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1 Introduction
In RAN#81 meeting, RAN plenary reached the following agreements [1]:

	· RAN2 is requested to define, within Rel-15, a mechanism to address UE Overheating in NR SA scenario
· The mechanism agreed for ENDC should be used as a baseline
· RAN2 is asked to complete the necessary work in Q4 2018



In this paper, we will discuss how to support the overheating issue in NR SA scenario. 
2 Discussion
In LTE specification, the UE reports the overheatingInd indicating whether the UE supports overheating assistance information in the UE-EUTRA-Capability. The eNB can configure the UE to report the overheating assistance information in the otherConfig in the RRC Connection Reconfiguration message. When triggering, the UE sends the UE Assistance Information message including the overheatingAssistance. 
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Figure 1: overheating mechanism in LTE

The above mechanism was agreed to be also applied to EN-DC scenario in [2]. 
In the NR SA specification [3], due to the delayBudgget, the UE Assistance Information procedure has been supported, and the network configures the delayBudgget report in the otherConfig. Therefore, we suggest that for SA scenario the overheating is supported in the way as in LTE.
Proposal 1: Similar to LTE, the gNB configures the UE to report the overheating assistance information in the otherConfig in the RRC Reconfiguration message.
Proposal 2: Similar to LTE, the UE reports the overheating assistance information in the UE Assistance Information message.
One issue is which parameters can be indicated for the reconfiguration. In LTE the UE is allowed to indicate a reduced category and a desired maximum number of CCs, as below:
OverheatingAssistance-r14 ::=
SEQUENCE {



reducedUE-Category


SEQUENCE {




reducedUE-CategoryDL



INTEGER (0..19),




reducedUE-CategoryUL



INTEGER (0..21)



}

OPTIONAL,



reducedMaxCCs



SEQUENCE {




reducedCCsDL





INTEGER (0..31),




reducedCCsUL





INTEGER (0..31)



}

OPTIONAL

}

For NR SA case, the allowed LTE parameters do not apply exactly since there is no signalled UE category in NR. The request for a reduced number of carriers could be considered as a minimum baseline, and there could be value in signalling additional parameters e.g. MIMO rank. In NR, one carrier configured to UE can up to 100MHz in FR1 and 400MHz in FR2. Besides the above, the configured BWP width can significantly impact the overheating. Therefore, the UE should be allowed to request reconfiguration to work on a narrower BWP.
Proposal 3: As a baseline, the UE’s request for reconfiguration should be able to include the following:

· Reduced number of CCs

· Reduced MIMO rank

· Reduced BWP width
The overheating report is related to UE implementation. One capability is needed to indicate whether the UE supports overheating assistance information
Proposal 4: Introduce an UE capability to indicate whether the UE supports overheating assistance information.

When the network enables the overheating report, the frequent report may happen. For prevent frequent report which causes significant signalling overhead, prohibit timer can be introduced.

Proposal 5: Introduce prohibit timer to prohibit frequent report of the overheating assistance information. 
3 Conclusion

In this paper we discuss the UE overheating support in NR SA scenario and propose:
Proposal 1: Similar to LTE, the gNB configures the UE to report the overheating assistance information in the otherConfig in the RRC Reconfiguration message.
Proposal 2: Similar to LTE, the UE reports the overheating assistance information in the UE Assistance Information message.
Proposal 3: As a baseline, the UE’s request for reconfiguration should be able to include the following:

· Reduced number of CCs

· Reduced MIMO rank

· Reduced BWP width
Proposal 4: Introduce an UE capability to indicate whether the UE supports overheating assistance information.

Proposal 5: Introduce prohibit timer to prohibit frequent report of the overheating assistance information. 
The corresponding CRs are provided in [4][5].
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