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1.
Introduction
In the RAN2#98, RAN2 discussed about “Overheating problem” and made following agreements. 
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.

And the following e-mail discussion was initiated to progress the solution to address the UE overheating problem, building on the agreements from the meeting.
In this contribution, we discuss how to avoid frequent signalling for the solution of overheating.
2.
Discussion 
In the e-mail discussion, [98#43][LTE/TEI14] Overheating problem (Huawei), the majority of companies agreed UEAssistanceInformation can be used to report temporary capability.
However, it was not yet discussed in detail how often the message would be allowed to be transmitted while having overheating problem. If there is no restriction to UE to report the same temporary capability repeatedly while having the problem, it is not helpful to solve the problem, but it makes the overheating problem become worse because the power consumption increases due to transmitting the message repeatedly. Therefore, we think that a method is needed to avoid frequent signalling to report temporary capability. The need for the method was discussed in the e-mail discussion, and almost companies mentions a prohibit timer as the method.

Proposal 1. Introduce the prohibit timer to avoid frequent signalling to report temporary capability.
If the prohibit timer is introduced, should all of UEAssistanceInformation messages related to the temporary capability be prevented to be transmitted while the timer is running?
Firstly, as we can see above, we think it is redundant for the UE to report the same temporary capability repeatedly. Thus, when the prohibit timer is running, it make sense not to be allowed to transmit UEAssistanceInformation message to report same temporary capability compared to the previous reported temporary capability.
Proposal 2. If the prohibit timer related to temporary capability reporting is running, it should not be allowed to transmit UEAssistanceInformation message to report the same temporary capability compared to the previous reported temporary capability.
However, we should think whether to allow temporary capability reporting when the temporary capability is changed compared to a previous reported temporary capability due to the aggravated or alleviated overheating problem, while the prohibit timer is running. 
Because, the UE may experience an extreme overheating problem if the UE is not allowed to report a lower temporary capability while the prohibit timer is running even though the temperature of UE increases exponentially. Additionally, even though the temperature of UE is low enough to be configured with a high UE capability, if the UE is not allowed to report a higher temporary capability when the prohibit timer is running, the UE may be configured with a lower UE capability as if the UE has the overheating problem. Therefore, it should be allowed UEAssistanceInformation message to report the changed temporary capability compared to the previous reported temporary capability.
Proposal 3. It should be allowed to transmit UEAssistanceInformation message to report the changed temporary capability compared to the previous reported temporary capability.
However, it is necessary to discuss whether UEAssistanceInformation message is allowed to transmit as long as the temporary capability is changed or as the case may be. We think there are four options to allow the temporary capability reporting even if the prohibit timer is running.

· Option 1. The UE is allowed to report only the lower temporary capability compared with a previous reported temporary capability due to aggravated overheating, even if the prohibit timer is running.
· Option 2. The UE is allowed to report only the higher temporary capability compared with a previous reported temporary capability due to alleviated overheating, even if the prohibit timer is running.
· Option 3. The UE is allowed to report the temporary capability as long as the temporary capability is changed regardless of higher or lower direction, even if the prohibit timer is running.
· Option 4. The prohibit timers were separated according to the direction and were controlled by proper value.
Based on above options, RAN2 should consider how to report the temporary capability even if the prohibit timer is running.

Proposal 4. To discuss in what cases a message is allowed to transmit UEAssistanceInformation message related to the temporary capability.
3.
Conclusion
In this document, we discussed the need for the prohibit timer and the behaviour of the UE while the prohibit timer is running, and made the following proposals, 
Proposal 1. Introduce the prohibit timer to avoid frequent signalling to report temporary capability.
Proposal 2. If the prohibit timer related to temporary capability reporting is running, it should not be allowed to transmit UEAssistanceInformation message to report the same temporary capability compared to the previous reported temporary capability.
Proposal 3. It should be allowed to transmit UEAssistanceInformation message to report the changed temporary capability compared to the previous reported temporary capability.
Proposal 4. To discuss in what cases a message is allowed to transmit UEAssistanceInformation message related to the temporary capability.
4. 
Reference
[1] TR 36.331 V14.1.0, “Radio Resource Control (RRC)”
1
3

