[bookmark: OLE_LINK34][bookmark: OLE_LINK64][bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 97-e                                  R4-2015555
Electronic Meeting, 2nd – 13th November, 2020

Source: 	Huawei, HiSilicon
Title: 	Discussion on asynchronous for DC_42_n79
Agenda Item:	7.19.3
Document for:	Approval
Introduction
In RAN4#96, companies found whether DC_42_n79 supports simultaneous Tx/Rx was ambiguous since Rel-15 [1]. It can’t be supported by solutions implemented with n77 or n78 filter without MSD. However, most of UEs have been designed to reuse the C-band RF chain to implement the band 42. This paper will discuss this issue.
[bookmark: OLE_LINK76][bookmark: OLE_LINK77]Discussion
Based on the current specification, there is no additional clarification and note about simultaneous/non-simultaneous Tx/Rx operation for DC_42_n79. It means this feature is optional. UE can choose to support simultaneous Tx/Rx for DC_42_n79 and meet all the RF requirements or not to support simultaneous Tx/Rx. As RAN4 discussed this issue previously, it can’t be supported by solutions implemented with n77 or n78 filter without MSD. Therefore, there are two options to address this issue.
		Option 1: Adding a note that the minimum requirements apply only when there is non-simultaneous Tx/Rx operation between E-UTRA and NR carriers.
		Option 2: Evaluating the MSD due to cross band isolation between band 42 and n79.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Generally, it’s assumed that the separated antenna architecture is used for this DC band combinations. The architecture frame is shown below.
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Figure 1 The architecture frame for DC_42_n79
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]The MSD evaluation is shown below in table 1 for aggressor band 42 Tx and victim band n79. The MSD evaluation is shown below in table 2 for aggressor band n79 Tx and victim band 42.

Table 1 The MSD evaluation for aggressor band 42 Tx and victim band n79.
	item
	Unit
	parameter
	Main
	Diversity

	B42 TX power at antenna port (Primary path)
	dBm
	23
	　
	　

	B42 PA output noise power at n79 freq
	dBm/Hz
	（20MHz UL）
	-133
	-133

	Antenna isolation Primary <-> Diversity
	　
	15
	　
	　

	n79 Rx bandwidth
	MHz
	40
	　
	　

	B42 PA output noise power
	　
	　
	-57.43697
	-57.436975

	B42 SAW TX to COM port on n79 RX freq
	dB
	20
	　
	　

	B41 PA noise power at DUP- COM port
	　
	　
	-92.43697
	-92.436975

	front end loss
	　
	4
	　
	　

	B42 PA noise power at ant port
	　
	　
	-88.43697
	-88.436975

	noise figure dB
	dB
	9
	　
	　

	Thermal noise at RX ant port(dBm/Hz)
	　
	-165
	　
	　

	Thermal noise, dBm
	　
	　
	-88.9794
	-88.9794001

	TX IM2 noise dBm
	　
	　
	-102
	-102

	totle noise level at ANT port, dBm
	　
	　
	-85.58903
	-85.589033

	SNR requirement for QPSK
	　
	-1
	　
	　

	REFSENSE (referred to antenna)(40MHz BW)
	　
	　
	-86.58903
	-86.589033

	combined REFSENS(40MHz BW), dBm
	　
	　
	-89.59933
	　

	MSD
	dB
	　
	0.0006671
	　



Table 2 The MSD evaluation for aggressor band n79 Tx and victim band 42.
	item
	Unit
	parameter
	Main
	Diversity

	n79 TX power at antenna port (Primary path)
	dBm
	23
	　
	　

	n79 PA output noise power at B42 freq
	dBm/Hz
	（100MHz UL）
	-130
	-130

	Antenna isolation Primary <-> Diversity
	　
	15
	　
	　

	B42 Rx bandwidth
	MHz
	5
	　
	　

	n79 PA output noise power
	　
	　
	-63.0103
	-63.0103

	n79 SAW TX to COM port on n42 RX freq
	dB
	20
	　
	　

	n79 PA noise power at DUP- COM port
	　
	　
	-98.0103
	-98.0103

	front end loss
	　
	4
	　
	　

	n79 PA noise power at ant port
	　
	　
	-94.0103
	-94.0103

	noise figure dB
	dB
	9
	　
	　

	Thermal noise at RX ant port(dBm/Hz)
	　
	-165
	　
	　

	Thermal noise, dBm
	　
	　
	-98.0103
	-98.0103

	TX IM2 noise dBm
	　
	　
	-102
	-102

	totle noise level at ANT port, dBm
	　
	　
	-92.08749
	-92.0874897

	SNR requirement for QPSK
	　
	-1
	　
	　

	REFSENSE (referred to antenna)(5MHz BW)
	　
	　
	-93.08749
	-93.0874897

	combined REFSENS(5MHz BW), dBm
	　
	　
	-96.09779
	　

	MSD
	dB
	　
	2.9022104
	　






Proposal 1: To introduce MSD values as below between band 42 and n79 if UE choose to support simultaneous Tx/Rx for DC_42_n79.
Table 7.3B.2.3.4-1: Reference sensitivity exceptions (MSD) due to cross band isolation for EN-DC in NR FR1
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	42
	n79
	
	
	
	
	
	
	0
	0
	0
	0
	0
	0

	n79
	42
	2.9
	2.9
	2.9
	2.9
	
	
	
	
	
	
	
	



Table 7.3B.2.3.4-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR1
	E-UTRA or NR Band / SCS / Channel bandwidth of the affected DL band / UL RB allocation of the agressor band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
(LCRB)
	10 MHz
(LCRB)
	15 MHz
(LCRB)
	20 MHz
(LCRB)
	25 MHz
(LCRB)
	30 MHz
(LCRB)
	40 MHz
(LCRB)
	50 MHz
(LCRB)
	60 MHz
(LCRB)
	80 MHz
(LCRB)
	90 MHz
(LCRB)
	100 MHz
(LCRB)

	42
	n79
	15
	
	
	
	
	
	
	100
	100
	100
	100
	100
	100

	n79
	42
	30
	270
	270
	270
	270
	
	
	
	
	
	
	
	



Conclusion
Based on the analysis above, we present our proposal as below.
Proposal 1: To introduce MSD values as below between band 42 and n79 if UE choose to support simultaneous Tx/Rx for DC_42_n79.
Table 7.3B.2.3.4-1: Reference sensitivity exceptions (MSD) due to cross band isolation for EN-DC in NR FR1
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	42
	n79
	
	
	
	
	
	
	0
	0
	0
	0
	0
	0

	n79
	42
	2.9
	2.9
	2.9
	2.9
	
	
	
	
	
	
	
	



Table 7.3B.2.3.4-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR1
	E-UTRA or NR Band / SCS / Channel bandwidth of the affected DL band / UL RB allocation of the agressor band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
(LCRB)
	10 MHz
(LCRB)
	15 MHz
(LCRB)
	20 MHz
(LCRB)
	25 MHz
(LCRB)
	30 MHz
(LCRB)
	40 MHz
(LCRB)
	50 MHz
(LCRB)
	60 MHz
(LCRB)
	80 MHz
(LCRB)
	90 MHz
(LCRB)
	100 MHz
(LCRB)

	42
	n79
	15
	
	
	
	
	
	
	100
	100
	100
	100
	100
	100

	n79
	42
	30
	270
	270
	270
	270
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