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1 Introduction
This contribution is a follow-up to [1] in which we proposed correction to the reference sensitivity values for 5, 19 and 15 MHz bandwidths for bands 11, 18, 19 and 21. Here we propose an alternative route combining a correction to REFSENS with a reduced uplink allocation. The reference sensitivity value can then remain unchanged for the 5 and 10 MHz allocation. We propose to make the same changes for bands 11, 18, 19 and 21 since the difference in duplexer spacing is only 3 MHz. Refer to [1] for more background and methods of calculation. 
2 The proposed changes to REFSENS and uplink allocation
We consider a reduction of the uplink allocation from 25 to 20 PRB for the 10 and 15 MHz bandwidths. 
The unwanted emissions for the 10 MHz channel bandwidth with various allocations are shown in Figure 1 assuming a transmitter that just meets the minimum requirements for image and LO leakage (-25 dBc) and with CIM3 = 60 dBc at maximum output power (the latter is not important here): 15 PRB (blue), 20 PRB (green) and 25 PRB (red). The characteristics of Band 11/21 and Band 18/19 are similar for the range plotted. The corresponding results for the 15 MHz channel are shown in Figure 2. The ACLRRX values for these uplink allocations are listed in Table 1. 
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Figure 1: unwanted emissions for the 10 MHz bandwidth.
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Figure 2: unwanted emissions for a 15 MHz bandwidth.
Table 1: ACLRRX (dBc) for various UL allocations
	E-UTRA Band
	10 MHz
	15 MHz

	11,21
	90.4 (15 RB)

87.6 (20 RB)

83.9 (25 RB)
	76.6 (15 RB)1
79.6 (20 RB)

77.3 (25 RB)

	18,19
	88.4 (15 RB)

85.1 (20 RB)

82 (25 RB)
	74.6 (15 RB)1
77.5 (20 RB)

75.4 (25 RB)

	Note 1: MPR = 0 dB.


The reference sensitivity requirements should be applicable to any transceiver architecture with two antenna ports. We consider two architectures: two TX/RX branches and a configuration with an RX-only diversity port. For many bands and bandwidth configurations, the difference in performance between these is not large for the PA output power must be twice as high for the latter to produce the requisite output power at the antenna. We use the formulae for the dual-TX/RX architecture (see Section 2 of [1]) assuming two smaller 20 dBm PA(s), the results are similar for both architectures. 
The estimated reference sensitivity is shown in Table 2. We assume a TX-RX isolation at RX of 45 dB according to minimum performance over the temperature range, but compensate by using an optimistic insertion loss ANT-> LNA of 3 and 3.5 dB (higher in practice) for Band 18/19 and Band 11/21, respectively.

Table 2: Estimated REFSENS (dBm) for various UL allocations
	E-UTRA Band
	10 MHz
	15 MHz

	11,21
	-97 (20 RB)

-96.5 (25 RB)
	-94.5 (20 RB)

-94 (25 RB)

	18,19
	-97 (20 RB)

-96.5 (25 RB)
	-94 (20 RB)

-93.5 (25 RB)


3 Proposal
Based on the results herein, we propose to

1. correct the 15 MHz reference sensitivity by +1 dB 

2. reduce the uplink allocations from 25 to 20 PRB for the 10 and 15 MHz bandwidths
this in order to avoid excessive filter requirements and power consumption. The changes are summarised in the tables below.
Table 7.3.1-1: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	1
	-
	-
	-100
	 -97
	-95.2 
	-94 
	FDD

	2
	-102.7
	-99.7
	-98 
	-95
	-93.2
	-92
	FDD

	3
	-101.7
	-98.7
	-97 
	-94
	-92.2
	-91
	FDD

	4
	-104.7
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	5
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	6
	
	
	-100
	-97
	
	
	FDD

	7
	
	
	-98
	-95
	-93.2
	-92
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	9
	
	
	-99
	-96
	-94.2
	-93
	FDD

	10
	
	
	-100
	-97
	-95.2
	-94
	FDD

	11
	
	
	-100
	-97
	
	
	FDD

	12
	-101.7
	-98.7
	-97
	-94
	
	
	FDD

	13
	
	
	-97
	-94
	
	
	FDD

	14
	
	-99.2
	-97
	-94
	
	
	FDD

	…
	
	
	
	
	
	
	

	17
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	18
	
	
	-100
	 -97
	-94 
	
	FDD

	19
	
	
	-100
	 -97
	-94 
	
	FDD

	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	21
	
	
	-100
	 -97
	-94 
	
	FDD

	…
	
	
	
	
	
	
	

	33
	
	
	-100
	-97
	-95.2
	-94
	TDD

	34
	
	
	-100
	-97
	-95.2
	-94
	TDD

	35
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	36
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	37
	
	
	-100
	-97
	-95.2
	-94
	TDD

	38
	
	
	-100
	-97
	-95.2
	-94
	TDD

	39
	
	
	-100
	-97
	-95.2
	-94
	TDD

	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	41
	
	
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	Note 1:
The transmitter shall be set to PUMAX as defined in clause 6.2.5
Note 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

Note 3:
The signal power is specified per port

Note 4:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level of Band 3 + 0.5 dB is applicable for band 9 

Note 5:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.


Table 7.3.1-2: Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	-
	-
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	501
	501
	FDD

	3
	6 
	15 
	25 
	50 
	501
	501
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	251
	
	
	FDD

	6
	
	
	25 
	251
	
	
	FDD

	7
	
	
	25 
	50 
	751
	751
	FDD

	8
	6 
	15
	25 
	251
	-
	-
	FDD

	9
	
	
	25 
	50 
	501
	501
	FDD

	10
	
	
	25 
	50 
	75 
	100 
	FDD

	11
	
	
	25
	201
	
	
	FDD

	12
	6
	15
	201
	201
	
	
	FDD

	13
	
	
	201
	201
	
	
	FDD

	14
	
	15
	151
	151
	
	
	FDD

	...
	
	
	
	
	
	
	

	17
	
	
	201
	201
	
	
	FDD

	18
	
	
	25 
	201
	201
	
	FDD

	19
	
	
	25 
	201
	201
	
	FDD

	20
	
	
	25 
	201
	203 
	203
	FDD

	21
	
	
	25
	201
	201
	
	FDD

	…
	
	
	
	
	
	
	

	33
	
	
	25 
	50 
	75 
	100 
	TDD

	34
	
	
	25 
	50 
	75
	
	TDD

	35
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	36
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	37
	
	
	25 
	50 
	75 
	100 
	TDD

	38
	
	
	25 
	50 
	75
	100
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	25
	50 
	75 
	100 
	TDD

	41
	
	
	25
	50 
	75 
	100 
	TDD

	Note 
1.               The UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 
2.               For the UE which supports both Band 11 and Band 21 the uplink configuration for reference sensitivity is FFS.

3.
For Band 20; in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart _11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart _16
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