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1. [bookmark: _Ref273610094]Introduction
a) Discuss whether the proposed signalling is beneficial and if so decide on the impact to RAN2 specs and potential release of any change. 
b) Information to be provided to RAN4 by LS from next meeting. Could draft LS depending on progress of email.
c) Intended outcome: Report and potential LS to next meeting.
2. Email Discussion

	Company
	Comments/Proposals

	Sprint
	The need for this HO optimization is to better be able to handle HO for UEs with different power classes. While Power Headroom reporting can perform some of this, it is less efficient than if the network knew the actual power class of the UE and system design were to take into account separate HO boundaries when in connected mode. This not only affect the HPUE (Power Class 2, +26dBm) which is currently proposed for Band 41. It could improve the high power UE for public safety that has been developed for Band 14. 
It may be worthwhile to consider the new information element to also take into account which bad the specific power class is operating on. For example with HPUE only the Band 41 portion of the UE will be HP, all the other band will continue to be in power class 3 (23dBm) 


	Nokia
	Based on the RAN4 progress in context of the LTE_B41_HPUE SI (TR36.886), we understand the interest in 3GPP to define a new value for UE power class seems to be confirmed by a compelling  studies on the feasibility to increase  UL TX power in Band 41 from 23dBm +/-2dB (Power Class 3) to 26dBm +/-2dB (Power Class 2). 
Since the SI falls mainly into RAN4 scope, no time allocation to RAN2 is scheduled, we assume all the feasibility studies and analysis being RAN4 part can be respected, and RAN2 is not the group to carry out detailed analysis. 
Therefore, within the nailed down scope of this email discussion (to address benefits and feasibility of differentiation of UE power classes for HO optimization purpose), we would like to note HO triggers settings already now, obviously,  provide mean to handle UEs differently, and there are clear benefits to control measurements event thresholds in dedicated signalling based on several input parameters. Since HPUE will operate with higher power differently, it will benefit from possible extension of a coverage, if configurations of HO triggers are based on the knowledge of a power level of the particular (HP)UE. 
The overall concept fits the existing measurements reporting and HO principles, and the only missing additional input parameter is the indication the UE is high power class capable.

Rel-13 signalling introduces already differentiation in UE Capabilities between power class: 20dBm and 23 dBm (i.e. powerClass-20dBm-r13 UE capability indicator), therefore extension of RRC signalling to support further multi-power class UEs differentiation, would be a natural  addition required for complete definition of a UE power class 2.
Therefore, when it comes to the feasibility and effort required to introduce the suggested change (i.e. new UE capability IE for Power Class 2), purely from RAN2 perspective, we see:
· it is feasible and beneficial, 
· affects TS 36.306 and TS 36.331
· can be easily and quickly implemented (in a single RAN2 meeting) if the change is limited to the UE Capability IE introduction only.
Procedurally, we understand the timeline remains to be clarified. 


	Ericsson
	Thanks, Nokia, for the extensive analysis. 
We agree that corresponding CRs with the new UE power class per supported EUTRA band can be easily introduced in UE EUTRA capability signalling.

	3GPP PM (Joern Krause) 
	1. Correct, that a SI cannot have normative impact i.e. CRs to TSs are not possible. 
	680057
	FS_LTE_B41_HPUE
	-
	SI
	Study on High Power LTE UE for Band 41
	REL-14
	R4
	-
	June 15
	Dec.16
	40
	 
	open
	RP-160092
	RP-160091
	SI
	Sprint
	LTE


     So it is clear that you cannot use "FS_LTE_B41_HPUE" on a 36.306 or 36.331 CR.

2. The band 14 HP UE was introduced in REL-11:
	550112
	LTE_B14_PSBB_HPUE-Core
	C
	WI
	Core Part: Public Safety Broadband High Power UE for Band 14 for Region 2
	REL-11
	R4
	 
	March 12
	Dec.12
	100
	 
	closed
	RP-120362
	RP-121581
	BB
	Motorola Solutions
	LTE

	590006
	LTE_B14_PSBB_HPUE-UEConTest
	T
	WI
	UE Conformance Test Aspects – Public Safety Broadband High Power UE for Band 14 for Region 2
	REL-11
	R5
	 
	March 13
	Sep.13
	100
	 
	closed
	RP-130169
	RP-130949
	BB
	Motorola Solutions
	LTE



3. CRs with TEI13 (not TEI-13 please) or TEI14 are in theory possible.
     However, please note:
     - REL-13 is frozen i.e. a CR has to be an essential correction of broken functionality or solving
        a misunderstanding with system impact.
        What seems to be described is rather a cat.B nice to have CR.
        Acc. to the rules cat.B CRs to frozen REL are not allowed (although we have unfortunately seen already cases like this if whole RAN is fine with it ...).
        The only reason to have this change in REL-13 would be to address LTE_B14_PSBB_HPUE-Core UEs (if I understood correctly)
        and then the WI code LTE_B14_PSBB_HPUE-Core, TEI13 should be used.
       For B41 UEs the CR has no impact as they do not yet exist in REL-13.

     - REL-14 TEI14 CR: If we approve a REL-14 CR to 36.306 and 36.331 in June, then this means cat.A REL-14 CRs must be provided for all RAN2 meetings after
        June 16. So this may considerably increase the number of RAN2 CRs. Therefore it should be checked how urgent it is (you may still bring this CR at
       RAN in Sep. or Dec. reducing the effort).
       As WI code it would make sense to use LTE_B14_PSBB_HPUE-Core, TEI13 .
     - It is definitely not a correction but an addition of a functionality so cat.B would be the right choice for the CR.


	Qualcomm
	We also agree that eNB knowledge on UE’s power class is beneficial for configuring measurement events with absolute threshold in particular (as opposed to comparison). We support a response LS to RAN4 indicating what Nokia outlined.


	Intel
	After review of the RAN4 paper I also share the opinion that indicating the UE power class information in the UE capability information might be beneficial for handover optimization purposes. And in contrary to the RAN4 paper I tend to agree with Gosia’s comment that it might be sufficient to further extend the SupportedBandEUTRA IE by the additional UE power class information (in contrary to BandParametersUL IE within BandCombinationParameters structure as addressed in the RAN4 paper). However, what is not fully clear to me and what needs to be clarified is the scope of the signalling extension: 
· Should the extension of the SupportedBandEUTRA IE be limited to the potential new power class 2 of +26dBm? 
· Or should the extension of the SupportedBandEUTRA IE be more generic to also other power classes, e.g. class 1 of +31dBm which has been introduced for band 14? I understood that for the special case of band 14 a UE can support two 2 power classes: class 1 (+31dBm) for public safety and class 3 (+23dBm) for non-public safety case.


	Motorola Solutions
	We also support the indication of UE power class information in order to better facilitate handovers. As for the comment brought up by Hyung-Nam of Intel, we would like the proposed extension of SupportedBandEUTRA IE to be generic for other power classes, including class 1 as well.

	NTT DoCoMo
	If the UE capability of power class is introduced per frequency band, I'm also of opinion that it should be generic, e.g., to indicate supported power class, 1 or 2, etc., instead of indicating the specific Tx power like 20dBm. 

The signalling would be ready and applicable for HPUE as well, if the eMTC CR were implemented as such... 

BTW, I would also assume that for this high power class, A-MPR (NS value) is different from the existing lower power class. In that sense, the eNB can guess the supported power class from the supported NS value reported in the UE capability?


	Huawei/
HiSilicon
	We support to introduce the capability on UE power class information. Seems there are three options:
Option 1: introduce per band capability;
Option 2: introduce per UE capability, and refer to RAN4 spec 36.101; In RAN4 spec 36.101, there will be descriptions on which power class information can be used for particular band;
Option 3: as mentioned by DoCoMo, we may not change our spec. RAN4 can change AMPR for new power class, so the eNB can know whether the UE supports new power class or not. But this need to be confirmed by RAN4.
[bookmark: _GoBack]We would prefer option 2 in order to reduce the size of capability.
 

	
Sprint
	Just an FYI and I meant to send this yesterday after I read the DoCoMo comments. For NS values RAN4 is not asking us for any special capability that is not already addressed by their specification. It is my understanding that RAN4 is updating their NS-04 table for the new power class and this will suffice their needs. The request on the LS from RAN4 is to only address how to let the network know the power class of the device. The reason for this would be HO improvements and not anything to do with NS values.

	NTT DoCoMo
	On Yi's [Huawei] comment, what does the per UE capability imply? Does the UE support high power class regardless of the frequency band? Or does the eNB still have to check the supported frequency bands for which high power class is supported by referring to the RAN4 spec? I guess you assume the latter case from your comment. But would it be a bit complicated? Per band capability would be straight forward for the eNB to comprehend the UE capability?

	Huawei
	Yes, my “per UE capability” is your interpretation 2. I has to admit that yes it looks complicated to the network, and may have forward compatibility problem. Therefore I would like to change my mind, i.e. let’s still introduce per band capability.


[bookmark: _Toc441264865][bookmark: _Toc441838540]
3. Email Discussion Conclusions
It would appear that this feature is something that is desirable and possible to accomplish. Suggest that a LS be prepared to respond to RAN4 after discussion during the meeting to determine the best way forward. Below are a summarized set of discussion points and areas of some agreement:
1. The addition of a new Information Element indicating an UE’s power class is feasible and beneficial, 
2. The RAN2 standard affected are TS 36.306 and TS 36.331, and
3. That the new IE can be easily and quickly implemented if the change is limited to the UE Capability IE introduction only and a Work Item is approved for this change. 
4. There is some support for the idea using a band generic approach, such as extending the SupportedBandEUTRA IE using a cat B CR for LTE_B14_PSBB_HPUE-Core TEI13 along with an understanding that for B41 this generic procedure would just become usable once the B41 HPUE WI is completed.
5. Presently RAN4 is considering Power Class 2 for only Band 41, Band 14 has Power Class 1 capability but other bands in each of a multi-band UE would presently be Power Class 3. Therefore it is probably most desirable for a UE to be able to signal its power class on a per band basis. 
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