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1 Introduction
In last RAN4 meeting, a way forward on PCMAX,C was agreed [5]. The detailed agreements as below
· 6 bits is the working assumption. 

· Upper bound of PCMAX,C is +33 dBm to take CPE and possible higher power class into consideration. 

· Lower bound of PCMAX,C is -30 dBm based on the consideration that the same value is also used for PEMAX which determines the lower limit of PCMAX,C.

· 1dB granularity is taken based on the all related requirements, e.g. both PEMAX and PHR, used 1dB resolution.
· The Pcmax,c report mapping will be defined in TS 36.133 based on the above mentioned values for the upper bound (+33 dBm), lower bound (-30 dBm) and granularity (1 dB).
RAN4 has also agreed to introduce a new power class for CPE. This paper discusses the potential impact of introducing new power class and other aspects as a whole. 
2 Discussion
2.1 New Power Class
The power class of EUTRA UE is not part of the UE capability information signaled on Uu/S1 [1]

 REF _Ref264575776 \r \h 
[2]. According to [3], “….Only parameters for which there is the possibility for UEs to signal different values are considered as UE radio access capability parameters. Therefore, mandatory capabilities that are the same for all UEs are not listed here….”. The reason for not signalling such information was because there is only one UE power class in Rel-8/9 [4]. In other words, eNB knows the power class of a UE since there is only one default class, or we can say it is implicitly signaled. 

For CPE, RAN4 has determined a new power class, the maximum output power will be +27 dBm. Based on the agreed design for PCMAX,C [5], it seems RAN4 expects to have more power class in the future. Introducing new power class makes the implicit signaling no longer valid. Therefore, RAN2 should discuss how to let eNB knows the actual power class.
There are several alternatives:
A) Indication of the power class in UE capability information 

Currently, out of 4 Power Classes, only Power Class 3 is defined, others are left blank in Table 6.2.2-1 [4]. We expect one blank power class will be used by CPE. To signal UE power class, a new IE with enumerated types up to 4 values could be used to indicate the power class of a UE. The suggested CR is included in Appendix.
B) Indication of the UE or CPE in UE capability information
Currently, there are only two power classes are defined, i.e. +27 dBm for CPE and +23 dBm for normal UE. The UE capability could use a bit to indicate which UE power class is applicable. The suggested CR is included in Appendix.
C) Use MAC CE to signal the UE power class
The UE power class can be signaled along with existing MAC CE, e.g. PHR and ePHR, or as an independent new MAC CE. Details are FFS.

D) No explicit signaling

Similar to Rel-8/9, no explicit signaling for the UE power class. eNB figures out the actual power class of a UE through other implicit measure, e.g. PHR, PCMAX,C, or other mechanisms. Details are FFS.
In general, for UE power class, we believe explicit RRC signaling is the most reliable alternatives. Furthermore, UE power class is part of the UE capability information. Therefore, we propose to adopt alternative A) or B).
Proposal 1:
Use explicit RRC signaling, i.e. UE-EUTRA-Capability, to signaling the UE power class and accept one of the proposed CRs as a baseline. 
Proposal 2:
Include the topic in UE capability discussion.
2.2 Power Headroom table

From table of power headroom report mapping (Table 9.1.8.4-1 [6]), the existing range of signaling is -23 dB to 40 dB, value 63 is used to indicate PH ≥ 40 dB. This table is designed for Power Class 3, according to [4], the range of output power is -40 dBm to +23 dBm.
For the potential power classes in the future, the range of output power is assumed to be -40 dBm to +33 dBm. There is a 10 dBm increase on the maximum output power and we wonder if there is a need to define a new PH table. If there is a need for extra PH table, we also need to consider the usage of the new PH table. 
There is some gain to define a new PH table for new power class, e.g. eNB could know more details when PH ≥ 40 dB in the existing table. However, the new PH table requires certain standard work, i.e. the range/granularity of the new PH tabl, design of the new RRC/MAC signaling, and the UE capability discussion. At this moment, we think the benefit does not justify the gain. Therefore, we propose to use the existing PH table for CPE in Rel-10. Of course, case can be re-opened in future release if problem is observed.
Proposal 3:
No new PH table for CPE in Rel-10, unless RAN4 suggests otherwise.

3 Conclusion
This paper has discussed the impact of introducing new power class for LTE. Following proposals were made to progress and finalize the discussion.
On the UE power class signaling:
Proposal 1:
Use explicit RRC signaling, i.e. UE-EUTRA-Capability, to signaling the UE power class and accept one of the proposed CRs as a baseline. 

Proposal 2:
Include the topic in UE capability discussion.
On the power headroom table:
Proposal 3:
No new PH table for CPE in Rel-10, unless RAN4 suggests otherwise.

If any above proposal was agreed, it is proposed to inform RAN4 our decisions.
Proposal 4:
LS RAN4 to confirm the understanding.
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5 Appendix: Proposed CRs
Alternative A), CR to 36.331 6.3.6
UE-EUTRA-Capability-v920-IEs ::=

SEQUENCE {


phyLayerParameters-v920



PhyLayerParameters-v920,


interRAT-ParametersGERAN-v920


IRAT-ParametersGERAN-v920,


interRAT-ParametersUTRA-v920


IRAT-ParametersUTRA-v920


OPTIONAL,


interRAT-ParametersCDMA2000-v920

IRAT-ParametersCDMA2000-1XRTT-v920
OPTIONAL,


deviceType-r9






ENUMERATED {noBenFromBatConsumpOpt}
OPTIONAL,


csg-ProximityIndicationParameters-r9
CSG-ProximityIndicationParameters-r9,


neighCellSI-AcquisitionParameters-r9
NeighCellSI-AcquisitionParameters-r9,


son-Parameters-r9





SON-Parameters-r9,


nonCriticalExtension




UE-EUTRA-Capability-v940-IEs

OPTIONAL

}

UE-EUTRA-Capability-v940-IEs ::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



UE-EUTRA-Capability-v10xy-IEs

OPTIONAL

}

UE-EUTRA-Capability-v10xy-IEs ::=
SEQUENCE {


ue-Category-v10xy




INTEGER (6..8)






OPTIONAL,


rf-Parameters-v10xy




RF-Parameters-v10xy





OPTIONAL,

ue-powerclass-v10xy




ENUMERATED {











UE-powerclass1, UE-powerclass2, 












UE-powerclass3, UE-powerclass4}

OPTIONAL,

nonCriticalExtension



SEQUENCE {}







OPTIONAL

}

Alternative B), CR to 36.331 6.3.6

UE-EUTRA-Capability-v920-IEs ::=

SEQUENCE {


phyLayerParameters-v920



PhyLayerParameters-v920,


interRAT-ParametersGERAN-v920


IRAT-ParametersGERAN-v920,


interRAT-ParametersUTRA-v920


IRAT-ParametersUTRA-v920


OPTIONAL,


interRAT-ParametersCDMA2000-v920

IRAT-ParametersCDMA2000-1XRTT-v920
OPTIONAL,


deviceType-r9






ENUMERATED {noBenFromBatConsumpOpt}
OPTIONAL,


csg-ProximityIndicationParameters-r9
CSG-ProximityIndicationParameters-r9,


neighCellSI-AcquisitionParameters-r9
NeighCellSI-AcquisitionParameters-r9,


son-Parameters-r9





SON-Parameters-r9,


nonCriticalExtension




UE-EUTRA-Capability-v940-IEs

OPTIONAL

}

UE-EUTRA-Capability-v940-IEs ::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



UE-EUTRA-Capability-v10xy-IEs

OPTIONAL

}

UE-EUTRA-Capability-v10xy-IEs ::=
SEQUENCE {


ue-Category-v10xy




INTEGER (6..8)






OPTIONAL,


rf-Parameters-v10xy




RF-Parameters-v10xy





OPTIONAL,

cpe-indication-v10xy



BOOLEAN 








OPTIONAL,

nonCriticalExtension



SEQUENCE {}







OPTIONAL

}
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