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Introduction
At RAN2-97 the following agreements were made:
	Agreements:
1: following issues should be considered in NR design (e.g. capabilities) with general solution:
	Issue 1: Hardware sharing between NR and other things, e.g. WLAN, BT, GPS, etc 
	Issue 2: Interference between NR and other things, e.g. WLAN, BT, GPS, etc; 
	Issue 3: Exceptional UE issues (e.g. overheating problems)

2:	The UE radio access capabilities are static and the change is just to temporarily (e.g. under network control) limit the availability of some capabilities, e.g. due to hardware sharing, interference or overheating. 
FFS To which capabilities it may apply and how the limitation is expressed to the gNB.
3: The temporary capability restrict should be transparent to the NG core, i.e. only static capability is stored in the NG core.
4: The UE signals the temporary capability restriction request to the gNB.



In LTE TEI-14 overheating problem discussion, the solution based on reporting UE temporary capability used to address dynamic UE capability degradation caused by overheating.  RAN2 agreed to alleviate UE’s overheating by reconfiguring the UE with reduced capabilities. In this paper, we will discuss how to extend the LTE overheating procedure to alleviate UE’s overheating in NR by signalling the temporary NR capabilities.
[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. UEAssistanceInformation message is reused to indicate reduced UE capabilities, reduced UE category and the preferred maximum number of CCs in the request.
TS 38.300 states
[bookmark: _Toc502484353]7.5	UE Capability Retrieval framework
The UE reports its UE radio access capabilities which are static at least when the network requests. The gNB can request what capabilities for the UE to report based on band information.
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.
According to the conclusions in RAN2#97 meeting, UE access capability can be divided into two parts: static capability and temporary capability restrict. Only static capability is stored in NG core and capability temporary restrict is unseen to the NG core. 
In EN-DC, overheating due to higher data transmission (higher bandwidth, number of component carriers) can happen in the NR leg and so temporary capability restriction mechanism should be supported by for NR by sending the temporary NR capabilities in the NR container in UEAssistanceInformation message to alleviate the overheating due to NR data transmission 
Observation 1: In LTE-NR dual connectivity, temporary capability restriction is needed to alleviate overheating condition caused due to higher data configurations concerning carrier aggregation/dual connectivity, MIMO transmissions, and/or modulation schemes.
Proposal 1: LTE Overheating mechanism can be extended to NR for restricting the UE capability by including the NR container in the UEAssistanceInformation message. 

Grouping of NR UE capabilities
According to the conclusions in RAN2#97 meeting, UE access capability can be divided into two parts: static capability and temporary capability restrict. Only static capability is stored in NG core and capability temporary restrict is unseen to the NG core. Essentially, two types of NR capabilities are proposed.
· The baseline capabilities: Consists of the feature set that is always available, e.g. L2 feature capabilities.
· The set capabilities: Includes a set of groups in which a single group consists of a feature set that can be used simultaneously, e.g. UE categories, CA band combinations, MIMO and Modulation schemes.
[image: ]
Table-1:  Feature grouping for NR
The example above shows that the grouping is done based on the processing requirement. For the purpose of temporary capability restriction, one or multiple groups can be temporarily restricted. The UE can signal the available groups at a given time to the network as shown in the below call flow.
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Figure 1:  Temporary capability restriction in EN-DC mode

Proposal 2: The UE shall support a set of baseline capabilities that are always supported.
Proposal 3:	The UE shall be able to group its other capabilities to enable temporarily restricting its capabilities and can indicate the temporary capabilities in UEAssistantanceInformation message.

Conclusion
Based on the discussion in section 2 we propose the following:
Observation 1: In LTE-NR dual connectivity, temporary capability restriction is needed to alleviate overheating condition caused due to higher data configurations concerning carrier aggregation/dual connectivity, MIMO transmissions, and/or modulation schemes.
Proposal 1: LTE Overheating mechanism can be extended to NR for restricting the UE capability by including the NR container in the UEAssistanceInformation message. 
Proposal 2: The UE shall support a set of baseline capabilities that are always supported.
Proposal 3: The UE shall be able to group its other capabilities to enable temporarily restricting its capabilities and can indicate the temporary capabilities in UEAssistantanceInformation message
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