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1. Introduction
In the previous meetings, it has been discussed on how to define power imbalance (PI) requirement. In the RAN4#70bis meeting, it was agreed to define it as a performance requirement in Rel-11 WI [1]. Based on the WF, we proposed the requirements for both QPSK and 16QAM [2], however no consensus was reached. In this contribution, it is discussed on how to handle this requirement. 
2. Discussion
2.1 RF or Performance requirement
In performance requirement, it would be general to define requirement based on band agnostic manner. If the PI requirement is defined as band agnostic, the requirement will be applied to even operating bands which is not operated in intra-band NC CA in scenario#4 [3]. It may lead unnecessary UE design and test in some cases.

In [2], several solutions to address the above issue were proposed. However a new issue that it would be difficult to test the requirement based on the conventional way was raised as below [4].

even with a proper power level chosen with proper scenario configured for the test, it still would be really difficult to set the test point with reasonable testing margin needed from RAN5. It is very risky for the conformance test that with like 0.5dB worse SNR, the performance could drop from 100% to around 60% and hence fail the test. And under the targeted SNR the MCS has limited options and all possible MCS give the same behaviour as TP dropping too fast within smaller SNR range so that it makes the test point difficult to choose. 
If we aim to solve this issue, several additional meetings may be required. This would lead a risk for the additional delay of the performance WI for Rel-11. In order to avoid such a situation, we reconsider the sound way of the requirement. Our original intention of this requirement is to guarantee the receivable power difference which is obviously RF issue. However RAN4’s decision was to define the PI as performance requirement [1].
In light of this situation, we still think that it would be better way to define it as a RF requirement nevertheless it was agreed to specify it as a performance requirement. It should be noted that if we specify this as RF requirement, we can have an advantage that unnecessary UE design and test due to band agnostic manner can be avoided. Therefore we propose as the following.
Proposal 1：The PI requirement for intra-band NC CA should be defined as RF requirement.

2.2 RF requirement for PI
Based on the previous discussion, it would be good approach to discuss the PI requirement based on the existing in-band blocking for Band 3 taking actual operation into account.

In [2], it was proposed to define the band agnostic requirement for both QPSK and 64QAM. In order to cover all operating bands by a requirement, the PI value was derived from the existing in-band blocking for Band 1 which is the most stringent band. In this time, since we can focus on Band 3 whose REFSENS is relaxed by 3dB than Band 1, the PI should also be relaxed by 3dB. For example, the desired signal level for 10MHz CBW will be -69dBm (=-94dBm+[-25dBm – (-44dBm)]+6dB) to keep the PI value based on the current in-band blocking requirement. In addition, RF requirement should generally be defined for QPSK only. Therefore we propose the RF requirement with respect to each CBW described as Figure 1.
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Figure 1: Proposed RF requirement for QPSK

Proposal 2：The RF requirement for PI for intra-band NC CA should be defined as Figure 1.
2.3 How to specify the PI requirement in TS 36.101

Next, we show how to specify the PI requirement in Table 7.6.1.1-1 and 7.6.1.1-2 as an example below.

Table 7.6.1.1-1: In band blocking parameters

	Rx parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	63
	63
	73
	93

	BWInterferer 
	MHz
	1.4
	3
	5
	5
	5
	5

	FIoffset, case 1 
	MHz
	2.1+0.0125
	4.5+0.0075
	7.5+0.0125
	7.5+0.0025
	7.5+0.0075
	7.5+0.0125

	FIoffset, case 2 
	MHz
	3.5+0.0075
	7.5+0.0075
	12.5+0.0075
	12.5+0.0125
	12.5+0.0025
	12.5+0.0075

	FIoffset, case 3 
	MHz
	Void
	Void
	12.5+0.0075
	12.5+0.0125
	12.5+0.0025
	12.5+0.0075

	NOTE 1: 
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.

NOTE 2:
The interferer consists of the Reference measurement channel specified in Annex 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 and set-up according to Annex C.3.1
NOTE 3:
The value shall be increased by 19dB for Case 3 which is valid for UE supporting intra-band non-contiguous CA.


Table 7.6.1.1-2: In-band blocking

	E-UTRA band
	Parameter
	Unit
	Case 1
	Case 2
	Case 3
	
	Case 4
	Case 5

	
	PInterferer
	dBm
	-56
	-44
	-25
	
	Void
	-38

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&

=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&

≥+BW/2 + FIoffset,case 2
	=-BW/2 – FIoffset, case 3
&

=+BW/2 + FIoffset, case 3
	
	
	-BW/2 - 11

	1, 2, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 21, 22, 23,

25, 26, 27, 28, 31, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44
	FInterferer
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15
	Void
	
	
	

	3
	FInterferer
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15
	(Note 4)
	
	
	

	30
	FInterferer
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15
	Void
	
	
	FDL_low – 11

	
	NOTE 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 

NOTE 2:
For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequency -BW/2 - FIoffset, case 1 and

b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3:
FInterferer range values for unwanted modulated interfering signal are interferer center frequencies 
NOTE 4:
For each carrier frequency the requirement is valid for UE supporting intra-band non-contiguous CA for two frequencies: 
a. the carrier frequency -BW/2 - FIoffset, case 3 and

b. the carrier frequency +BW/2 + FIoffset, case 3


3. Conclusions 

Based on the above analysis, we propose as follows.
Proposal 1：The PI requirement for intra-band NC CA should be defined as RF requirement.

Proposal 2：The RF requirement for PI for intra-band NC CA should be defined as Figure 1.
If these proposals are agreed in the working group, the corresponding CR for TS 36.101 for Rel-11, 12 will be provided in the RAN4#73 meeting.
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