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1 Introduction
[bookmark: _GoBack]At RAN#68 the B41 HPUE Study Item was agreed, with a primary objective of evaluating the transmission and reception impact and values for single carrier UL operation for Band 41 E-UTRA UE Power Class 2 (+26 dBm).  This document provides a recommendation for the transmit power requirements for the B41 HPUE.  A text proposal is proposed for Section 6.2 (Transmit Power) for TR 36.886 for discussion and approval. 


2 Text Proposal
The following text is proposed for the TR. 

[bookmark: _Toc382471341][bookmark: _Toc382471338][bookmark: _Toc401926271]----- Start of TP -----
<< Unchanged sections omitted >>
[bookmark: _Toc346003842][bookmark: _Toc449106329][bookmark: _Toc426544243]6.2	Transmit power
[bookmark: _Toc346003843][bookmark: _Toc449106330]6.2.1	Void
[bookmark: _Toc346003844][bookmark: _Toc449106331]6.2.2	UE maximum output power
In this subclause we propose the maximum output power, power class and tolerance should be defined in line with the study item objectives as defined in RP-151104. This would be to add an additional higher Power class (Power Class 2) for B41 to the UE Power class table with a nominal power of +26 dBm.  It is proposed the tolerance be specified as ±2 dB, aligned with the tolerance in the existing Power Class 3. 
The following B41 UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth for non CA configuration and UL-MIMO unless otherwise stated. The period of measurement shall be at least one sub frame (1ms)
Table 6.2.2-1: UE Power Class
	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	41
	
	
	26
	±22
	23
	±22
	
	

	NOTE 2:	2 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 




[bookmark: _Toc346003845][bookmark: _Toc449106332]6.2.2A	UE maximum output power for CA 
The UE Power Classes in this section define the maximum output power for any transmission bandwidth within the aggregated channel bandwidth for CA configurations.  The maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms).
As stated in the Study Item objectives, and agreed by RAN4 with R4-162976, requirements for B41 related CA configurations should be identified through separate WIs after single carrier B41 PC2 work is complete.  
Action: No change required to Maximum Output Power for CA requirements.

6.2.2B	UE maximum output power for UL-MIMO 
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table B-1. For UE supporting UL-MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms).
It is proposed that the UE Power class for UL-MIMO be defined with the same power level for UEs with a single transmit antenna, and with the same tolerance as the existing Power Class 3 for UL-MIMO.

Table 6.2.2B-1: UE Power Class for UL-MIMO in closed loop spatial multiplexing scheme
	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	41
	
	
	26
	+2/-32
	23
	+2/-32
	
	

	NOTE 2:	2 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 





6.2.3	UE maximum output power for modulation / channel bandwidth 
In this subclause, we propose for Power Class 2 the maximum output power for modulation / channel bandwidth should follow the same methodology as the existing power class for B41, noting this requirement is band agnostic in TS 36.101. 
In this case we add Power Class 2 to the list of applicable Power Classes. The side conditions would be the same. 
For UE Power Class 1, 2, and 3, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2-1 due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3-1.
Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 1, 2, and 3
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2



6.2.3A	UE maximum output power for modulation / channel bandwidth for CA
As stated in the Study Item objectives, and agreed by RAN4 with R4-162976, requirements for B41 related CA configurations should be identified through separate WIs after single carrier B41 PC2 work is complete.  
Action: No change required to Maximum Output Power for modulation / channel bandwidth for CA requirements.

6.2.3B	UE maximum output power for modulation / channel bandwidth for UL-MIMO
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2B-1 is specified in Table 6.2.3-1. The requirements shall be met with UL-MIMO configurations defined in Table 6.2.2B-2. For UE supporting UL-MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector.
Action: No change required to the Maximum Output Power for Modulation / Channel Bandwidth for UL-MIMO requirements.

6.2.3D	UE maximum output power for modulation / channel bandwidth for ProSe
It is proposed to add Power Class 2 to the list of applicable power classes, with the same requirements as currently exist for Power Class 1 and 3.
For UE Power Class 1, 2, and 3, this subclause specifies the allowed Maximum Power Reduction (MPR) power for ProSe physical channels and signals due to higher order modulation and transmit bandwidth configuration (resource blocks). 
The allowed MPR for the maximum output power for ProSe physical channels PSDCH, PSCCH, PSSCH, and PSBCH shall be as specified in subclause 6.2.3 for  PUSCH for the corresponding modulation and transmission bandwidth.
The allowed MPR for the maximum output power for ProSe physical signal PSSS shall be as be as specified in subclause 6.2.3 for PUSCH QPSK modulation for the corresponding transmission bandwidth.
The allowed MPR for the maximum output power for ProSe physical signal SSSS is specified in Table 6.2.3D-1.
Table 6.2.3D-1: Maximum Power Reduction (MPR) for SSSS for Power Class 1, 2, and 3
	Channel bandwidth
	MPR for SSSS (dB)

	1.4 MHz
	

	3.0 MHz
	

	5.0 MHz
	≤ [4]

	10 MHz
	≤ [4]

	15 MHz
	≤ [4]

	20 MHz
	≤ [4]



[bookmark: _Toc449106333]6.2.4	UE maximum output power with additional requirements 
6.2.4A	UE maximum output power with additional requirements for CA
Additional ACLR, spectrum emission and spurious emission requirements for carrier aggregation can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the CA Power Class as specified in Table 6.2.2A-1. 
As stated in the Study Item objectives, and agreed by RAN4 with R4-162976, requirements for B41 related CA configurations should be identified through separate WIs after single carrier B41 PC2 work is complete.  
Action: No change required to Maximum Output Power with additional requirements for CA requirements.

6.2.4B	UE maximum output power with additional requirements for UL-MIMO
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the A-MPR values specified in subclause 6.2.4 shall apply to the maximum output power specified in Table 6.2.2B-1. The requirements shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UE supporting UL-MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. Unless stated otherwise, an A-MPR of 0 dB shall be used.
Action: No change required to Maximum Output Power with additional requirements for UL-MIMO requirements.

6.2.4D	UE maximum output power with additional requirements for ProSe
The allowed A-MPR for the maximum output power for ProSe physical channels PSDCH, PSCCH, PSSCH, and PSBCH shall be as specified in subclause 6.2.4 for  PUSCH for the corresponding modulation and transmission bandwidth.
The allowed A-MPR for the maximum output power for ProSe physical signal PSSS and SSSS shall be as be as specified in subclause 6.2.4 for PUSCH QPSK modulation for the corresponding transmission bandwidth.
Action: No change required to Maximum Output Power with additional requirements for ProSe requirements.

[bookmark: _Toc346003847][bookmark: _Toc449106334]6.2.5	Configured transmitted power
The UE is allowed to set its configured maximum output power PCMAX,c for serving cell c. The configured maximum output power PCMAX,c is set within the bounds specified in this section.
Action: No change required to Configured transmitted power requirements.

6.2.5A	Configured transmitted power for CA
As stated in the Study Item objectives, and agreed by RAN4 with R4-162976, requirements for B41 related CA configurations should be identified through separate WIs after single carrier B41 PC2 work is complete.  
Action: No change required to Configured transmitted power for CA requirements.

6.2.5B	Configured transmitted power for UL-MIMO
For UE supporting UL-MIMO, the transmitted power is configured per each UE.
The definitions of configured maximum output power PCMAX,c, the lower bound PCMAX_L,c, and the higher bound PCMAX_H,c specified in subclause  shall apply to UE supporting UL-MIMO, where 
-	PPowerClass and TC,c are specified in subclause 6.2.2B;
-	MPR,c is specified in subclause 6.2.3B;
-	A-MPR,c is specified in subclause 6.2.4B.
Action: No change required to Configured transmitted power for UL-MIMO requirements.

6.2.5C	Configured transmitted power for Dual Connectivity
For the same reasons as for CA configurations, requirements for Dual Connectivity configurations should be identified through separate WIs after single carrier B41 PC2 work is complete.  
Action: No change required to Configured transmitted power for Dual Connectivity requirements.


6.2.5D	Configured transmitted power for ProSe
The configured maximum output power PCMAX,c and power boundary requirement specified in subclause 6.2.5 shall apply to UE supporting ProSe, where
-	MPRc is specified in subclause 6.2.3D;
-	A-MPRc is specified in subclause 6.2.4D;
-	TProSe = 0.1 dB.
Action: No change required to Configured transmitted power for ProSe requirements.

	<< Unchanged sections omitted >>
----- End of TP -----
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