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Introduction
In 2017 NR ad-hoc RAN2, UE capability topic was discussed and the following agreements were made:
1: The UE reports its UE capability at least when the network requests.
2	The gNB can request what capabilities for the UE to report (e.g. similar band and band combination requests in LTE). Details to be finalised in stage 3.

In addition it was controversially discussed whether UE capabilities, would be allowed to be updated during connection setup or during the connect mode itself. And whether such an update would be allowed for all or only a certain number of UE capabilities. It  However on this point it was concluded that prior continuing said discussions contributions should be provided highlighting the need for such a mechanism by specific scenarios and use cases where such a mechanism would be needed or would be beneficial.
Future contributions on this topic should identify some specific use cases that are intended to be addressed. When use cases are acknowledged then more details of the mechanisms can be discussed.
The discussion below highlights some use cases and scenarios which would benefit form a certain flexibility in the UE capability also during connected mode or at connection setup.
Discussion
So far it was not in detailed discussed which capabilities are supposed to be reported, however it is likely that a capability related to supported frequency bands, number of low or high frequency receiver chains or band combinations/sets will be part of the UE capabilities. Hence said example is used hereafter to highlight the needs of related flexibility. 
Automotive use cases  
A car is a flexible container with a fixed number of antennas. The car and the features itself are often build and configured on a modular basis.
There are several entities which require long range communication:
· Infotainment system: Device supporting massive broadband for voice and video downloads supporting high-end features. Used by the car driver and will operate via the credentials that are provided. 
· Support systems for assisted or autonomous driving continuously operating.
· Car maintenance system, a car build in surveillance system often operated by the car manufacturer to allow best practice car maintenance and service. Intended to operate only seldom during low traffic times for updates or, depending on situation also momentary for error analysis if warning indication appears.
· Emergency call system, communication system being extremely reliable for user intended emergency call setups, only operating in seldom cases independent from the other systems.

The first two systems are operating if present on a more or less continuous basis an expected to be available at a certain performance, except for “exceptional” cases related to infotainment system.
The other two systems are seldom operating, but when they are activated they need to have the related resources ad-hoc.
However, giving the limited number of antennas for low and high bands supported in a car for logistic reasons it would be a drawback and inefficient to assign those systems antenna resources/receiver chains on a common basis as the normally have no communication needs. 
Fig. 1 shows a schematic how 4 antennas could be shared between 2 modules. 
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In cases where module 2 needs to operate in parallel to module 1, the shared resources would be available for module 2 and module 1 would need to update its UE capabilities.
Observation 1: For devices deployed in an environment with limited capabilities and some devices not operating on permanent basis it is beneficial to share some of the resources, resulting in a need for UE capability update also during connected mode in certain limited scenarios.
Besides the logistic aspects within the environment and also the point that said devices may have different operators/identities the integration of the functionality into a single device which would allow a different handling becomes more and more difficult due to regulations. For an emergency device there are certain regulatory aspects. As an example for devices containing eCall in addition there are certain regulations which shall ensure that the eCall and third party system hosted in the same device are kept separate especially with respect to “Privacy and data protection” [1]. 
Temperature dependent aspects 
The performance requirements for LTE as mentioned in [2] are valid for normal and extreme temperature conditions as defined in [1] Annex E.2.
[bookmark: _Toc368026746]E.2.1	Temperature
The UE shall fulfil all the requirements in the full temperature range of:
Table E.2.1-1
	+15C to +35C
	for normal conditions (with relative humidity of 25 % to 75 %)

	-10C to +55C
	for extreme conditions (see IEC publications 68‑2‑1 and 68‑2‑2)



Outside this temperature range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in clause 6.2 for extreme operation.
However, machine type communication means a device which operates with a network not directly with the presence of a person often operates under temperature conditions exceeding by far the above mentioned conditions.
Such devices for industrial or automotive applications often have operating temperature ranges of     -40°C to +85°C, sometimes even larger.
In these ranges the device shall not make inefficient use of the radio spectrum. Nevertheless the device tries to maintain an ongoing connection hence would need to support that with its full capability set or terminate it. However at a certain point it may no more be possible to maintain the full set of capabilities for the connection (i.e. features like UL carrier aggregation, or max output power may be impacted.) Hence we believe it would be beneficial if in such situations the device could reduce its capability set accordingly and maintain the connection.
Observation2: When leaving the specified temperature range for the performance requirements a device should be in the position to momentarily reduce its capabilities to maintain an ongoing connections but prevent from damaging and further heating.
Conclusions
Above use cases show that in these scenarios a UE capability update during connected mode or at connection setup would be beneficial and hence discussions on related mechanism should be continued.
Proposal 1: The UE is allowed to report the update of certain UE capabilities during connection setup or during the connect mode. Detailed mechanism and which capabilities can be updated is FFS
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