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1 Introduction

In RAN2#99, to address UE’s overheating problem, the following agreements are achieved:. 
Agreements

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.

An offline discusson is requested by Mr.Chairman to find a solution on the content of the request signaling.
· =>
Offline discussion to conclude what is included in the request (Huawei, Offline discussion #15)

This document is the summary of the outputs of the offline discussion.
2 Technical discussions
After rounds of offline F2F discussions and email discussions, companies began to concentrate on two technical quesionts. Companies’ views and the technical analysis on the two questions are listed in the table below:
	Company
	Together with the temporary UE category, the temporary band combination capability should also be indicated by the overheating UE. (Yes or No, and the reasons)
	A lower performance indication can be signaled by the overheating UE. (Yes or No, and the reason)

	Samsung
	No.

In our understanding, all information is optional. UE can send the temporary UE category only.

On the other hand, we are not sure if a fine tuning is really useful.

It seems difficult even for UE by itself to identify how much temporature will be mitigated by such fine tuning. 

There may be sufficient with a coarse tuning (e.g. an indication or temporary UE category only), and even beneficial in signalling overhead perspective.
	Yes.
UE may want to send a simple indication without additional information.

	Huawei/HiSilicon
	 Yes.
 
From our observations, the heating from base band chip and the RFIC are the main causations if the UE is overheated. Only decreasing UE’s category, in consequence decreasing UE’s data transmission rate can help to relief UE’s overheating problem to some extent. But if the RF configurations are not changed, i.e. if the network still configure high order CA and high order MIMO, the overheating problem will not be addressed. 
So we still believe indicating a temporary UE’s temporary BC capability to eNB is needed, by which the eNB can get the exact information for RF parameters’ reconfigurations. 
And, considering the signaling overhead, we don’t need a fine tuning of UE’s category and BC capability. UE can select the category and the BC capability from what this UE has reported by its capability reporting.


	Yes.

For this simple indication, the eNB cannot get enough information for reconfiguration, the only thing the eNB can do if the eNB want to help to solve UE’s overheating problem is to configure a minimum baseband configuration and RF configuration to this UE. In this sense, this ‘lower performance indication’ is more like a ‘minimum configuration request’ to the eNB. In this sense, this simple indication can give some favors to a ‘lazy’ UE if this UE don’t want to or unable to select a temporary capability to eNB for reconfiguration. Considering this, we think this simple indication is useful. 

	Ericsson
	No. 

Our motivations (same as presented in R2-1709536) are:

-         The obvious reason is to limit the radio resource used for the signaling.

-         For the overheat use case (agreed to be a rare, exceptional event), it is hard to justify too fine granularity and allow for too much flexibility in the assistance information. We expect that a network that receives an overheat indication from UE will reduce the UE configuration quite dramatically, including e.g.  a reduction of number of serving cells and MIMO layers etc.

-         Limited information helps to ensure that the feature is not miss-used, e.g. to “fine-tune” the UE configuration for some optimization purpose, or to compensate for weaknesses in UE implementation.  

-         Less flexibility means less implementation complexity in UE and eNB.

Proposal for 36.331 field description:

reducedUE-Category

Indicates that UE prefers a reduced configuration corresponding to the reduced UE category, to address overheating problems.

In this context, it may also be worth noting that the ue-capability signalled in UE-EUTRA-capabilities is still valid. In R2-1709536 we proposed the following stage 2 text to address this:

-    UE shall not be dependent on certain network response when indicating UE overheat information, e.g. if no network response is received it is the responsible of the UE to solve the overheating problem.
	No. We see no reason why a UE impl would not be capable to set a reducedUE-Category when overheated (potentially the lowest). 



	Xiaomi
	No strong preference. But we should try to make the signaling overhead as low as possible.
	No. An empty indication could be somehow useless and cause some confusion for both the UE and the eNB. During the online discussion, we all believe UE has a better understanding of its overheating issue and could make a reasonable recommendation to the eNB in order to solve the overheating problem sooner. If UE couldn’t even make a reasonable recommendation, I think this overheating issue should be purely left to UE implementation. Besides, I think this overheating issue is somehow like the IDC issue we specified in R11. The UE having IDC problem needs to send a InDeviceCoexIndication message with some assistance information even if all the IEs in this message are optional. And the empty InDeviceCoexIndication message could only be used in some special case, e.g. to indicate the IDC problem is solved. I think we could follow the same logic in IDC to make it simple and reasonable.

	vivo
	We support to report temporary UE category. For other information, we  have no strong preference. If the network can have the UE capability, there is no need for this BC indication.
	No strong preference. If we have temporary UE category, this indication is useless. But we can also give UE more flexibility for reporting.

	Intel
	Yes, but if the temporary band combination capability is not acceptable due to the size, we propose to include the reduced number of carriers.

We see that reducing number of carriers will be directly helpful to reduce heating issue.
	No. 

We don’t see any need to introduce. The reduced UE category would be simple and doesn’t require signaling overhead.

	MediaTek Inc.
	Yes. Without clear indication of reduced UE capability, it is not clear how eNB can provide a proper configuration.
	No, as discussed many time, 1 bit information is not useful. Network does not have sufficient information to provide proper reconfiguration.

	LG
	Yes.

Assuming that UE select only UE category to address overheating. But it is not sure that only UE category is the main cause. The main cause can be many BC or modulation. So We think that the way to report together with temporary UE category and temporary band combination capability is useful to solve overheating.
	Yes.
The lower performance indication may seem to contain not enough information, but on the other side, it is a solution that opens up all possibilities by the discretion of the eNB.

The choice for solving overheating can be ‘minimum configuration request’ or conservative configuration request.

Since all possibilities are open, I believe that lower performance Indication is also useful.

	Nokia, Nokia Shanghai Bell
	No:

Signaling overhead due to duplicated signaling compared with UE Capability. Based on the reduced UE category indication, the eNB gets clear and complete suggestion for reconfiguration

Huge impact to UEAssistanceInformation, and further standard maintenance need

Risk to obtain ambiguous information
	No

We se the risk in misuse the indicator and getting misbehaving UEs (thet would indicate the bit due to general overheat not related to demanding radio configuration)

	OPPO
	Yes. We agree with HW that only decreasing UE category may not solve all the issues, therefore, we think a temporary UE BC is needed, and based on this, the eNB could understand which configure is OK for the UE.
	No. Agree with other companies who are not in favour of this indication.

	
	
	

	
	
	

	
	
	

	
	
	


Observation 1: For temporary band combination indication, 5 companies yes, 3 companies no, 2 companies no strong preference. 
Observation 2: For lower performance indication, 3 companies yes, 7 companies no. 
3 Conclusion
Based on the technical discussion, a compromising proposal as the output of the offline discussion is:
Proposal 1: the content of the request signaling is an indicator of UE category and corresponding band combination capability.
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