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1 Introduction

In RAN2#99, the email discussion of [98#43][LTE/TEI14] UE overheating problem is reported [1]. RAN2 achieved the following agreements on UE overheating problem according to the email discussion and online discussions.
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.

The detailed solutions to report temporary UE capability were discussed in [2]

 REF _Ref491790768 \r \h 
[3]

 REF _Ref491790769 \r \h 
[4]. An offline discussion was requested by Mr. Chairman to conclude the content of the signaling request. The report of this offline discussion was presented in [5]. Further agreement was achieved by the offline discussions and the online discussions. 

Agreements

1
The UE provides a reduced UE category in the request

An email discussion was requested in RAN2#99 to further discuss the additional information and progress CRs for next meeting.
· [99#xx][LTE/TEI14] Overheating (Huawei)


Discuss the additional information provided in the request and progress CRs for next meeting.


Intended outcome: Report and CRs submitted to next meeting.


Deadline:  Thursday 2017-09-21 

This document is the summary of this email discussion.
2 Discussion on the additional information 
Question 1: From the reduced UE category, whether or not the eNB can derive UE preferred parameters to reconfigure e.g. reduced number of activated component carriers, reduced MIMO layer capability, reduced modulation order?
	Company
	Answer 
(Yes or No)
	Comments
(if yes, how; if no, why)

	Huawei, HiSilicon
	No.
	UE’s Category and UE’s BandCombination capability are two different capability parameters. One is for UE’s base band processing capability, another one is for UE’s RF configuration. If the eNB only have UE’s temporary Category, the eNB indeed know the UE’s preference on the base band processing capability, but the eNB can not get UE’s preference on RF configurations, for example the number of the activated component carriers.

	OPPO
	No
	In current specification, the UE corresponding to one category can have not only different modulation scheme and MIMO layers, but also different band combinations. Therefore, as mentioned by Huawei, at least the UE’s preference on band combinations should be clear to the network.

	Samsung
	No
	We answered NO, but we still assume that the reduced UE category can be provided alone.

The reduced UE category does not intend to derive the exact number of CC, reduced MIMO layer capa. and reduced modulation order.
If UE wants to provide the exact values on these configurations, UE will send the information explicitly. We notice that RAN2 already agreed to have such signalling as optional.
The reduced UE category is used to suggest an upper bound of the configuration for overheating mitigation. Within the bound, eNB will freely reconfigure in implementation.
Too detailed signalling would be an over-reaction for the overheat problem mitigation. Now we are not clear why such micro control is required. Furthermore, a detailed signalling does absolutely not guarantee a temperature decrease in the exact numerical value.

	LG
	No
	The eNB cannot derive a exact MIMO layer capability, modulation scheme from the reduced UE category, but we think it is helpful to derive a range of configuration for the preferred parameter.

For example, if a UE configured with Cat.14 reports Cat.9 for overheating mitigation, eNB can know that the UE prefers under 4 layer for MIMO layer and under 64QAM for the modulation scheme.

However, a information for band combination can not be derived from reduced UE category.

	IPCom
	No
	We answer NO, but that doesn’t mean that we see a stringent need to signal a UE’s detailed BandCombination preference to the eNB (in addition to the reduced UE Category).

Informing the eNB about a UE’s detailed BandCombination preference has both benefits (cf. Huawei comment) and drawbacks (cf. Samung comment). So we are neutral on this particular point.

Introducing the reduced UE category is more important for us.

	Nokia, Nokia Shanghai Bell
	Yes
	The reduced UE category provides the eNB with sufficient information and certain flexibility. The eNB can deduce which (different) components of UE configuration should be changed to mitigate the problem.

	Ericsson
	Yes
	Our view is that a reduced UE category is sufficient information provided by UE for this feature.

- 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, 

- Ensures a rubust feature used at rare exeptional event. 

	Intel
	No
	The reducted UE category would provide the preferred data rate that the UE can handle during overheating situation, but the reduced UE category is not sufficient because it cannot provide preference on other capabilities specifically. 

	Sony
	No
	The eNB can NOT derive UE preferred parameters based on the Overheat assistance information.
Wheter this is needed or add extra complexity is another question.

	MediaTek
	Yes
	Beyond the baseline power for control channel montinoring, the additional power consumption is protional to data rate. So, bit rate is the most important

	
	
	

	
	
	

	
	
	

	
	
	


Observation 1: 7 companies think that eNB can’t derive UE’s perfered temporary RF paramters from the reduced UE category. 3 companies think that the reduced UE category is already sufficient for eNB’s reconfiguration to address UE’s overheating problem.
Question 2: If the answer of question 1 is no, which solution for additional inormation listed below is preferred?
Solution1: One indicator from UE provides both reduced UE category and the corresponding band combination capabilities.
Solution2: Besides the reduced UE category, the UE provides a request for the preferred maximum number of CCs.
	Company
	Answer (solution1 or solution2)
	Reason of the selection

	Huawei, HiSilicon
	Solution 1.

We believe both of these two solutions can work. We prefer solution 1 because of it is very lower signaling overhead, it brings very little speficication impact and it guarantees eNB’s consistent behavior to UE’s capability reporting. 
	1. UE’s capability reporting for a higher release is extended by its capability reporting of a lower release

For example, a release 14 UE should report its capability according to the following trace specified in 36.331:

UE-EUTRA-Capability

UE-EUTRA-Capability-v920-IEs

UE-EUTRA-Capability-v940-IEs

UE-EUTRA-Capability-v1020-IEs

UE-EUTRA-Capability-v1060-IEs

UE-EUTRA-Capability-v1090-IEs

UE-EUTRA-Capability-v1130-IEs

UE-EUTRA-Capability-v1170-IEs

UE-EUTRA-Capability-v1180-IEs

UE-EUTRA-Capability-v11a0-IEs

UE-EUTRA-Capability-v1250-IEs

UE-EUTRA-Capability-v1260-IEs

UE-EUTRA-Capability-v1270-IEs

UE-EUTRA-Capability-v1280-IEs

UE-EUTRA-Capability-v1310-IEs

UE-EUTRA-Capability-v1320-IEs

UE-EUTRA-Capability-v1330-IEs

UE-EUTRA-Capability-v1340-IEs

UE-EUTRA-Capability-v1350-IEs

UE-EUTRA-Capability-v1360-IEs

UE-EUTRA-Capability-v1430-IEs

2. A UE of one release should report its UE-Category, for this release and the lower releases. This UE may also need to report UE-CategoryDL and UE- CategoryUL separately, 
3. In UE’s capability reporting, there will be a bandcombination capability linked to the UE-Category this UE reported. At least one band combination shall meet the requirement from the UE-Category.

4. UE’s category (UE-Category, UE-CategoryDL, UE-CategoryUL) and UE’s band combination capability has already grouped together in UE’s capability reporting. 
According to the analysis and the observations, we the indication of UE’s temporary category SHOULD also be used to indicate UE’s temporary band combination capabilities preference. By this way, the eNB can get the UE’s preferred baseband configuration information and UE’s preferred RF configuration information.
A very simple signalling can be used is the release indication. For example, if a Rel.14 UE indicate ‘Release 10’ to eNB, it means that UE’s preferred temporary category and the preferred band combination capability is what this UE already reported in its capability reporting for rel.10.


	OPPO
	Solution 2
	The band combination is also a preference from UE perspective, like UE preferred category, therefore, we think solution 2 could provide quite clear message to the network regarding which band combination is preferred from UE perspective for further configuration.

	Samsung
	Everything possible
	We assume all signalling are optional. 
UE can send the reduced UE category alone, and also others.

	LG
	Solution 2
	As mentioned above, eNB cannot derive the information for band combination from reduced UE category reported by the UE.
Therefore, the UE should provide the information that is helpful in the aspect of RF configuration, we think that preferred maximum number of CC is sufficient for the information.

	IPCom
	Solution 1
	If RAN2 decides to let the UE inform the eNB about the UE’s detailed BandCombination preference (in addition to the reduced UE Category), then solution 1 would makes more sense in our view. After all, both pieces of information belong together semantically (from UE point of view) in its effort to mitigate an overheating problem.

However, we don’t have a very strong view on this.

	Nokia, Nokia Shanhai Bell
	If any, solution 2
	Indication of band combinations or fallback release implies redundant signalling and unnecessary complexity. In any case,i f the UE indicates various assistance information, the information should be set consistently. I.e. the agreed assistance information is : “The UE provides a reduced UE category in the request”. Therefore, any additional indicator content should correspond to the reduced (fallback) UE category capabilties.

	Ericsson
	(Solution 2)
	As explained in Q1, we consider a reduced UE category is sufficient. For the sake of progress, we could accept additional information provided by UE covered by solution 2 (preferred maximum number of CCs).

	Intel
	Solutin 2
	Considering specification change and the advantage, we see that the reduced number of carriers is most useful information.  

	Sony
	Solution 2
	Agree with LG, Intel and Ericsson that preferred maximum number of CC is sufficient.

	MediaTek
	Solution 2
	Solutions with the ability to indicate reduced UE capability are acceptable to us.

	
	
	

	
	
	

	
	
	

	
	
	


Observation 2: If an extra information is needed besides the reduced UE category, most of the companies prefer to use solution 2 to request the preferred maximum number of CCs.
3 Conclusion
By this email discussion, two questions are raised and discussed. The first question is if the eNB can derive UE preferred RF parameters from the reduced UE category. The second question is what extra information should be requested from UE to eNB if the extra information is indeed needed.
We have the following observations from the answers of these questions:

Observation 1: 7 companies think that eNB can’t derive UE’s perfered temporary RF paramters from the reduced UE category. 3 companies think that the reduced UE category is already sufficient for eNB’s reconfiguration to address UE’s overheating problem.
Observation 2: If an extra information is needed besides the reduced UE category, most of the companies prefer to use solution 2 to request the preferred maximum number of CCs.
For the sake of the progress to finalize the discussion, together with the already agreed reduced UE category, may the rapporteur suggests the following proposal to address UE’s overheating problem:
Proposal 1: The UE provides a reduced UE category and the preferred maximum number of CCs in the request.
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