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1	Introduction
[bookmark: _Toc474247438]Following the decision of RAN2#107, at RAN3 #105, it was agreed that conditional PSCell change and addition shall be included in the work item for EN-DC, NGEN-DC and NR-DC. This agreement was further approved at RAN #85 meeting. In this paper, we analyse what can and what cannot be copied from the CHO work.
2	Discussion
There are 3 features of EN-DC / MR-DC that are possibly affected by the conditional PSCell addition/change:
· SN Addition
· SN-initiated SN change
· MN-initiated SN change
The Addition procedure is the fundamental part of the two SN change procedures, therefore it must be considered first in the solutions. The analysis may follow the enhancements made for CHO, as listed below.
2.1	Signalling aspects
In case of CHO, it was decided to reuse existing HO Request message, but to flag it as “conditional” for the CHO. It seems the same is needed for conditional SN Additions: the existing procedure can be reused, but it has to be made known to the SN that the UE may arrive later.
Proposal 1-1: For conditional SN Addition, the existing procedure can be reused with a flag added to indicate that the request is conditional.
When the conditional SN change is considered, when the MN initiates it, it will then reuse the conditional SN Addition. However, it does not have to indicate to the source SN that the procedure has started. Therefore, its communication to the source SN can remain as in classic change: when the MN is ready to release the connection to the source SN, it uses the MN-initiated SN release.
Proposal 1-2: For MN-initiated SN change, the conditional Addition can be used towards the target SN and the existing MN-initiated SN Release towards the source SN (no changes needed here).
When the SN initiates the SN change and means it to be a conditional change, it has to indicate it to the MN, so that the MN can initiate the conditional addition to the target node. Such indication shall be a class-1 procedure, so probably the existing SN Change procedure can be used here, too. However, contrary to the classic SN change, the procedure will not release the DC operation with the source. Therefore, the conditional SN change has to be flagged to enable different treatment.
Proposal 1-3: The existing SN Change procedure can be reused for conditional SN-initiated SN change; however, since it will not release DC operation, it has to be flagged as a conditional SN change.
In addition, once the UE accesses the target SN node and DC operation may be released, a separate procedure is needed, too. This will be discussed in the following point.
2.2	HO Success: a new class-2 procedure to indicate to the source that the UE has successfully accessed the target cell
The main purpose of the procedure is to enable the source to start data forwarding. This procedure is initiated only after the access ends and therefore data forwarding may be slightly delayed. Originally, in the CHO discussion, RAN2 considered a more precise indication that was supposed to be sent from the UE to the source node (so called “bye” message). It was decided to be too unreliable though and as such rejected. It is worth noting though, that in the context of DC, the risk does not exist: the UE is supposed to keep reliable link towards the MN all the time. Therefore, the UE may indicate to the MN it is accessing the SN, or that it has accessed it and the message shall reach the MN without any problem.
Proposal 2-1: RAN3 shall not work on any “Addition Success” procedure; instead, UE signalling of the status of the PSCell addition to the MN that may be enabled in RAN2 is more suitable.
In case of the Addition and MN-initiated SN change procedures, this is all – the MN then handles the data forwarding (in case of MN-initiated SN change, it initiates the release procedure only then). However, in case of SN-initiated SN Change, the MN must deliver the information to the source SN, so that the latter starts data forwarding. This can be achieved either with a class-2 procedure similar to the HO Success, or the existing MN-initiated SN Release may be reused. Considering that the latter was designed for the purpose of closing DC, this may be better option.
Proposal 2-2: Since conditional SN Change procedure cannot release DC yet, it is proposed to use MN-initiated SN Release procedure when the UE reported access to the target SN.
2.3	Multiple preparation (also in the form of parallel transaction) towards the same target node
The difference between the HO and DC Addition is that in the former, the HO is executed towards defined target cell, while SN Addition is executed towards SN node. As the consequence, there is no “target cell ID” in the Addition Request. Also, there is no concept of “multiple preparation” in the SN change. Possible change of this principle may alter the way the DC works. Therefore, it seems reasonable to keep the assumption the SN Addition and SN Change procedures are executed toward a single target node (which selects the appropriate target cell based on the delivered measurements). 
It has to be noted though, that if RAN2 decides that the target node may select more than one target cell for the UE, it will not require any changes in the RAN3 signalling, because such configuration will be delivered in the RRC container.
Proposal 3-1: The principle that the target SN selects the target cell is kept for conditional addition and SN change (it is up to RAN2 to decide how the UE is configured).
2.4	Cancellation
It was decided that CHO requires cancellation option not only from the source side, but also from the target node. From the source, the existing HO Cancel was reused, while for the target-initiated cancel, a new procedure was defined. In case of DC, this seems not necessary: the existing MN- and SN-initiated Release procedure should be enough.
Proposal 4-1: The existing MN- and SN-initiated release procedures should be used in case a conditional addition and SN change need to be cancelled. 
Another aspect is related to the target cell ID: in CHO, the target cell ID is used to differentiate each CHO request. Since such option is not recommended for conditional Addition or SN Change (see above), it does not seem possible to enable per-target cell release for conditional Addition and SN Change.
Proposal 4-2: The existing Release procedures shall not be enhanced with target cell ID information, if the Addition and SN Change are not enhanced with the target cell IDs (which is not desirable, see above).
2.5	Modification of awaiting conditional request
This aspect is still being discussed in the context of CHO and therefore it may be premature to make decisions for conditional addition and SN change. However, it may be observed that the situation with DC is somewhat easier than in case of a HO: in DC, there is already SN Modification procedure, which can likely be reused to modify requested Addition, even if the UE did not arrive yet.
Proposal 5-1: If the MN or SN (both, target and the source) must modify UE context after conditional Addition was accepted, the existing MN- or SN-initiated modification can be used.
In case of SN change, if the modification comes from the target SN or the MN, the MN-initiated modification can be used to inform the source SN, too (though it may have to be nested in the ongoing modification procedure triggered from the target SN). However, if the node initiating the modification is the source SN, and it concerns the target SN (e.g. new request), the existing SN-initiated modification may not be the right procedure, because it concerns the operation of the MN and the source SN only. Therefore, in this case, the source SN may have to re-use conditional SN Change, which the target will then forward as MN-initiated SN modification to the target SN.
Alternatively, the SN-initiated modification can be used, which then is “forwarded” to the target SN using the MN-initiated modification procedure. However, if the modification concerns only the target, the procedures must be modified so that it is sure the information reaches the target SN. Because of that, reusing the SN-initiated SN Change may be better.
Proposal 5-2: It may be necessary that the source SN has to re-initialise the conditional SN change procedure in order to e.g. inform the target SN about new measurements.
The situation is not black-and-while though: if the source SN changes UE context only, and informs the MN about it, the target may still need to inform the target SN with the MN-initiated SN Modification procedure. Finally, it should be noted that this is all from RAN3 viewpoint: RAN2 must also discuss whether and how SN-initiated modifications (other than cancellation) are accomplished (or even allowed) towards the UE. 
3	Conclusions
The analysis made above is summarized in the following proposals:
Signalling aspects
1-1: For conditional SN Addition, the existing procedure can be reused with an addedflag to indicate that the request is conditional.
1-2: For MN-initiated SN change, the conditional Addition can be used towards the target SN and the existing MN-initiated SN Release towards the source SN (no changes needed here).
1-3: The existing SN Change procedure can be reused for conditional SN-initiated SN change; however, since it will not release DC operation, it has to be flagged as a conditional SN change.
HO Success: a new class-2 procedure to indicate to the source that the UE has successfully accessed the target cell
2-1: RAN3 shall not work on any “Addition Success” procedure; instead, UE signalling of the status of the PSCell addition to the MN that may be enabled in RAN2 is more suitable.
2-2: Since conditional SN Change procedure cannot release DC yet, it is proposed to use MN-initiated SN Release procedure when the UE reported access to the target SN.
Multiple preparation (also in the form of parallel transaction) towards the same target node
3-1: The principle that the target SN selects the target cell is kept for conditional addition and SN change (it is up to RAN2 to decide how the UE is configured).
Cancellation
4-1: The existing MN- and SN-initiated release procedures should be used in case a conditional addition and SN change need to be cancelled. 
4-2: The existing Release procedures shall not be enhanced with target cell ID information, if the Addition and SN Change are not enhanced with the target cell IDs (which is not desirable, see above).
Modification of awaiting conditional request
5-1: If the MN or SN (both, target and the source) must modify UE context after conditional Addition was accepted, the existing MN- or SN-initiated modification can be used.
5-2: It may be necessary that the source SN has to re-initialise the conditional SN change procedure in order to e.g. inform the target SN about new measurements.
The procedures that may have to be enhanced are therefore the SN Addition and SN Change procedures. SN Release (both, MN- and SN-initiated) and SN Modification (also both, MN- and SN-initiated) are likely to be reusable as they are used in classic DC operation.

