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1 Introduction

In RAN#81 meeting, the overheating issue was mentioned and discussed based on contribution [1] and final conclusion was drawn as follows [2]:

RAN2 is requested to define within Rel-15 a mechanism to address UE Overheating for NR SA, with ENDC the mechanism to be used as a baseline.
In this contribution, we discussed this issue, and provide our considerations for temporary UE capability for some special cases, especially overheating. 
2 Discussion

In R14 LTE TEI discussion, overheating issue was raised and discussed [3][4] and finally we had following agreements and corresponding CRs were approved [5][6].
Agreements in RAN2#98 meeting
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.
Agreements in RAN2#99 meeting

1: 
Explicit indication of UE’s overheating status is not supported. This indication is implicitly carried by UE’s overheating report signalling.

2: 
Some reference to the overheating issue will be including in the CRs adding this feature.

3: 
UEAssistanceInformation is used to carry the request from the UE

4: 
UE’s request is triggered by internal overheating caused by for example, the advanced CA, the higher order MIMO, the higher order modulation scheme being concurrently configured. This trigger will be described in the spec (FFS whether it is in stage 2 or stage 3 and detailed wording).

5:
The prohibit timer in RRC is used to avoid UE’s frequent requests.

6:
RRCConnectionReconfiguration is used to indicate that the network can support the feature. If the network does not indicate support of the feature, the UE shall not send any request.
7:
A ‘reject’ message from the network (in response to the request) is not supported.
Agreements in RAN2#99 meeting
1:
The UE provides a reduced UE category in the request
And in NR study item phase, initial discussion was happened, and companies agreed to investigate a general solution to consider all cases for temporary UE capability restriction, including overheating, hardware sharing and interference between NR and other radio transceivers [7], and following study conclusions were captured in the TR. 
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 (e.g. similar band and band combination requests in LTE). The change of UE capabilities is just to, temporarily (e.g. under network control), limit the availability of some capabilities, e.g. due to hardware sharing, interference or overheating. The temporary capability restrict should be transparent to the NextGen Core. Namely, only static capability is stored in the NextGen Core. The UE signals the temporary capability restriction request to the gNB.
Based on the previous discussion on the issue, we consider that adopting EN-DC based solution as the baseline i.e. LTE solution, with considering further extension to other cases, e.g. hardware sharing or interference issues.
Proposal 1: It’s proposed to take EN-DC solution i.e. LTE solution as the baseline for solving overheating issue in NR with considering further extension to address other cases, e.g. hardware sharing or interference issues.
In LTE, the overheating indication is introduced via UE assistance information. Besides overheating indication, power preference indication and UE bandwidth preference can also be transmitted via UE assistance information for different motivations, and detailed procedure is as follows.
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Figure 1. UE Assistance Information
In NR, we could borrow the UE assistance information from LTE to support UE indication to network. However, no matter whether the UE assistance information is sent for overheating or interference or hardware sharing purpose, UE could provide different configuration preferences for MIMO transmission, CCs used for carrier aggregation/dual connectivity, modulation schemes, frequency range and TDM pattern, etc. to the network, together with different cause values. Based on the cause values and UE preference, network could provide corresponding configurations to the UE to solve the problem, including overheating issue.
Proposal 2: UE Assistance Information is used to carry the UE request as in LTE.
Proposal 3: To alleviate the UE’s overheating problem, one cause value could be defined and transmitted by UE Assistance Information.

Proposal 4: In addition to the cause value, the UE preferred configurations could be provided by UE Assistance Information.
In LTE handover procedure, the UE Assistance Information provided by the UE will be transferred as part of UE context from the source eNB to the target eNB, in this case, the target eNB could know the UE preference very well, and provide appropriate configurations correspondingly. In NR, we consider similar way could be used to exchange the UE Assistance Information between the source gNB and the target gNB. And since the issues could happen in both LTE and NR cases, we further consider maybe it’s also appropriate to provide the UE Assistance Information between eNB and gNB during inter-RAT handover.

Proposal 5: It’s proposed to support UE Assistance Information exchanging between gNBs during NR handover;

Proposal 6: It’s proposed to support UE Assistance Information exchanging between eNB and gNB during inter-RAT handover.

3 Conclusions:

In this contribution, we discussed the issue regarding temporary UE capability caused by some issues, e.g. overheating, and our proposal is as follows:
Proposal 1: It’s proposed to take EN-DC solution i.e. LTE solution as the baseline for solving overheating issue in NR with considering further extension to address other cases, e.g. hardware sharing or interference issues.
Proposal 2: UE Assistance Information is used to carry the UE request as in LTE.
Proposal 3: To alleviate the UE’s overheating problem, one cause value could be defined and transmitted by UE Assistance Information.

Proposal 4: In addition to the cause value, the UE preferred configurations could be provided by UE Assistance Information.
Proposal 5: It’s proposed to support UE Assistance Information exchanging between gNBs during NR handover;

Proposal 6: It’s proposed to support UE Assistance Information exchanging between eNB and gNB during inter-RAT handover.
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