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Discussion and Decision
1      Introduction
In NR, it was agreed to support temporary capability restriction as captured in TS38.300. 

	When allowed by the network, a temporary capability restriction request maybe sent by the UE to signal the limited availability of some capabilities (e.g. due to hardware sharing, interference or overheating) to the gNB. The gNB can then confirm or reject the request. The temporary capability restriction should be transparent to 5GC. Namely, only static capabilities are stored in 5GC.


However, the details on temporary capability restriction have been considered as an NR SA feature only. 
In this document, we discuss the need of temporary capability restriction for NSA and how it can be supported in the EN-DC framework. 
2      Discussion
Until now, three main use cases have been identified to get benefit of temporary capabilities restriction; 1) hardware sharing, 2) interference and 3) overheating issues. 

In EN-DC, these issues may happen with respect to NR carriers as well as LTE carriers. RAN1 recently agreed on how to handle harmonic interference for a UE configured with EN-DC. Harmonic interference can happen on NR DL reception due to LTE UL transmission. Furthermore, since UE overheating issue would be increased with respect to the data rate, overheating issue will be more significant for EN-DC.
Observation: the use-cases identified for the temporary capability restriction (hardware sharing, interference and overheating issues) are also applicable in EN-DC.

Proposal 1: RAN2 should introduce a mechanism to report the limited availability of UE capabilities in EN-DC due to the use-cases identified for the temporary capability restriction (hardware sharing, interference and overheating issues).  
There could be two approaches to indicate the limited availability of UE capabilities in EN-DC. 
· Approach 1: extend IDC and overheating indication for EN-DC 

· In LTE, the IDC procedure and recently approved overheating indication are used to indicate in-device interference and overheating issues separately to the network so that the network can resolve these issues with reconfiguration e.g. reduce data rate, removing certain carriers from the serving cells or to apply TDM pattern to co-exist between LTE and other RATs. These mechanisms can be extended so that the UE can indicate when the problem cases happens in NR carriers in EN-DC. 

· Approach 2: extend temporary capability restriction to EN-DC 

· With this approach, the UE indicates the reduced UE capability for EN-DC including NR capabilities. The temporary capability restriction should be indicated in the LTE capability signaling framework, which means an additional procedure for temporary capability restriction would be required. 
Both approaches seems feasible but the required specification and implementation impact would be different. NR temporary capability restriction mechanism would be cleaner in the sense that it enables UE indication by using one mechanism for NR and EN-DC for all use case i.e. IDC and overheating. However, it may be challenging to apply it to EN-DC because the details are yet to be discussed because it is considered as an NR SA feature. Although the high level principle is decided for NR, additional discussion/standards effort will be required to conclude the details for NR RRC, and then further discussion/standards effort needed to see how it could be applied to the LTE RRC signaling procedures because UE capability for EN-DC builds on the LTE RRC capability framework instead of the NR RRC capability framework. Approach 1 still provides common solution between LTE and EN-DC by extending the existing mechanism. 
Therefore, the approach 1 would be a more practical solution. It should be clarified that although this is EN-DC feature, it is not considered as an essential feature for first drop of ASN.1 freezing. Therefore, it would be desirable that RAN2 work on the extension of LTE IDC and overheating indication by June 2018.    
Proposal 2: RAN2 agree to extend LTE IDC and overheating indication to indicate the limited availability of UE capabilities in EN-DC and to work on details by June 2018.  
3      Conclusion
In this contribution, we discussed the need of the temporary capability restriction in EN-DC. Based on the discussion, 
Observation: the use-cases identified for the temporary capability restriction (hardware sharing, interference and overheating issues) are also applicable in EN-DC.
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Proposal 1: RAN2 should introduce a mechanism to report the limited availability of UE capabilities in EN-DC due to the use-cases identified for the temporary capability restriction (hardware sharing, interference and overheating issues).  
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Proposal 2: RAN2 agree to extend LTE IDC and overheating indication to indicate the limited availability of UE capabilities in EN-DC and to work on details by June 2018.  
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