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1 Introduction
UE RF requirements for UL-MIMO have been discussed in RAN4 ad hoc meeting #2010-04 held in Xian[1]. The following way forward on unwanted emissions were agreed [2]:
· The maximum output power is defined per UE.
· For multiple antenna ports mode, the maximum output power is 23dBm +2/[-3]dB per UE. For single antenna port mode, the maximum output power is 23dBm +2/[-2]dB per UE.

Text proposal for the TR 36.807 v0.2.0 [3] is proposed in RAN4 #57 meeting [4]

 REF _Ref277799262 \r \h 
[5]

 REF _Ref277741709 \r \h 
[6]. This document summary the proposals in document [4]

 REF _Ref277799262 \r \h 
[5]

 REF _Ref277741709 \r \h 
[6] and give the text proposal for LTE Rel-10 UE TR36.807[3].

2 Discussion
· Proposal in document [4]
· Power tolerance for SAPM should be set to +2/-2 dB, irrespective UE TX architecture.
· Proposals in document [5]
· Define the total maximum power requirement of a UL MIMO UE as the sum of power measured over each antenna port.
· An UL-MIMO UE should meet Rel-8/Rel-9 TX requirements in single antenna port mode, the maximum output power per UE is 23dBm +2/-2 dB.

· For multiple antenna ports mode, the maximum output power per UE is 23dBm +2/-3 dB.
· The aforementioned requirement applies to all bands.
· Proposals in document [6]
· The maximum output power per UE is 23dBm +2/-2 dB for single antenna port mode.
· For Transmission Mode 2 with DCI Format 4 configured, that is, multiple antenna ports mode, the maximum output power for any transmission bandwidth within the carrier aggregation channel bandwidth is 23dBm +2/[-3]dB. The lower tolerance limit is not applicable for single-layer transmission with codebook index 4 or 5 configured.
· The aforementioned requirement applies to bands above 1GHz. 
The common views from these documents are the following:
· The maximum output power per UE is 23dBm +2/-2 dB for single antenna port mode.
· The maximum output power per UE is 23dBm +2/[-3] dB.
Bands for the MOP requirement
Proposal 1: For multiple antenna ports mode, MOP requirements apply to the operating band for UL-MIMO in Rel-10 timeframe.
Single-layer transmission with codebook index 4 or 5 configured
In RAN1 specification (36.213), single antenna port mode is defined as transmission mode 1 or transmission mode 2 with DCI format 0 configured. While the multiple antenna port mode is defined as transmission mode 2 with DCI formant 4 configured. The codebooks for multiple antenna ports mode with two antenna ports are shown in table 1. Although when the single-layer transmission with codebook index 4 or 5 is configured, only one transmit antenna is used, it is still a multiple antenna port mode. 
Table 1: Codebook for transmission on antenna ports 
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Brackets for lower limit in the multiple antenna ports mode

Most companies give the desire that the maximum output power for multiple antenna ports mode is 23dBm +2/-3dB [5]

 REF _Ref277741709 \r \h 
[6]

 REF _Ref277802894 \r \h 
[7]

 REF _Ref277802895 \r \h 
[8]. The desire to keep the brackets as few as possible also stated. 

Proposal 2: For multiple antenna ports mode, the maximum output power is 23dBm +2/-3dB per UE.
3 Conclusion 

This document summary the proposals in document [4]

 REF _Ref277799262 \r \h 
[5]

 REF _Ref277741709 \r \h 
[6] and give the further analysis on the different views. We give following proposals:

Proposal 1: For multiple antenna ports mode, MOP requirements apply to the operating band for UL-MIMO in Rel-10 timeframe.

Proposal 2: For multiple antenna ports mode, the maximum output power is 23dBm +2/-3dB per UE.
Corresponding text proposal for Annex B of TR 36.807 v0.2.0 [3] is proposed.
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<TP for Annex B >
6.2
Transmit power

6.2.1
Void

6.2.2
 UE Maximum Output Power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth. 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)

	1
	
	
	
	
	23
	±2
	
	

	2
	
	
	
	
	23
	±22
	
	

	3
	
	
	
	
	23
	±22
	
	

	4
	
	
	
	
	23
	±2
	
	

	5
	
	
	
	
	23
	±2
	
	

	6
	
	
	
	
	23
	±2
	
	

	7
	
	
	
	
	23
	±22
	
	

	8
	
	
	
	
	23
	±22
	
	

	9
	
	
	
	
	23
	±2
	
	

	10
	
	
	
	
	23
	±2
	
	

	11
	
	
	
	
	23
	±2
	
	

	12
	
	
	
	
	23
	±22
	
	

	13
	
	
	
	
	23
	±2
	
	

	14
	
	
	
	
	23
	±2
	
	

	
	
	
	
	
	
	
	
	

	17
	
	
	
	
	23
	±2
	
	

	18
	
	
	
	
	23
	±2
	
	

	19
	
	
	
	
	23
	±2
	
	

	20
	
	
	
	
	23
	±2[2]
	
	

	21
	
	
	
	
	23
	±2
	
	

	…
	
	
	
	
	
	
	
	

	33
	
	
	
	
	23
	±2
	
	

	34
	
	
	
	
	23
	±2
	
	

	35
	
	
	
	
	23
	±2
	
	

	36
	
	
	
	
	23
	±2
	
	

	37
	
	
	
	
	23
	±2
	
	

	38
	
	
	
	
	23
	±2
	
	

	39
	
	
	
	
	23
	±2
	
	

	40
	
	
	
	
	23
	±2
	
	

	
	
	
	
	
	
	
	
	

	Note 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS
Note 2:      For 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 
Note 3:      For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.
Note 4:
PPowerClass is the maximum UE power specified without taking into account the tolerance


6.2.2A
 CA UE Maximum Output Power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the carrier aggregation channel bandwidth. The period of measurement shall be at least one sub frame (1ms).

Table 6.2.2A-1: CA 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)

	CA_1C
	
	
	
	
	23
	+2/[-2]
	
	

	CA_40C
	
	
	
	
	23
	+2/[-2]
	
	

	Note 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS
Note 2:      For 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 

Note 3:
PPowerClass is the maximum UE power specified without taking into account the tolerance

Note 4: 
For intra-band contiguous carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).



6.2.2C
 UE Maximum Output Power for UL-MIMO
For UE with multiple antenna connectors, the maximum output power is the sum of the maximum output power measured at each of the antenna ports. The period of measurement shall be at least one sub frame (1ms).
The following requirements apply for UE(s) equipped with two antenna connectors supporting transmission on up to two antenna ports over one component carrier.
For UE configured for single-antenna transmission, that is, for UE with transmission mode 1 or transmission mode 2 and DCI Format 0 enabled, requirements in Table 6.2.2.-1 apply. 

For UE configured for dual-antenna transmission, that is, for UE with transmission mode 2 and DCI Format 4 enabled, the requirements in Table 6.2.2C-1 apply. The lower tolerance limit is not applicable for single-layer transmission with codebook index 4 or 5 configured.
Table 6.2.2-1 C: UE Power Class for Uplink MIMO
	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	1
	
	
	
	
	23
	+2/-3
	
	

	3
	
	
	
	
	23
	+2/-32
	
	

	7
	
	
	
	
	23
	+2/-32
	
	

	40
	
	
	
	
	23
	+2/-3
	
	

	Note 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS

Note 2:    For 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 

Note 3:    For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.
Note 4:
PPowerClass is the maximum UE power specified without taking into account the tolerance


6.2.3
UE Maximum Output power for modulation / channel bandwidth 
For UE Power Class 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 3

	Modulation
	Channel bandwidth / Transmission bandwidth configuration (RB)
	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


For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5 apply.
<End of TP >
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