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1 Introduction
In RAN2#110e CRs [1] and [2] introduced signalling support to enable control of the NR SCG within an EN-DC configuration in regards to a UE detecting an overheating condition.
During RAN2 #112e an issue regarding the inconsistent behaviour relating to the UE signalling for the release of a restricted configuration following the clearing of the overheating condition was highlighted in [3] and further discussion continued off line on the RAN2 email up to this meeting [4].
In this paper we identify which solution for the UE signalling identified in [4] we prefer and why. We also discuss further the internode signalling and our understanding on the desired behaviour for reliable UE configuration resulting from the proposed UE signalling solution. 
2 Discussion
2.1 MCG and SCG Restricted Configuration Release 
Contribution [3] highlighted an inconsistency in the UE signalling when it no longer experiences internal overheating condition in particular for the UE NR SCG component in an EN-DC configuration. The contribution highlighted 3 cases for signalling the UE OverheatingAssistance IE relating to the  MCG and SCG configurations, when the UE no longer experiences overheating and signals to remove the previously signalled restricted configurations for the LTE MCG and the NR SCG respectively.
The 3 cases in question and the identified behaviours relating to the cases are repeated as follows.
	A. UE indicates a preference for MCG and SCG configuration concerning overheating, but later it wants to express solely a preference for the MCG configuration concerning overheating while it no longer has a preference for SCG concerning overheating [emphasis added]; 
B. UE indicates a preference for MCG and SCG configuration concerning overheating, but later it wants to express solely a preference for the SCG configuration concerning overheating while it no longer has a preference for MCG concerning overheating [emphasis added];
C. UE indicates a preference for MCG and SCG configuration concerning overheating, but later it no longer experiences overheating (i.e. it would no longer have any preference for MCG or SCG concerning overheating [emphasis added]);
For case A, the UE will, when it no longer has preferences for the SCG concerning overheating, send overheatingAssistanceForSCG (without any fields therein) within OverheatingAssistance IE [emphasis added]. 
For case B, it should result in sending OverheatingAssistance IE containing only overheatingAssistanceForSCG (which would contain the UE preferences for SCG regarding overheating), i.e. without including the fields that indicate preference for MCG [emphasis added]. 
But for case C, the UE will not include overheatingAssistanceForSCG within OverheatingAssistance IE, it will actually send OverheatingAssistance without any fields therein [emphasis added]. Hence, it is not clear how the SN will be informed that the UE no longer has preferences for the SCG concerning overheating in case C, since the MN will not receive an overheatingAssistanceForSCG.



For case A and case B, both the MCG and SCG components separately determine overheating conditions and trigger independent RAT specific signalling within the OverheatingAssistance IE and overheatingAssistanceForSCG to the MN to support the UE preferred configuration for the respective MCG and SCG components in an EN-DC deployment.
Observation: separate overheating detection and associated signalling support for MCG and SCG components is required and allowed in current UE implementations supporting EN-DC.
Case C uses a combined signalling where a single message (OverheatingAssistance IE with no contents) is used to signal a combination of the UE preference for the removal of a pre-existing restricted RRC configuration for the two separate components, i.e. of both MCG and SCG.
This combined signalling for case C, may be based on the independent overheating detection mechanisms or associated signalling trigger steps for the individual MCG and SCG components, which are simultaneously combined in some way in order to make the combined simultaneous signalling for the single OverheatingAssistance IE with no contents. 
An alternative approach for triggering case C may be to adapt a single common detection mechanism to establish the overheating condition status in relation to both components again simultaneously and trigger the associated combined single OverheatingAssistance IE with no contents thereafter.
Either way this additional functionality for case C, to combine two existing mechanisms or to introduce an additional single combined mechanism adds unnecessary UE complexity when separate overheating condition detection and related signalling have already been confirmed to be reliable and exist, i.e. for cases A and B. 
Observation: To support case C [3] additional UE complexity is required on top of existing functionality necessary to support cases A and B, and which are already capable of reliably supporting the desired detection and signalling for case C.
It is also noted that previously [4] it was confirmed that the NR SCG component is more likely to be the overheating component (compared to the MCG) and as such separate detection and control for this individual component is highly warranted in this deployment scenario. 
Our preference therefore is to support the UE signalling for case C in an EN-DC configuration, when a UE determines that it simultaneously is no longer is experiencing an overheating condition on both the MCG and SCG components, and determines to signal a preference for the remove the restricted configurations currently in use on these components, that it signals the removal of the configured restriction for each component explicitly and separately for each RAT. Specifically sending the OverheatingAssistance IE without including the fields that indicate any preference for MCG and only containing the overheatingAssistanceForSCG but also without any fields.
Proposal: To support case C in [3], the UE signals the removal of the configured restriction for each component explicitly and separately as per each RAT specification. Specifically the UE sends the OverheatingAssistance IE without including the fields that indicate a preference for MCG and only contains the overheatingAssistanceForSCG also without any fields

2.2 Inter Node Communication
Contribution [3] and discussion [4] also point out that supporting existing signalling for case C, with an empty OverheatingAssistance IE creates additional complexity and uncertainty regarding the MN interpretation of the message and the associated behaviour and signalling towards the NR SN.
This was addressed in [4] by proposed solutions 1-4 (4 being a company solution proposed in response to solutions 1-3 captured by the rapporteur).
It is clear that the SN should be aware of the UE preference in regards to the RRC configuration which may impact an overheating condition. Specifically that when a UE signals a preference for a restriction that the SN is made aware of the preference and the specific restrictions proposed. Additionally when a UE prefers that the restriction is removed the SN is made aware so that it may remove the restriction to ensure optimum UE performance and user experience.
To support this when the MN receives the OverheatingAssistance IE with the overheatingAssistanceForSCG with contents set for a restricted configuration, it should ensure this information is forwarded to the SN. The SN should then store and use the configuration for ongoing communication towards the UE over the SCG. 
And when the same UE no longer experiences an overheating condition and determines to request removal of the restrictions applied following the signalling of the previous overheating condition, the UE will include the overheatingAssistanceForSCG with no content in the OverheatingAssistance IE message. Again it is clear that the SN should be informed of the UE preference to remove this restriction, and to enable the UE to have the optimal service configuration reinstated. With this understanding we expect the MN when receiving the overheatingAssistanceForSCG without contents to include it in the CG-ConfigInfo and send it to the SN. 
Proposal: the MN when it receives the overheatingAssistanceForSCG in the OverheatingAssistance IE it should include it in the CG-ConfigInfo and send it to the SN.
As proposed in section 2.1, when the UE makes a decision to change its preference towards the overheating restrictions as detected on the NR SCG then it should always send the overheatingAssistanceForSCG. As such the MN will always receive an OverheatingAssistance IE with an overheatingAssistanceForSCG in response to a change in the UE preference towards an overheating condition. As such the MN will never receive an OverheatingAssistance IE without the overheatingAssistanceForSCG for this scenario. As such solutions 1, 3 and 4 [4] do not capture our preferred behaviour.
Solution 2 confirms that on reception of the overheatingAssistanceForSCG  that the MN always forwards the overheatingAssistanceForSCG within the OverheatingAssistance IE in the CG-ConfigInfo to the SN. Solution 2 also confirms that for follow up CG-ConfigInfo messages that the MN having not stored the overheatingAssistanceForSCG will not include the overheatingAssistanceForSCG in subsequent CG-ConfigInfo messages (regardless of whether the message previously had contents or not i.e. sent in order to establish or remove a restriction respectively). 
It is assumed therefore that the follow on CG-ConfigInfo messages in this case will never signal any overheating preference for the NR SCG unless a new overheatingAssistanceForSCG is received by the MN. And that the OverheatingAssistance IE in the CG-ConfigInfo will remain blank although it as it is required by the current configuration defined in 11.2.3. As such the SN on receiving any blank OverheatingAssistance IE will take no action regarding the UE preference relating to an overheating condition in the NR SCG.
Proposal: RAN2 confirms the that when the MN should sends the CG-ConfigInfo not containing the overheatingAssistanceForSCG to the SN that the SN understands that no change in the last signalled UE preference in regards to the detected overheating condition has occurred. 

3 Conclusion
MCG and SCG Restricted Configuration Release 
Observation: separate overheating detection and associated signalling support for MCG and SCG components is required and allowed in current UE implementations supporting EN-DC.
Observation: To support case C [3] additional UE complexity is required on top of existing functionality necessary to support cases A and B, which are already capable of supporting the desired detection and signalling for case C.
Proposal: To support case C [3], the UE signals the removal of the configured restriction for each component explicitly and separately as per each RAT specification. Specifically the UE sends the OverheatingAssistance IE without including the fields that indicate a preference for MCG and only contains the overheatingAssistanceForSCG also without any fields.
Inter Node Communication
Proposal: the MN when receives the overheatingAssistanceForSCG in the OverheatingAssistance IE it should include it in the CG-ConfigInfo and send it to the SN.
Proposal: RAN2 confirms the that when the MN should sends the CG-ConfigInfo not containing the overheatingAssistanceForSCG to the SN that the SN understands that no change in the last signalled UE preference in regards to the detected overheating condition has occurred. 
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