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Introduction
At RAN2-101 the following observations were made for overheating mechanism in EN-DC and SA. It was discussed that the existing LTE overheating mechanism can be used in EN-DC operation to indicate to Network about UE experiencing overheating and requires Network resolution to alleviate the overheating problem.
	-	Vodafone think it is already applicable without any additional indication. There is LTE signalling and it can be used and the network can choose to deconfigure EN-DC
-	LG think some of the assistance info is only applicable to UE Cat. But need to clarify of the number of CC applies to both NR and LTE carriers or only LTE. Then we would need to clarify the network behaviour. Nokia have the same understanding that we just need to clarify the number of carriers.
-	MediaTek prefer to consider the temporary capability restriction.
-	DOCOMO think there may be other factors that cause NR UEs to overheat. DT agree with DOCOMO.



In this paper, we will discuss how to use the LTE overheating procedure to alleviate UE’s overheating in EN-DC operation and discuss possible Network resolution to alleviate UE’s overheating condition.
[bookmark: _Ref178064866]Discussion
RAN2 has discussed overheating problem in higher capability LTE UEs and technical enhancements have been agreed in release 14 to allow a temporary capability restriction by the UE to reduce power consumption when this situation arises. With higher data rates, CA configurations, MIMO transmission and modulation order in EN-DC operation, the UE may experience overheating conditions and would need Network resolution to lessen the overheating condition by reconfiguration. 
RAN2 discussed in #101 meeting that no change is required to apply LTE Release 14 overheating indication in EN-DC operation. However, given that overheating indication feature was introduced in Rel-14, the specification need to clarify the procedure applicability to EN-DC operation and the possible Network resolutions. 
Following are the resolution options from the Network for overheated UE in EN-DC operation.
1) Solution 1: Deactivate NR and Reconfigure LTE: Network deactivates NR as the UE is overheated and cannot continue with the EN-DC operation and reconfigures LTE bearers according to the overheating assistance information provided by the UE. UE sends the UEAssistanceInformation message to indicate reduced UE capabilities, reduced UE category and the preferred maximum number of CCs in the request. 



Figure-1:  Deactivate NR and Reconfigure LTE
2) Solution 2: Deactivate NR only: Network deactivates NR as the UE is overheated and cannot continue with the EN-DC operation does not reconfigure LTE until another overheating indication from the UE after deactivating NR. This is to ensure that the UE only continues with the LTE operation if it is overheated.



Figure-2:  Deactivate NR 

3) Solution 3: Reconfigure LTE and NR: Network reconfigures both LTE and NR according to the overheating assistance information provided by the UE.  Network reconfigures LTE scell and NR Pscell and scells according to the reducedCCsDL and reducedCCsUL parameters provided by the UE. With the reduced UE category, Network can reconfigure LTE and NR with reduced MIMO transmission and MCS as there is no UE category applicable for NR in EN-DC mode. 


Figure-3:  Reconfigure LTE and NR according to the UEAssistanceInformation message

4) Solution 4: Reconfigure LTE only: Network may reconfigure LTE only as the Release 14 procedure was initially intended for LTE UEs only. However this will not solve the UE overheating issue in EN-DC mode, as the UE may be overheated primarily because of the higher data transmission on NR and reconfiguring only LTE will not likely affect UE’s overheating condition and UE will have to rely on proprietary mechanisms to deal with overheating which may cause additional loading on the Network due to detach and attaching again to the Network.


Figure-3:  Reconfigure LTE according to the UEAssistanceInformation message
 Observation 1: RAN2 discussed using the Release 14 LTE overheating procedure to EN-DC operation without any additional indication.
Observation 2: Spec clarification and Network resolution mechanisms require clarification in the spec as Release 14 LTE overheating procedure was standardized only for LTE.
Observation 3: RAN2 to discuss and take into account, possible Network resolutions discussed in section 2.
Proposal 1: RAN2 to discuss the Network resolutions for overheating in EN-DC operation and include it in stage 2 specification.
Conclusion
Based on the discussion in section 2 we propose the following:
Observation 1: RAN2 discussed using the Release 14 LTE overheating procedure to EN-DC operation without any additional indication.
Observation 2: Spec clarification and Network resolution mechanisms require clarification in the spec as Release 14 LTE overheating procedure was standardized only for LTE.
Observation 3: RAN2 to discuss and take into account, possible Network resolutions discussed in section 2.
Proposal 1: RAN2 to discuss the Network resolutions for overheating in EN-DC operation and include it in stage 2 specification.
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