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1. Introduction
The UE overheating problem has been discussed in RAN2 for several meetings and there were some agreements in the last RAN2 meeting as follows:

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

And there was also an email discussion after the meeting to discuss solutions for UE overheating problem with aim to select a solution at this meeting.
In this paper, we bring out some aspects we should consider for the overheating problem and propose a detailed procedure to solve the UE overheating problem.
2. Discussion
In [1], it is mentioned that the UE overheating problem may occur when UEs operate for moderately long periods in high throughput configurations, e.g. large number of carriers and/or high MIMO rank. So some solution is needed to solve this overheating problem caused by high throughput configurations. There are several aspects we should consider to make the solution works well.

2.1 The reason of the UE overheating problem

In fact, the UE overheating problem could be caused by many reasons as mention in the last meeting and also in the email discussion, e.g. different materials, different environment, GPU, etc. So one important thing we should do to solve this overheating problem is to make sure the overheating problem is caused by high throughput configurations. Otherwise, we don’t need a specification based solution as agreed in the last RAN2 meeting.
Proposal 1: UE should make sure the overheating problem is caused by high throughput configuration before reporting the overheating problem to the network.

2.2 The user preference

As we indicated in the email discussion, if the overheating problem is caused by high throughput configuration, then we should be careful since the users may need this high data rate or high performance to achieve certain QoS for certain services, e.g. online gaming. The user experience could be very bad if we suddenly lower the performance just because of overheating without noticing the user. For example, the user enduring the overheating problem will win $1000 if the user plays for 5 more minutes to win the online game. If the network arbitrarily degrade the configuration to lower the data rate or high performance, the QoS of the online game may not be maintained and the user may be disconnected from the online game which will further cause the user losing $1000. So we believe the user preference should have the first priority. We need to consider the user preference when we solve this overheating problem caused by high throughput configuration.

Proposal 2: The user preference should have the first priority when we try to solve this overheating problem caused by high throughput configuration.
2.3 Detailed procedure
After considering the above two aspects, we propose a detailed procedure to solve this overheating problem.
Step 1) The network configures an overheating threshold which indicates an overheating problem caused by high throughput configuration.
Step 2) The UE detects the overheating problem and confirms it is caused by high throughput configuration.
Step 3) UE reports the overheating problem to the network with assistance information if the user preference allows the overheating problem to be solved by lower performance.
Step 4) The network decides whether to solve this overheating problem by reconfiguring UE’s capabilities based on the assistance information.

Note: Some timers could be specified to prevent UE sending too many signalings if the network refues to reconfigure the UE or the overheating problem has not been solved yet.
Proposal 3: Consider the above procedures to solve the overheating problem.
3. Conclusion

In conclusion, we propose the followings to solve the overheating problem caused by high throughput configurations:
Proposal 1: UE should make sure the overheating problem is caused by high throughput configuration before reporting the overheating problem to the network.
Proposal 2: The user preference should have the first priority when we try to solve this overheating problem caused by high throughput configuration.
Proposal 3: Consider the following procedure to solve the overheating problem.
· Step 1) The network configures an overheating threshold which indicates an overheating problem caused by high throughput configuration.
· Step 2) The UE detects the overheating problem and confirms it is caused by high throughput configuration.
· Step 3) UE reports the overheating problem to the network with assistance information if the user preference allows the overheating problem to be solved by lower performance.
· Step 4) The network decides whether to solve this overheating problem by reconfiguring UE’s capabilities based on the assistance information.

· Note: Some timers could be specified to prevent UE sending too many signalings if the network refuses to reconfigure the UE or the overheating problem has not been solved yet.
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