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1	Introduction
[bookmark: _Toc474247438]At RAN3 #111, the work on the further enhancements for DC and CA continued. Concerning the efficient activation/deactivation for one SCG, some principles of the MN-initiated action were agreed:
· The MN may request deactivation in the Addition procedure;
· The SN may accept the addition, but with different activation state than requested;
· The MN may request activation or deactivation of the SCG using the MN-initiated modification;
· The SN may accept the modification but with different activation status than requested.
At the last RAN2 meeting, on the other hand, it was decided that signalling for SCG activation change is to be done via the MN – however, details were not tackled yet.
In this paper, we analyse the problem once again.
2	Discussion
2.1	Signalling method
RAN2 has already agreed that the UE receives the information on SCG status from the MN. However, it does explain how the MN signals it, because it does not mean it must be in MN’s RRC. In theory, when the SN changes the SCG status (e.g. based on MN’s request or as a result of an addition), it can be provided from the SN in the SCG configuration container and thus be unknown to the MN (e.g. in the EN-DC configuration). This would make implementation difficult: the MN, not knowing the SCG status, could not optimise its data handling. 
Proposal 1-1: The SCG status is signalled from the SN explicitly in the AP signalling. Also, in case of a HO, it is forwarded explicitly to the target MN in the AP signalling.
2.2	Activation status at the Addition Preparation procedure
At the RAN3 #111 meeting, two options were considered:
1) Using a binary indicator (so that it is possible to signal “active” explicitly);
2) Using a new flag for requesting the deactivated state only.
As it was observed at the meeting already, the 1st option effectively introduces two ways to indicate the same: a request without a flag (as per legacy handling, where SCG is always assumed to be activated) and a request with the flag set to “SCG active”. Such design has always been considered faulty in 3GPP: signalling the same in more than one way complicates testing and implementation.
However, there is a catch here: RAN3 also agreed that the SN may accept the Addition Request with different activation status than requested. There is no problem if the MN requests SCG to be deactivated – then the SN knows the MN supports SCG deactivation and may decide to handle the request as per Rel.17. However, if there is no flag at all, the SN does not know if the MN requests SCG to be activated, but may support it to be deactivated, or if it is pre-Rel.17 MN and does not support SCG deactivation at all.
Observation 2-1: If the request flag may have only “deactivated” value, if the Addition Request is sent without the flag, the SN may not be able to determine whether to accept the Addition with SCG deactivated.
Therefore, RAN3 shall consider first, if the scenario where Addition is requested with SCG activated, but the SN decides to add it deactivated is to be supported. This is not obvious: at the addition, the SN does not know if there is any data to be exchanged over the SCG-allocated bearers! So, perhaps, an autonomous decision to admit the request with SCG deactivated is doubtful.
Observation 2-2: At the Addition, the SN does not know yet if the SCG is needed or is not needed, so it may not be able to decide to admit the request with SCG deactivated.
Considering the above, it is probably more reasonable to assume the SN may decide to activate SCG despite it was requested to be deactivated, but as such not decide already at the addition to deactivate it, if the request does not indicate such possibility.
Proposal 2-1: RAN3 shall assume the SN may decide to have SCG activated at the addition despite “deactivated” request, but the SN shall not deactivate SCG at the addition if the MN does not indicate the deactivation is possible.
This means, the option 2 of the signalling is sufficient.
Proposal 2-2: At the addition request and acknowledgement, it is enough to use a new flag to indicate SCG may be or has been deactivated. No flag means SCG is active.
2.3	MN-initiated modification
The agreements from RAN3 #111 suggest, the SN may accept the modification, but with different activation state. This is pretty obvious, if the modification concerns SCG activation only. However, in this case, it is doubtful any flag is needed at all: if the MN requests changing SCG state, while the SN does not intend to do so, the rejection of the Modification Request shall be sufficient.
Observation: 3-1: If the MN requests only SCG state change, the new flag is not needed in the response – acknowledgement or rejection of the MN’s request is enough.
Bigger problem is if the MN attempts to handle two changes in one shot: for example, to add a bearer and to activate SCG at the same time; or to release a bearer and to deactivate SCG. This complicates the analysis severely and brings about the same questions as in case of the addition: shall the SN be allowed to reject activation of SCG, if a new bearer is added?
Observation 3-2: Combined changes of bearers and of activation status require analysis of each combination to see what shall logically be allowed.
Considering this complication, it is proposed to assume in Rel.17 that the SCG activation status change shall not be combined with other changes like addition of an individual bearer. Therefore, the new IE in the SN response is not needed.
Proposal 3-1: RAN3 shall assume that in Rel.17, combined change of the SCG activation state and bearer changes are not optimised; therefore, there is no need for a separate new IE in the SN’s response to the MN-initiated modification: the acknowledgement or rejection messages are sufficient.
2.4	SN-initiated change
The SN is the master of the SCG resources. Therefore, it knows the best if there are any obstacles to deactivate or activate SCG resources. This means that in case of MN-terminated bearers, the SN shall at least be allowed to request activation – and the MN shall observe this request, unless the UE can not accept the activation.
Proposal 4-1: In case of MN-terminated bearers, the SN shall be allowed to indicate that SCG activation is required.
For SN-terminated bearers, the SN not only manages the SCG resources, but also knows the data flow. Therefore, it is only logical it shall be also in command regarding deactivation of SCG resources.
Proposal 4-2: In case of SN-terminated bearers, the SN shall be allowed to indicate that SCG activation or deactivation is required.
If the above different handling is to be explicitly introduced in the signalling, it would require per-bearer SCG activation handling and then “summing” the requests. This is complicated, so it is probably better to add a new IE with two states to the SN-initiated modification – but with the assumption that in case there is at least one MN-terminated split or SCG bearer, the SN shall not indicate the need to deactivate SCG.
For the response, the situation is similar with the MN-initiated modification: requests shall not be combined, so the existing responses from the MN to the SN’s requirement indication are sufficient.
Proposal 4-3: A new flag with two values is added in the SN-initiated modification request. No need to add a new flag in the response from the MN.
3	Conclusions
In this paper, we presented a list of observations concerning handling of the activation and deactivation of the SCG resources:
Proposal 1-1: The SCG status is signalled from the SN explicitly in the AP signalling. Also, in case of a HO, it is forwarded explicitly to the target MN in the AP signalling.
Proposal 2-1: RAN3 shall assume the SN may decide to have SCG activated at the addition despite “deactivated” request, but the SN shall not deactivate SCG at the addition if the MN does not indicate the deactivation is possible.
Proposal 2-2: At the addition request and acknowledgement, it is enough to use a new flag to indicate SCG may be or has been deactivated. No flag means SCG is active.
Proposal 3-1: RAN3 shall assume that in Rel.17, combined change of the SCG activation state and bearer changes are not optimised; therefore, there is no need for a separate new IE in the SN’s response to the MN-initiated modification: the acknowledgement or rejection messages are sufficient.
Proposal 4-1: In case of MN-terminated bearers, the SN shall be allowed to indicate that SCG activation is required.
Proposal 4-2: In case of SN-terminated bearers, the SN shall be allowed to indicate that SCG activation or deactivation is required.
Proposal 4-3: A new flag with two values is added in the SN-initiated modification request. No need to add a new flag in the response from the MN.
Based on those, we propose following changes in the Xn/X2 AP signalling:
· Addition Request: added optional flag indicating SCG is to be added deactivated;
· Addition Request Acknowledge: added optional flag indicating SCG is deactivated (to be used if the SCG deactivation is indicated to be possible in the Addition Request);
· Modification Request: added optional flag indicating SCG is to be activated or deactivated;
· Modification Required: added optional flag indicating SCG is activated or deactivated;
· Additional cause value for the change rejection
· Indication of the SCG status in the HO Request
We propose two TPs in [1] and [2].
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