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1 Introduction
[bookmark: OLE_LINK25]In RAN4#106 meeting, regarding PC2 FDD bands REFSENS, the remaining works and suggestion about the reference sensitivity degradation was in WF [1]. 
[bookmark: OLE_LINK37]In this contribution, the proposal about reference sensitivity degradation for PC2 2Tx architecture is provided. 
2	Discussion
[bookmark: OLE_LINK28][bookmark: OLE_LINK66][bookmark: OLE_LINK23]In RAN4#106 meeting, the consideration about reference sensitivity degradation (RSD) based on the PC2 2Tx architecture in WF [1] is shown below. 
	Sub-topic 1-2 2Tx sensitivity degradation
<Way forward>: Take the following average values as starting point, companies are encouraged to further check the values for FDD PC2 by 2Tx architecture, especially for large channel bandwidth where companies values differ by a large margin:
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n2
	1.1 
	1.2 
	1.3 
	1.1 
	1.2 
	6.1 
	6.1 
	6.6 
	
	

	n5
	0.8 
	0.9 
	1.1 
	5.5 
	6.0 
	
	
	
	
	

	n8
	1.0 
	1.1 
	1.7 
	5.7 
	
	
	7.0 
	
	
	

	n25
	1.5 
	1.6 
	1.7 
	1.7 
	1.8 
	6.4 
	6.3 
	6.8 
	7.1 
	

	n26
	0.9 
	0.9 
	1.2 
	5.0 
	6.0 
	6.5 
	
	
	
	

	n28
	0.8 
	0.9 
	1.0 
	2.7 
	6.3 
	7.6 
	
	
	
	

	n71
	0.8 
	0.9 
	1.6 
	5.4 
	5.8 
	6.2 
	6.5 
	
	
	

	n85
	1.1 
	1.3 
	6.4 
	
	
	
	
	
	
	

	n13
	1.7
	1.7
	
	
	
	
	
	
	
	

	n66
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	

	n105
	0.2
	0.3
	1.4
	4.3
	4.6
	4.9
	5.1
	
	
	







For checking the 2TX PC2 reference sensitivity degradation (RSD), the RSD variation for each band from companies’ contribution is provided in Table 1 below.

Table 1. Variation about 2TX PC2 reference sensitivity degradation (RSD) from companies’ contributions 
	Operating Band
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz

	
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)

	n2
	1.1
	1.2
	1.3
	1.1
	1.2
	6.1
	6.1
	6.6
	　
	　

	n2 RSD variation
	+0.9/-1.1
	+0.8/-1.2
	+0.7/-1.3
	+0.9/-1.1
	+0.8/-1
	+0.6/-0.7
	+0.5/-0.7
	+0.7/-0.7
	　
	　

	n5
	0.8
	0.9
	1.1
	5.5
	6
	　
	　
	　
	　
	　

	n5 RSD variation
	+1.2/-0.8
	+1.1/-0.9
	+0.9/-1.1
	+0.7/-0.4
	+0.8/-0.5
	　
	　
	　
	　
	　

	n8
	1
	1.1
	1.7
	5.7
	　
	　
	7
	　
	　
	　

	n8 RSD variation
	+2.1/-1
	+2.1/-1.1
	+2.1/-0.8
	+0.8/-0.7
	　
	　
	+1.1/-1.1
	　
	　
	　

	n25
	1.5
	1.6
	1.7
	1.7
	1.8
	6.4
	6.3
	6.8
	7.1
	　

	n25 RSD variation
	+2.1/-1.5
	+2/-1.6
	+1.9/-1.7
	+1.9/-1.7
	+1.8/-1.7
	+0.5/-0.8
	+0.5/-0.8
	+0.7/-0.7
	+0.8/-0.7
	　

	n26
	0.9
	0.9
	1.2
	5
	6
	6.5
	　
	　
	　
	　

	n26 RSD variation
	+1.7/-0.9
	+1.5/-0.9
	+1.1/-1.2
	+0.6/-0.6
	+0.7/-0.5
	+1/-0.9
	　
	　
	　
	　

	n28
	0.8
	0.9
	1
	2.7
	6.3
	7.6
	　
	　
	　
	　

	n28 RSD variation
	+1.1/-0.8
	+0.9/-0.9
	+1.1/-1
	+1.7/-0.8
	+1/-2.3
	+0.8/-0.7
	　
	　
	　
	　

	n71
	0.8
	0.9
	1.6
	5.4
	5.8
	6.2
	6.5
	　
	　
	　

	n71 RSD variation
	+2.1/-0.8
	+2/-0.9
	+2/-1.1
	+0.8/-0.7
	+0.9/-0.7
	+0.9/-0.9
	+1/-0.9
	　
	　
	　

	n85
	1.1
	1.3
	6.4
	　
	　
	　
	　
	　
	　
	　

	n85 RSD variation
	+2/-1.1
	+1.9/-1.3
	+1.2/-1.6
	　
	　
	　
	　
	　
	　
	　

	n13
	1.7
	1.7
	　
	　
	　
	　
	　
	　
	　
	　

	n66
	0
	0
	0
	0
	0
	0
	0
	0
	0
	　

	n105
	0.2
	0.3
	1.4
	4.3
	4.6
	4.9
	5.1
	　
	　
	　



Based on our further evaluation, we consider that there are at least 2 factors affecting the variation of reference sensitivity degradation. The first factor is that spectrum regrowth from TX intermodulation interference is not the first-order variation like TX power tolerance variation. Therefore, the RSD values variation cannot be quite small. The second factor is due to different vendors’ implementation. After checking the variation values in Table 1, we observe that the RSD variation is close to +/-2 dB range. Thus, we think that agreeing the averaged RSD values in WF [1] is feasible. 
Observation 1: At least consider factors of spectrum regrowth from TX intermodulation interference and different vendors’ implementation for reference sensitivity degradation (RSD) variation. To agree the averaged RSD values in WF [1] is feasible. 
Proposal 1: Based on observation 1, regarding the PC2 reference sensitivity degradation (RSD) with 2TX architecture, to agree the 2TX RSD values in WF [1] if there is no new specific concern. 

In RAN4#106 meeting, the consideration about RSD based on the PC2 1Tx architecture in WF [1] is also shown below. 
	Sub-topic 1-1 1Tx sensitivity degradation
<Way forward>: Take the following average values as starting point, companies are encouraged to further check the values for FDD PC2 by 1Tx architecture, especially for large channel bandwidth where companies values differ by a large margin:
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n2
	0.6 
	0.8 
	1.1 
	1.3 
	1.5 
	2.7 
	2.9 
	3.6
	
	

	n5
	0.6 
	0.9 
	0.9 
	3.0 
	3.3
	
	
	
	
	

	n8
	0.6 
	0.8 
	0.8 
	2.8 
	
	
	3.9 
	
	
	

	n25
	0.7 
	0.9 
	1.0 
	1.3 
	1.5 
	2.7 
	2.9 
	3.6 
	3.8 
	

	n26
	0.5 
	0.8 
	0.9 
	2.7 
	3.1 
	3.5 
	
	
	
	

	n28
	0.6 
	0.7 
	0.8 
	1.3 
	2.5 
	3.1 
	
	
	
	

	n71
	0.6 
	1.0 
	1.0 
	2.7 
	2.9 
	3.1 
	3.4 
	
	
	

	n85
	0.6 
	1.0 
	2.6 
	
	
	
	
	
	
	

	n13
	0.8
	0.8
	
	
	
	
	
	
	
	

	n66
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	

	n105
	0.1
	0.1
	0.8
	1.8
	2.0
	2.1
	2.2
	
	
	







It was observed that companies can use 2TX architecture (i.e., two existing 23dBm PAs) with available 23dB PA to measure and evaluate 2TX PC2 RSD values. However, using 1TX PC2 PA architecture for many FDD bands for cellular phone is still under evaluation procedure because FDD PC2 PA is not available yet. In WF [1], it is observed that 7 companies can contribute 2TX PC2 RSD values and only 4 companies contribute 1TX PC2 RSD values. Especially, only 1 company can provide all 1TX PC2 RSD evaluation results for all requested FDD bands. Currently, companies are still cooperating with FE vendors about the 1TX PC2 RSD evaluation for real feasibility.

Observation 2: It is observed that only 4 companies contribute 1TX PC2 RSD values. Up to now, inputs to 1TX RSD result are not sufficient. Currently, companies are still cooperating with FE vendors about the 1TX PC2 RSD evaluation for real feasibility. 
Proposal 2: Given that there are no available FDD 26dBm PAs yet. Until sufficient results to justify the feasibility, encourage more companies to contribute results in RAN4#106bis and next RAN4 meetings.

3 Conclusion
In this contribution, the reference sensitivity degradation based on the 2Tx PC2 for FDD low bands are provided. 
Observation 1: At least consider factors of spectrum regrowth from TX intermodulation interference and different vendors’ implementation for reference sensitivity degradation (RSD) variation. To agree the averaged RSD values in WF [1] is feasible. 
Proposal 1: Based on observation 1, regarding the PC2 reference sensitivity degradation (RSD) with 2TX architecture, to agree the 2TX RSD values in WF [1] if there is no new specific concern. 

Observation 2: It is observed that only 4 companies contribute 1TX PC2 RSD values. Up to now, inputs to 1TX RSD result are not sufficient. Currently, companies are still cooperating with FE vendors about the 1TX PC2 RSD evaluation for real feasibility. 
Proposal 2: Given that there are no available FDD 26dBm PAs yet. Until sufficient results to justify the feasibility, encourage more companies to contribute results in RAN4#106bis and next RAN4 meetings.
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