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1	Introduction
[bookmark: _Toc474247438]At RAN3 #111, the work on the inter-SN conditional PSCell change was started. Below is the summary of the most relevant agreements:
· The works shall start from inter-SN CPC;
· Existing DC procedures should be the base for the proposed solutions, though new solutions (like direct preparation) are not yet precluded;
· The target PSCell or PSCells shall be decided in the target SN, but it is to be decided if more than one PSCell can be prepared in a single preparation procedure;
· Both, late and early data forwarding are to be enabled;
In this paper, we propose actual solution based on the above summary.
2	Discussion
2.1	Direct preparation or reusing classic procedures
At the last meeting, it was agreed that the solution shall be based on the classic DC procedures. However, one may imagine a solution, where the source and the target SNs communicate directly. For this either a direct Xn connection shall be allowed between them, or the communication would be based on some sort of a transparent container exchanged via the MN. This approach has the benefit of imposing much less burden on the MN, because with CPC, it may suffer twice as much signaling related to CPC as with an “immediate” CPC (preparations for CPC will take about as much signaling as execution of CPC). 
Observation 1-1: Inter-SN CPC may impose significantly higher signaling and processing load on the MN, as compared to the classic CPC. Direct communication between SNs could be the solution, if the MN is not involved in the preparations.
However, at the last meeting, RAN2 decided that the preparation of the UE for the CPC will be done from the MN. This means that the MN has to be involved in the preparations anyway. Thus, the main benefit for the direct preparations may be very limited.
Proposal 1-1: It shall be discussed if, in the context of the recent RAN2 decisions, the direct inter-SN communication for preparations of CPC offer enough gain to start working on it.
In the remaining part of the paper, we assume the classic DC procedures are used.
2.2	Preparation of multiple target PSCells
Currently, the addition procedure allows assumes the target SN selects and prepares one target PSCell. At the last meeting, there were two options considered for CPC (and then the same problem was indicated to RAN3 in an LS from RAN2 [1]):
1) Keeping the assumption that a single PSCell may be prepared per procedure run and thus enabling sending multiple addition requests, possibly also as parallel transactions; or
2) Keeping the addition as a single-instance procedure and allowing the SN to prepare all needed PSCells in the single run.
In the first case, the fundamental change relates to enabling parallel transactions. But is still inefficient: the MN does not know how many PSCells the target SN will want to prepare. Therefore, it shall initiate as many additions as there may be target PSCells prepared in this target SN. However, some may be not needed and the target SN will have to reject them. Thus option (1) is very inefficient from the signaling perspective.
On the other hand, the option with multiple preparations per procedure requires only extra IEs – some of which would be needed anyway – to be added in the classic addition procedure. The biggest change is the need to enable extra containers in the response to the addition (likely a list of 7 structures of a PSCell ID and corresponding container, if the legacy container is reused). In theory, this could be avoided if RAN2 created a single RRC container for the response – but they decided to ask RAN3 to do so.
Proposal 2-1: Multiple target PSCells shall be allowed to be prepared in a single addition procedure. To respond to the request from RAN2, a list of PSCell IDs and corresponding RRC containers shall be added in the Addition Acknowledgement message.
Another problem that concerns RAN3 is possible limitation for CPC preparations (it is plausible to assume a limit of 8 for CPC, similar like in CHO). So, if the initiating node decides to prepare more than one target SN, they will not know about each other. Hence the problem: total number of prepared PSCells in total may be higher than the CPC limit. 
In order to avoid this scenario, the initiating node (may be the MN, or the source SN) shall provide each target SN with the max limit of PSCells to prepare. Then, the list of prepared PSCells in the target SN will effectively inform about the number of cells that were actually prepared for the UE, so that possibly “unused” quota can be offered to another target SN.
Proposal 2-2: The node initiating CPC (MN or the source SN) shall be able to indicate to each target SN the limit of cells that the target is allowed to prepare for the UE. 
Finally, it may be considered if the SN-initiated SN Change procedure, which currently allows to indicate only a single target SN, should be extended so that multiple target SNs are included. This is probably less critical, but for the efficiency purposes such optimisation may be beneficial – it spares the MN from processing multiple times the same information.
Proposal 2-3: The SN Change procedure shall be extended to allow providing more than one target SN for CPC.
2.3	Data forwarding
At the last RAN3 meeting, two variants of data forwarding were considered: late and early. Both are known from the CHO, where data forwarding was started either in advance to multiple target nodes (early forwarding), or only when the selected target node confirmed the arrival of the UE (late forwarding). The first approach was expensive in terms of resources involved, while the other resulted in data interruption. At the last RAN3 meeting, it was assumed the same dilemma applies to CPC.
However, it may not be the case: in CPC, the UE keeps connectivity to the MN all the time. Therefore, the UE may inform the MN when it selects the target PSCell (yet before the access starts). This may resemble the concept of the “bye” message considered in the context of CHO. However, connectivity to the MN is stable, contrary to the radio link to the source node in CHO. 
Observation 3-1: The UE may safely inform the MN about the selection of the target PSCell.
Once informed, the MN may forward the information to the source SN and thus trigger data forwarding. The data will start arriving right about the time when the UE completes the access. Thus, the problem of the early data forwarding and the late data forwarding will not materialize for CPC.
Proposal 3-1: For CPC, the “on time” data forwarding based on the information from the UE to the MN about selected target PSCell shall be implemented.
3	Conclusions
In this paper, we’ve reviewed several aspects of the new solution for inter-SN CPC. We make following proposals:
Observation 1-1: Inter-SN CPC may impose significantly higher signaling and processing load on the MN, as compared to the classic CPC. Direct communication between SNs could be the solution, if the MN is not involved in the preparations.
Proposal 1-1: It shall be discussed if, in the context of the recent RAN2 decisions, the direct inter-SN communication for preparations of CPC offer enough gain to start working on it.
Proposal 2-1: Multiple target PSCells shall be allowed to be prepared in a single addition procedure. To respond to the request from RAN2, a list of PSCell IDs and corresponding RRC containers shall be added in the Addition Acknowledgement message.
Proposal 2-2: The node initiating CPC (MN or the source SN) shall be able to indicate to each target SN the limit of cells that the target is allowed to prepare for the UE. 
Proposal 2-3: The SN Change procedure shall be extended to allow providing more than one target SN for CPC.
Observation 3-1: The UE may safely inform the MN about the selection of the target PSCell.
Proposal 3-1: For CPC, the “on time” data forwarding based on the information from the UE to the MN about selected target PSCell shall be implemented.
The first draft of the solution is proposed in two CRs [2-3].
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