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1. Introduction
At RAN4#51, CR R4-092019 [1] was submitted for approval regarding the number of RBs used for UL transmission in the receiver sensitivity tests in the 700MHz. A comment received was that other bands (i.e. other than Bands 12, 13, 14 and 17) should also be considered.  This contribution extends the same calculations to those other bands in order to study the maximum allocated BW in the sensitivity tests. 
2. Discussion

In the REFSENS tests, the general setup is to allocate all RBs on the DL and allocate all RBs when possible but allocate fewer UL RBs in certain bands that have moderate duplex separation. In these bands, the duplexer attenuation is not sufficient to suppress the Tx PA spectral re-growth to levels comparable to the wideband noise floor (LNA thermal + PA wide band floor). 

Assume a band where a restricted UL BW is necessary, e.g. the UL allocation for REFSENS is 
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 is the UL Transmission BW configuration. If we assume that the DL allocation was also of the same BW as the UL and ignored the existence of RxDiv, then we would have a very similar set up as we have in WCDMA. 
In WCDMA, the general rule for avoiding Rx desense is to ensure 
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Equivalently, for the LTE case, we could have
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However, the equation above ignores the fact than in LTE, the separation between the actual Rx and Tx allocated BW can be less than the duplex separation, since it is possible to give allocation close to the ‘inner edges’ of the DL and UL channels.  Considering the worst case allocation, Eq(2) should be replaced with Eq(3) below:
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We will use Eq(3) in the rest of this contribution even though by doing this, we ignore two factors listed below:

1. The limitation expressed by Eq(3) ignores the sensitivity gain achievable by receive diversity. Such gains are presented when only one Rx chain is closely coupled to the Tx chain, while the other is coupled with a considerable loss (e.g. 10dB).  This particular effect assumes certain RF architecture though and we don’t see this to be the only possible architecture; therefore, we propose not to include RxDiv gains in determining the maximum UL BW in the REFSENS test. 
2. The limitation expressed by Eq(3) assumed that both the DL and UL allocations are 
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 BW, even though the real DL allocation is the same as the DL Transmission BW configuration 
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, which is assumed to be the same as the UL Transmission BW configuration
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 (symmetric DL/UL BW). Since we assumed that the DL allocation is at the channel edge closest to the UL, the average PSD of the noise floor over 
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 would be smaller than what it is in the closest 
[image: image10.wmf]UL

REFSENS

RB

N

,

 assumed here.  The difference is bounded by 
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. Even though this difference is not insignificant, we will ignore it in a first order approximation to make the calculations simpler. 

2.1.   Maximum UL BW calculation for REFSENS
In this subsection, we will give a list of results for the calculations of maximum UL BW.  The following two values were calculated:

1. 
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2. 
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The calculations were carried out as
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2.1.1.     1.4M Hz BW
The results are shown in Table 1 below.  
	Band
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	Change Required

	1
	190
	N/A
	N/A
	N/A
	N/A
	No

	2
	80
	56
	6
	64
	6
	No

	3
	95
	67
	6
	76
	6
	No

	4
	400
	284
	6
	325
	6
	No

	5
	45
	32
	6
	35
	6
	No

	6
	45
	N/A
	N/A
	N/A
	N/A
	No

	7
	120
	N/A
	N/A
	N/A
	N/A
	No

	8
	45
	32
	6
	35
	6
	No

	9
	95
	N/A
	N/A
	N/A
	N/A
	No

	10
	400
	N/A
	N/A
	N/A
	N/A
	No

	11
	48
	N/A
	N/A
	N/A
	N/A
	No

	12
	30
	21
	6
	23
	6
	No

	13
	-31
	22
	6
	24
	6
	No

	14
	-30
	N/A
	N/A
	N/A
	N/A
	No

	17
	30
	21
	6
	23
	6
	No


Table 1  UL BW Limit for REFSENS for 1.4MHz LTE
2.1.2.     3 MHz BW

The results are shown in Table 2 below. 

	Band
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	Change Required

	1
	190
	N/A
	N/A
	N/A
	N/A
	No

	2
	80
	56
	15
	63
	15
	No

	3
	95
	67
	15
	75
	15
	No

	4
	400
	284
	15
	324
	15
	No

	5
	45
	32
	15
	34
	15
	No

	6
	45
	N/A
	N/A
	N/A
	N/A
	No

	7
	120
	N/A
	N/A
	N/A
	N/A
	No

	8
	45
	32
	15
	34
	15
	No

	9
	95
	N/A
	N/A
	N/A
	N/A
	No

	10
	400
	N/A
	N/A
	N/A
	N/A
	No

	11
	48
	N/A
	N/A
	N/A
	N/A
	No

	12
	30
	21
	15
	22
	15
	No

	13
	-31
	22
	15
	23
	15
	No

	14
	-30
	N/A
	N/A
	N/A
	N/A
	No

	17
	30
	21
	15
	22
	15
	No


Table 2  UL BW Limit for REFSENS for 3MHz LTE

2.1.3.     5 MHz BW

The results are shown in Table 3 below. 

	Band
	
[image: image28.wmf]separation

Duplex

f

_

D

 (MHz)
	
[image: image29.wmf]A

Limit

RB

N

_

 (RBs)
	Current 
[image: image30.wmf]UL

REFSENS

RB

N

,

 (RBs)
	
[image: image31.wmf]B

Limit

RB

N

_

 (RBs)
	New 
[image: image32.wmf]UL

REFSENS

RB

N

,

 (RBs)
	Change Required

	1
	190
	135
	25
	151
	25
	No

	2
	80
	56
	25
	61
	25
	No

	3
	95
	67
	25
	73
	25
	No

	4
	400
	284
	25
	323
	25
	No

	5
	45
	32
	25
	33
	25
	No

	6
	45
	32
	25
	33
	25
	No

	7
	120
	85
	25
	94
	25
	No

	8
	45
	32
	25
	33
	25
	No

	9
	95
	67
	25
	73
	25
	No

	10
	400
	284
	25
	325
	25
	No

	11
	48
	34
	25
	35
	25
	No

	12
	30
	21
	20
	20
	20
	No

	13
	-31
	22
	20
	21
	20
	No

	14
	-30
	N/A
	N/A
	N/A
	N/A
	No

	17
	30
	21
	20
	20
	20
	No


Table 3  UL BW Limit for REFSENS for 5MHz LTE
2.1.4.     10 MHz BW

The results are shown in Table 4 below. 

	Band
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	Change Required

	1
	190
	135
	50
	147
	50
	No

	2
	80
	56
	50
	58
	50
	No

	3
	95
	67
	50
	70
	50
	No

	4
	400
	284
	50
	319
	50
	No

	5
	45
	32
	25
	29
	25
	No

	6
	45
	32
	25
	29
	25
	No

	7
	120
	85
	50
	90
	50
	No

	8
	45
	32
	25
	29
	25
	No

	9
	95
	67
	50
	70
	50
	No

	10
	400
	284
	50
	319
	50
	No

	11
	48
	34
	25
	31
	25
	No

	12
	30
	21
	20
	17
	15
	Yes

	13
	-31
	22
	20
	17
	15
	Yes

	14
	-30
	N/A
	N/A
	N/A
	N/A
	No

	17
	30
	21
	20
	17
	15
	Yes


Table 4  UL BW Limit for REFSENS for 10MHz LTE
2.1.5.     15 MHz BW

The results are shown in Table 5 below. 

	Band
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	Change Required

	1
	190
	135
	75
	144
	75
	No

	2
	80
	56
	50
	54
	50
	No

	3
	95
	67
	50
	66
	50
	No

	4
	400
	284
	75
	315
	75
	No

	5
	45
	N/A
	N/A
	N/A
	N/A
	No

	6
	45
	N/A
	N/A
	N/A
	N/A
	No

	7
	120
	85
	75
	87
	75
	No

	8
	45
	N/A
	N/A
	N/A
	N/A
	No

	9
	95
	67
	50
	66
	50
	No

	10
	400
	284
	75
	315
	75
	No

	11
	48
	34
	25
	28
	25
	No

	12
	30
	N/A
	N/A
	N/A
	N/A
	No

	13
	-31
	N/A
	N/A
	N/A
	N/A
	No

	14
	-30
	N/A
	N/A
	N/A
	N/A
	No

	17
	30
	N/A
	N/A
	N/A
	N/A
	No


Table 5  UL BW Limit for REFSENS for 15MHz LTE
2.1.6.     20 MHz BW

The results are shown in Table 6 below. 

	Band
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	Change Required

	1
	190
	135
	100
	140
	100
	No

	2
	80
	56
	50
	50
	50
	No

	3
	95
	67
	50
	62
	50
	No

	4
	400
	284
	100
	312
	100
	No

	5
	45
	N/A
	N/A
	N/A
	N/A
	No

	6
	45
	N/A
	N/A
	N/A
	N/A
	No

	7
	120
	85
	75
	83
	75
	No

	8
	45
	N/A
	N/A
	N/A
	N/A
	No

	9
	95
	67
	50
	62
	50
	No

	10
	400
	284
	100
	312
	100
	No

	11
	48
	34
	25
	24
	20
	Yes

	12
	30
	N/A
	N/A
	N/A
	N/A
	No

	13
	-31
	N/A
	N/A
	N/A
	N/A
	No

	14
	-30
	N/A
	N/A
	N/A
	N/A
	No

	17
	30
	N/A
	N/A
	N/A
	N/A
	No


Table 6  UL BW Limit for REFSENS for 20MHz LTE
2.2.   Proposed Changes
In summary, the proposed changes are shown in Table 7 below based on Table 7.3.1-2 in [8]. 

Note that the BW difference for Band 11 was borderline (25RBs(24RBs), so this change might be skipped. 

	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 
	251
	251
	201
	FDD

	12
	6
	15
	201
	151
	
	
	FDD

	13
	6
	15
	201
	151
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	...
	
	
	
	
	
	
	

	17
	6
	15
	201
	151
	
	
	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 
	-
	-
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	
	50 
	75 
	100 
	TDD

	Note 1:       Maximum number of UL  resources blocks allocated is less than the total resources blocks supported by the channel bandwidth 


3. Conclusion
In this document, we calculated the proposed reduction of the UL BW for sensitivity testing for all bands. The following Band/LTE BW configurations appear to require changes. 
1. Band 11:  20MHz
2. Band 12: 10MHz

3. Band 13: 10MHz

4. Band 17: 10MHz

We provide the corresponding CR in [9].
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