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1	Introduction
[bookmark: _Toc474247438]At the last RAN3 #121 meeting, the discussion on S-CPAC started addressing actual signalling. In this paper, we answer to the main question left open that concerned indication to a source SN in case the source SN stays prepared.
In addition, we remind some collateral problem already presented before, but not discussed yet.
2	Discussion
2.1	Signalling considerations
One of the points discussed at RAN3 #121 meeting was the indication of SN change to the previous serving SN during S-CPAC operation:
After CPC execution from the source SN to other SN, the MN should inform the source SN of the CPC execution and start late data forwarding.
- Case 1: if the source SN is configured as a candidate SN for subsequent CPAC, the source SN needs to be informed. 
FFS on which procedure to inform.
There were two procedures considered:
1) Xn-U Address Indication; or
2) MN-initiated SN modification
The declared purpose of the indication from the MN is to start late data forwarding. In a classic or conditional SN change procedure, or in case of CHO with DC at the source side, the source MN informs the source SN about the addresses to be used for late data forwarding using the Xn Address Indication.
Proposal 1-1: For the discussed scenario of the late data forwarding where the source SN turns to prepared node, the MN shall use the Xn Address Indication towards the source SN.
Furthermore, in S-CPAC scenario, with source SN re-prepared without SN release, it may be necessary to “re-prepare” the last serving SN for subsequent CPAC execution. The obvious choice for this purpose is MN-initiated SN Modification procedure towards the source SN (i.e. last serving SN). 
Proposal 1-2: RAN3 to discuss potential enhancements to Xn-U Address Indication and/or SN Modification Request, to support early direct data forwarding. (i.e. direct tunnel between target SN and other prepared targets).
Back at RAN3 #119-bis, it was agreed to support early data forwarding, and even to reuse the existing Xn Address Indication and the Early Status Transfer procedures. 
In case of MN initiated conditional PSCell change, the early data forwarding after CPAC execution may be realised either as a) indirect data forwarding or b) direct data forwarding. 
Indirect early data forwarding (option a) may be realised as follows:
· MN shall signal the data forwarding TEID during target SN preparation, which shall be used by the target SN to perform early data forwarding, when it becomes serving SN. 
· Target SN on becoming new serving SN, performs early data forwarding only to the DF TEID signalled by the MN during preparation.
· MN shall act as an anchor node to perform early data forwarding to all prepared targets.
· Early SN status transfer message may be used to avoid data duplication.
Direct early data forwarding (option b) may be realised as follows:
· MN shall signal the data forwarding address of all the prepared target SNs to each serving SN (using an existing message e.g. Xn-U Address Indication or SN Modification Request)
· Each target SN shall store the received data forwarding addresses of prepared candidate SNs for direct early data forwarding when it becomes new serving SN (i.e. after S-CPAC execution)
· In the case of last serving SN (or source SN) being prepared as potential new target SN for subsequent CPC (i.e. without initiating SN release after initial S-CPAC execution), MN may use SN Modification procedure to retrieve the data forwarding address information from re-prepared SN.
Observation 1-1: In case of last serving SN (or source SN) being prepared as potential new target SN for subsequent CPC (i.e. without initiating SN release after initial S-CPAC execution), MN may use SN Modification procedure to retrieve the data forwarding address information from re-prepared SN.
Proposal 1-3: To support early indirect data forwarding with MN serving as an anchor node, MN must signal data forwarding TEID to the target SNs during preparation. RAN3 shall consider possible enhancements to the Addition procedure.
2.2 	SN Security Key Coordination
In their LS to SA3 (RAN3 in CC) [1], RAN2 has acknowledged the scenario that the UE may handover back to its serving SN during the subsequent inter-SN PSCell. In that case, RAN2 and SA3 has agreed that the UE should not use the same SN counter when the UE access the same SN again. In RAN2#123 meeting, the solution proposed in SA3 LS was agreed where the UE will receive list of sk-counters per candidate SN when it is configured with the selective activation. Then, whenever the UE access to that candidate SN, it will use the next sk-counter from the list of counters provided by MN. 
The candidate SN should also be aware of the next sk-counter that the UE will use upon execution of selective activation. There can be 3 alternatives to achieve alignment between the UE and the candidate SN
Alternative 1: The MN will share the list of SN keys that correspond to the list of sk-counters given to the UE for a given SN. In every SN access of the UE, the candidate SN will draw the next SN key from the list of SN keys which will correspond to the SN key that the UE generates by using the next sk-counter from the list of sk-counters. 
Alternative 2:  The MN is aware of the inter-SN PSCell change execution of the UE upon reception of the RRCReconfigurationComplete that includes the SN Reconfiguration Complete. Hence, the MN knows how many times the UE access to the candidate SN. Eventually, the MN knows the next sk-counter that the UE will use at each SN access. Therefore, MN can share the next SN key with the candidate SN via the SN Reconfiguration Complete message. 
Alternative 3: During the initial preparation of the inter-SN PSCell change, the MN shares the next SN key that the UE will use upon accessing to that candidate SN. After the UE access to that candidate SN, the candidate SN may require the next SN key only after the UE leaves this candidate SN. Hence, the UE will share the next SN key with the candidate SN after the UE leaves this candidate SN (e.g., via SN Modification Procedure).
Since all the alternatives involve inter-node signalling, RAN3 should consider the advantages and disadvantages of the alternatives listed above, i.e., security aspects, signalling overhead and access delay, and down select one of the alternatives listed above.
Proposal 2-1: RAN3 should consider the advantages and disadvantages of the solution alternatives that enable coordination of sk-counter to be used after the UE changes serving SN.
2.3	Partial success for the Selective Activation
At RAN3 #119-bis, also a TP was agreed, where a dummy block for Selective Activation signalling was added to the CPA information. This way, Selective Activation was defined as a special form of the CPA. Based on that, one may consider, it a requested CPA with Selective Activation can be admitted as a “classic” CPA? It seems there is no obstacle: the target SN may simply ignore the part related to the Selective Activation and use only the part included in the CPA part, thus providing the UE with a classic CPA configuration. However, the MN must know what is the response, because, depending on the admission way, it may need to handle other prepared SNs differently.
Proposal 3-1: The target SN shall be allowed to admit a request for Selective Activation Addition as a “classic” CPA. It shall inform the MN about it in the ADD REQ ACK.
2.4	Coordination of selective activation scenarios
Another problem related to the initiation of the Selective Activation concerns possible co-existence of scenarios. In RAN2 #121 meeting it was also agreed that the following scenarios of SCG selective activation are supported
· SN initiated intra-SN SCG selective activation
· MN initiated inter-SN SCG selective activation
· SN initiated inter-SN SCG selective activation
At RAN2 #121-bise meeting, it was also agreed that there is only one reference configuration. Considering the agreed scenarios and single reference configuration, some coordination is needed when MN initiated inter-SN and SN intra-SN SCG selective activation co-exist. In legacy CPC procedures, those two scenarios proceed orthogonally, i.e., both MN and SN initiates the preparation procedure independently. Since both MN initiated inter-SN and SN initiated intra-SN SCG selective activations are agreed in RAN2, RAN3 should discuss how to handle the coordination between the MN and SN such that one reference configuration can be used for selective activation.
Proposal 4-1: Since both MN initiated inter-SN and SN initiated intra-SN SCG selective activations are agreed in RAN2, RAN3 should discuss how to handle the coordination between the MN and SN such that one reference configuration can be used for selective activation.
At RAN2 #121 meeting, it was agreed that the MN provides the reference configuration to the candidate T-SNs. Considering that there is only one reference configuration (from RAN2 #121 bise agreement) and MN provides that reference configuration to the candidate T-SNs, the MN needs to send the same reference configuration each time it sends the SN addition request for the same UE.
Observation 4-1: There is only one reference configuration (from RAN2 #121 bise agreement) and MN provides that reference configuration to the candidate T-SNs.
Observation 4-2: The MN needs to send the same reference configuration each time it sends the SN addition request for the same UE.
As long as the reference configuration is not changed or updated, providing the same reference configuration causes unnecessary signaling between the MN and the candidate T-SN. To avoid any unnecessary signaling overhead in the Xn interface, the MN should send the reference configuration only if it is provided for the first time, or if it is updated. Otherwise, it should indicate to the candidate T-SN that the previous reference configuration is unchanged. 
Proposal 4-2: To avoid any unnecessary signaling overhead in the Xn interface, the MN should send the reference configuration only if it is provided for the first time, or if it is updated. Otherwise, it should indicate to the candidate T-SN that the previous reference configuration is unchanged.
2.5	Delayed path switch
RAN3 has made a decision that data forwarding shall be provided from the serving SN to all other prepared SNs. As part of the decision, it was assumed changes of the SN will not be very frequent, so that signalling needed for each SN change within the prepared set will not cause overload.
This, however, does not mean that some cells may be selected for serving wrongly, thus resulting in short stays. In such a case, the impact of the frequent SN changes and of the switching of the data forwarding anchor may be noticeable. To reduce it, RAN3 may consider if the path switch can be delayed for a short time to make sure the UE stays in the new serving cell stably.
Proposal 5-1: RAN3 shall evaluate if the path switch procedure can be delayed to avoid unnecessary switch of the data forwarding anchor and related signalling.
3	Conclusions
In this paper, we address first the signalling and we propose:
Proposal 1-1: For the discussed scenario of the late data forwarding where the source SN turns to prepared node, the MN shall use the Xn Address Indication towards the source SN.
Proposal 1-2: RAN3 to discuss potential enhancements to Xn-U Address Indication and/or SN Modification Request, to support early direct data forwarding. (i.e. direct tunnel between target SN and other prepared targets).
Proposal 1-3: To support early indirect data forwarding with MN serving as an anchor node, MN must signal data forwarding TEID to the target SNs during preparation. RAN3 shall consider possible enhancements to the Addition procedure.
We also consider the impacts of the LS sent from RAN2 to SA3 and RAN3 (in CC):
Proposal 2-1: RAN3 should consider the advantages and disadvantages of the solution alternatives that enable coordination of sk-counter to be used after the UE changes serving SN.
We remind also aspects already presented in the past meetings, but not yet addressed properly:
Proposal 3-1: The target SN shall be allowed to admit a request for Selective Activation Addition as a “classic” CPA. It shall inform the MN about it in the ADD REQ ACK.
Proposal 4-1: Since both MN initiated inter-SN and SN initiated intra-SN SCG selective activations are agreed in RAN2, RAN3 should discuss how to handle the coordination between the MN and SN such that one reference configuration can be used for selective activation.
Proposal 4-2: To avoid any unnecessary signaling overhead in the Xn interface, the MN should send the reference configuration only if it is provided for the first time, or if it is updated. Otherwise, it should indicate to the candidate T-SN that the previous reference configuration is unchanged.
Proposal 5-1: RAN3 shall evaluate if the path switch procedure can be delayed to avoid unnecessary switch of the data forwarding anchor and related signalling.
We do not have any TP at this meeting.
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