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1	Introduction
In RAN2#97 an issue with thermal challenges of devices that support high throughput configurations was brought up [1]. RAN2#97bis confirmed that the case when radio configurations related factors contribute to UE’s overheat should solvable by standardized solution. 21 companies, including UE vendors, acknowledged the following official scope (R2-1703939) of the technical enhancement:
· A specification based solution to address UE overheating problem under network control.

There were numerous discussions handled since RAN2#97 (email discussions reports in [2],[4],[5],[6]) aiming at understanding the detailed use case and ultimately down selection of a solution. The undertaken agreements in the course of working out the solution were progressing as follows:
RAN2#97bis:

Agreements
1: A specification based solution is to be supported to address UE overheating problem under network control. UE is prevented from frequent trigger of this procedure.
–	down selection among the following solutions
1.	Report UE’s temperature
2.	1 bit indication of overheating or not
3.	Report UE temporary category/capability 
4.	Assistance information for parameter re-configuration
5.	Other solution, if it exclusively addresses the exceptional generation of UE’s heat

RAN2#98:
Agreements
1:	To alleviate the UE’s overheating problem, a specification based solution for eNB to reconfigure e.g. reduced number of activated component carriers, reduced MIMO layer capability, reduced modulation order of the UE is supported. 
2:	It is not considered to specify Option 1 (temperature report) as a solution to address UE overheating problem. 
3	The solution will be based on option 3. (Report UE temporary category/capability) or option 4 (Assistance information for parameter re-configuration) or some combination. This does not exclude an indication to the eNB that the cause is due to overheating.
[bookmark: _Toc482941850]=>	Offline discussion to progress on the solution (Huawei, offline discussion 17)

In this contribution, we analyse how the companion CRs (to the recent email discussion report) miss the correlation to the originally justified objective, while the general interest was in comping up with a REL-14 technical enhancement for the specific problem.  
2	Discussion
2.1	Target use case
The identified use case that originally justified the need for Rel-14 technical enhancement was exceptional generation of UE’s heat that can lead to hardware multifunction, damage of battery/device and generally to degradation of performance [2].
Even though such a problem is known and can be handled by proper terminal design implementation, RAN2 agreed to work out a standardized solution that would help to diminish device’s thermal issues under condition the overheat detection is due to pure radio configurations contributors, such as high rank MIMO transmissions and high number of carrier aggregations.
There was identified match with more generic use cases and potential solutions in [1] and [2] assumed the UE could initiate and change dynamically radio capability.  The causation of such UE capabilities temporary change covered variety of reasons [2], including:
· general UE wish, 
· any/subjective “overaheat”, 
· low battery level, 
· hardware sharing,
· long term using high performance.
In our understanding, the flexibility given to a potential trigger of UE assistance information was eliminated, though.
Observation 1: The flexibility given to a potential trigger of UE assistance information for a configuration change was eliminated in RAN2#97bis.
2.2	Target solution
During the recent email discussion [6], RAN2 attempted to down select solution from:
· option 3 (Report UE temporary category/capability) or 
· option 4 (Assistance information for parameter re-configuration).

It resulted in mentioning of the following in stage 2 CR [8] :
· “UE providing temporary report”
· “Temporary capability changes”, 
· “Preference on the temporary category”, 
· “preference on temporary band combination”
· “the details regarding how the UE sets the temporary indications would depend on UE implementation”, though

In our understanding, these amendments address more generic use cases and potential solutions that had been eliminated. We view it deviates from the original problem (i.e. exceptional overheating due to high rank of configured radio capabilities ), thus may lead to:
· an undesirable allowance for (dynamic) update of UE capabilities and 
· solutions allowing UEs to not fulfil the declared capabilities
· misuse of the functionality.
Observation 2: A generic UE indication on user preference deviates from the original problem (i.e. exceptional overheating due to high rank of configured radio capabilities)

Apart from disposing of network control and making UE control extremely difficult, the proposed solution reveals unfavourable limitations. Namely, containing ue-category and supportedBandCombination will largely repeat the UE-EUTRAN-Capabilities content, will bring huge ovearhead and load to the UEAssistanceInformation and may lead to conflicts with the reduced capabilities maintenance. 
As an alternative, we propose to consider simplified and to a large extend relying on existing signalling solution, which meets the need, but at the same time represents straightforward technical enhancement and remains consistent with the previously taken agreements (Figure 1). 
There are two prerequisites that need to be fulfilled by the UE:  
1. Implementation specific internal measure of device’s temperature (e.g. sensor should trigger an action after certain threshold determining exceptional UE’s overheat)
2. UE’s assessment that UE capabilities declared to the NW are in a “high rank” level

· These are two equally important prerequisites: UE after detecting high temperature but being configured with lowest possible radio configuration (e.g. no CA, no MIMO use, no high modulation scheme use) should not trigger further action, as the problem originates from different source than radio configuration and NW has no mean to mitigate the problem. Likewise, the UE declaring and using high rank of radio capabilities should not initiate reporting of an issue if it does not cause any problems to the UE operations (i.e. no overheat is observed)

The UE’s  indicator content:
· Information send by the UE needs to provide explicit indication that due to UE’s experienced exceptional generation of a heat, the UE expects reduction of the used high data rate, CA or MIMO rank
· Since the maximum data rates achievable by a UE are easily determined by the UE Category defined in TS36.306, the UE can indicate:	

·  either one bit indicator (“reduceUECategory”/”useFallbackUECategory”)
·  that would indicate in a straightforward manner the UE is capable of higher data rates but due to faced thermal issues, inform NW that its Category should be reduced for upcoming operations, or
· “reducedUECategory”/ “fallbackUECategory” value that is one of the UE category the UE supports (according to fallback “UE Categories” defined in TS36.306 Table 4.1A-6)
· that would indicate a UE suggestion which lower UE category is seen by the UE as likely to mitigate the problem or a number of how many fallback steps in terms of downgrading UE categories can be undertaken.
Proposal 1: UE Assistance Information is extended to convey a specific indicator:
· one bit indicator to indicate the overheat due to high radio configuration detection, or
· [bookmark: _Hlk490215320]suggestion on the fallbackCategory to indicate the detected overheat due to high radio configuration may be mitigated if the eNB will downgrade the UE configuration according to its fallback category
Proposal 2: eNB supports the reconfiguration due to overheating based on the regular RRC Connection Reconfiguration procedure.



Figure 1: Method to mitigate UE’s overheat by reduced RRC configuration for fallback UE Category
3	Conclusion
In this contribution we provide the following observation and proposals:
Observation 1: The flexibility given to a potential trigger of UE assistance information for a configuration change was eliminated in RAN2#97bis.
Observation 2: A generic UE indication on user preference deviates from the original problem (i.e. exceptional overheating due to high rank of configured radio capabilities)

Proposal 1: UE Assistance Information is extended to convey a specific indicator to indicate the overheat due to high radio configuration detection.
Proposal 2: eNB supports the reconfiguration due to overheating based on the regular RRC Connection Reconfiguration procedure.
Corresponding TS 36.300 CR is provided in [7]. Running TS36.331 CR [8] should be adjusted once a solution is agreed.
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