Observation 5: More progress is needed in RAN2 for RAN3 to progress on MN-initiated CPC
3
Conclusion
In this contribution the support of conditional PSCell change/addition has been discussed, and the following observations and proposals have been made:
Observation 1: CPA and CHO have many similarities

Observation 2: SN Addition Preparation, SN Addition execution and Data forwarding need to be studied for CPA

Proposal 1: Parallel transactions are not needed for SN Addition
Proposal 2: Add a CPA indicator to the S-Node Addition Request message
Proposal 3: For the CPA modification scenario, support at least MN-initiated and SN-initiated cancellation

Observation 3: SN-initiated inter-SN change and MN-initiated SN change need to be discussed in this WI
Proposal 4: Reuse SN Change Required message for SN-initiated inter-SN change
Proposal 5: Parallel transactions are not needed for SN Change Required

Observation 4: More progress is needed in RAN2 for RAN3 to progress on SN-initiated CPC

Observation 5: More progress is needed in RAN2 for RAN3 to progress on MN-initiated CPC
4
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