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1	Introduction
In RAN4#101bis-e, two WFs [1][2] on PC2 FDD were agreed, which capture the agreements on A-MPR and MSD, respectively. There’re pending issues for both topics and more measurement/simulation data are expected in this meeting. We share our further analysis and views in the following.
2	Discussion
2.1 A-MPR Requirements
Our A-MPR simulation results for 1Tx were shared in the last meeting [3], and the tentatively agreed A-MPR tables in [1] have taken into account our contributions. If there’re any additional results submitted to this meeting, they can be considered, too.
Proposal 1: Adopt the 1Tx PC2 A-MPR requirements based on the proposals in previously agreed WF, taking into account any additional data in this meeting if provided.
The 2Tx architecture is important for FDD PC2 implementation. The wider availability of RF components for 2Tx could enable PC2 UE’s time to market earlier than the 1Tx architecture. Ideally, the A-MPR requirements for 2Tx should be based on measurement results. In case no data is provided in time, one solution is to add some delta values to the A-MPR values for 1Tx and use the resultant sum as the A-MPR requirements for 2Tx, where the delta values may be estimated from the differences between 1Tx and 2Tx PC2 MPR tables, for which extensive measurements have been performed. 
Proposal 2: It’s proposed that additional [1] dB relaxation on top of the 1Tx PC2 A-MPR values is allowed for 2Tx PC2 A-MPR. For the sake of simplicity, the A-MPR tables don’t have to be duplicated in the specification.
2.2 MSD Requirements
It’s well known that the receiver sensitivity may be affected by the leakage from its own transmitter. Typical self-interference include PA wideband noise and/or CIM5 if the duplex distance is too small or if the CBW is very large. The FDD band n3 is such an example. As per the study in [5], the dominant self-interference is PA wideband noise for CBW<= 30 MHz, whereas CIM5 for even larger CBWs. On the other hand, band n1 does not suffer from own Tx leakage, thanks to the relatively large duplex distance.
It can be seen from the PC3 REFSENS as shown below that REFSENS for band n1 scales linearly with channel bandwidth from 5MHz up to 50 MHz. Since band n1’s Tx leakage is too small to affect its receiver’s sensitivity, no degradation is expected even if 2Tx architecture is employed.
Observation 1: Band n1’s PC3 REFSENS is not affected by own Tx leakage. No degradation of REFSENS is expected if two PC3 Tx are employed to support PC2.



Table 7.3.2-1a: Two antenna port reference sensitivity QPSK PREFSENS for FDD bands
Operating band / SCS / Channel bandwidth
Operating Band
SCS kHz
5
MHz
(dBm)
10
MHz
(dBm)
15
MHz
(dBm)
20
MHz
(dBm)
25
MHz
(dBm)
30 MHz (dBm)
35 MHz (dBm)
40
MHz
(dBm)
45 MHz (dBm)
50
MHz
(dBm)
n1
15
-100.0
-96.8
-95.0
-93.8
-92.7
-91.9

-90.6
-90.1
-89.6

30

-97.1
-95.1
-94.0
-92.8
-92.0

-90.7
-90.2
-89.7

60

-97.5
-95.4
-94.2
-93.0
-92.1

-90.9
-90.3
-89.7
n2
15
-98
-94.8
-93
-91.8
-90.7
-84.1
-83.6
-81.5



30

-95.1
-93.1
-92
-90.8
-84.2
-83.7
-81.6



60

-95.5
-93.4
-92.2
-90.9
-84.3
-83.8
-81.7


n3
15
-97.0
-93.8
-92.0
-90.8
-89.7
-88.9
-86.2
-82.3
-81.3
-79.7

30

-94.1
-92.1
-91.0
-89.8
-89.0
-86.3
-82.4
-81.4
-79.8

60

-94.5
-92.4
-91.2
-90.0
-89.1
-86.4
-82.6
-81.5
-79.9


As we pointed out in [4], there is a constant offset of ~2.5 dB between band n1’s REFSENS and the ideal REFSENS (assuming NF= 9dB and SNR = -1dB). This offset can be viewed as implementation margin, which may be split between RF and BB depending on implementation. The same margin is included in the REFSENS for band n3 and other bands.
Furthermore, we estimated the 2Tx PC2 REFSENS for band n3 in [4] based on worst-case analysis. More explicitly, we assume a hypothetical UE that just meets the PC3 REFSENS requirement and then calculate the composite noise level combining both Rx noise and Tx leakage, which would be the same on both the primary antenna and the diversity antenna for 2Tx architecture. 
After some careful examination, it’s found that the MSD for band n3 given in [4] is over-estimated. Following the same methodology, even band n1 would suffer from sensitivity degradation. The root cause is the aforementioned 2.5 dB implementation margin embedded in the PC3 REFSENS. It should be taken out before estimating the Tx leakage, and then added back to the final REFSENS. With this correction, the 2Tx PC2 REFSENS for band n3 are re-estimated and shown in Table 1 below.
Table 1: Worst-case Estimation of 2Tx PC2 REFSENS for band n3 
	CBW (MHz)
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	REFSENS (dBm)
	-93.8
	-90.6
	-88.8
	-87.7
	-86.5
	-85.7
	-81.2
	-75.9
	-74.8
	-73.0

	MSD (dB)
w.r.t. PC3
	3.2
	3.2
	3.2
	3.1
	3.2
	3.2
	5.0
	6.4
	6.5
	6.7



Proposal 3: Update the 2Tx PC2 REFSENS for band n3, taking into account the latest results in Table 1.
As for the 1Tx PC2 REFSENS, the following table was proposed in the WF [2], which shows the degradation w.r.t. PC3 REFSENS.
Table 2: Tentative 1Tx PC2 REFSENS degradation for band n3 in the WF [2]
	Operating
Band
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz

	n3
	TBD
	0.8dB
	TBD
	TBD
	TBD
	TBD
	[0.6dB]
	[1.4dB]
	2.2dB
	2.7dB



In our view, the sensitivity degradation should be constant for CBWs from 5MHz to 30MHz, and then increases with the CBW. This is because the dominant self-interference is Tx wideband noise for CBW<=30MHz and then CIM5 for larger CBWs. So the 1Tx PC2 REFSENS should be linearly scaled with CBW when CBW is <= 30MHz, which is the same case as for PC3 REFSENS. For CBW>30MHz, the CIM5 interference increases with CBW, resulting in ascending MSD.
Proposal 4: Regarding the 1Tx PC2 REFSENS for band n3, the sensitivity degradation requirements should be constant for CBW<=30MHz, and then increases with CBW. It’s proposed to adopt the values in Table 3.
Table 3: Proposed 1Tx PC2 REFSENS degradation for band n3
	Operating
Band
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz

	n3
	0.6 dB 
	0.6 dB
	[bookmark: _GoBack]0.6 dB
	0.6 dB
	0.6 dB
	0.6 dB
	0.8dB
	1.4dB
	2.2dB
	2.7dB



3	Conclusion
The following observations/proposals for PC2 REFSENS/MSD have been presented.
Proposal 1: Adopt the 1Tx PC2 A-MPR requirements based on the proposals in previously agreed WF, taking into account any additional data in this meeting if provided.
Proposal 2: It’s proposed that additional [1] dB relaxation on top of the 1Tx PC2 A-MPR values is allowed for 2Tx PC2 A-MPR. For the sake of simplicity, the A-MPR tables don’t have to be duplicated in the specification.
Observation 1: Band n1’s PC3 REFSENS is not affected by own Tx leakage. No degradation of REFSENS is expected if two PC3 Tx are employed to support PC2.
Proposal 3: Update the 2Tx PC2 REFSENS for band n3, taking into account the latest results in Table 1.
Proposal 4: Regarding the 1Tx PC2 REFSENS for band n3, the sensitivity degradation requirements should be constant for CBW<=30MHz, and then increases with CBW. It’s proposed to adopt the values in Table 3.
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