3GPP TSG-RAN WG4 Meeting #92














R4-1909946
Ljubljana, Slovania, August, 2019
Source: 
Qualcomm Incorporated

Title: 
B42_n79 for UE supporting NR bands n78 and n79 only
Agenda item:
7.5.2.3
Document for:
Approval
1. Introduction
In this document, we discuss MSD and ∆TIB for DC_B42_n79 for UE supporting NR bands n78 and n79 only.
2. Discussion
2.1. Background
In previous contribution, we showed that the difficulty of supporting simultaneous RX/TX for DC_B42_n79 in an asynchronous network for UE’s that are meant to operate globally [1] [2]. To accommodate UE to operate in various regions, conform to power class requirements, and support DL MIMO capability, RF paths had to be shared. For example, E-UTRA band B42 along with NR bands n77 and n78 all share the n77 path. NR band n77 spans from 3.3GHz to 4.2GHz. NR band n79 spans from 4.4GHz to 5GHz. Because of the close frequency proximity of the passbands, there is insufficient rejection of the other TX blocker, particularly of the n79 TX blocker. 
To allow deployment by release 15 timeframe, it was agreed to have the UE signal simultaneous RX/TX capability [3] to operate in the proposed asynchronous network.
2.2. MSD and ∆TIB 
However, the issue now becomes for UEs that are capable of simultaneous RX/TX in the asynchronous network, such as a UE that supports only NR bands 78 and 79 and not NR band n77, what is the MSD and ∆TIB to be used. 
Previously in RAN4#92, it was proposed to have 0dB MSD and limited ∆TIB for UEs supporting only NR band n78 [4]. Even with a narrower filter passband, such relaxation values are considered aggressive. In this contribution, we propose a ∆TIB for 0dB MSD for DC_B42_n79 and CA_n78-n79 based on available filter technology for n78, taking into effect process and temperature variation as well as other coexistence requirements. These factors were not considered in [4]. The following table illustrates the additional insertion loss of the filters required to realize a rejection value for basic operation where B42 RF stages do not saturate.
Worst Case (ETC) Filter Data
	RF path
	Parameter (Freq. Range)
	Nplexer
	Desired Filter
	Total 

	n78 only path


	Insertion Loss (3300-3800MHz)
	1.0
	3.3
	4.3

	
	Attenuation (4400-5000MHz)
	17
	28
	55

	n79 path


	Insertion Loss (4400-5000MHz)
	0.75
	3.0
	3.8

	
	Attenuation (3300-3800MHz)
	17
	28
	55

	Notre 1: Total rejection includes 10dB antenna isolation in a dual antenna architecture


2.3. MSD and ∆TIB 
The ∆TIB is adjusted to consider the extra insertion loss the practical filter needs to attain minimum rejection to remove RX de-sense due to IM2 contribution of the TX blocker and cross-band noise discussed in [2]. It is shown that 1.3dB additional loss is required over the existing common n77 filter to get the desired attenuation at the start of the n79 passband. 
The MSD based using the practical filter rejection just enough to prevent TX blocker from saturating RX stages is 10.5dB for B42 RX in [2]. Using the n78 only filter, the MSD can be reduced to 0.4dB along with ∆TIB adjustment of 1.8dB. MSD budgets are shown in sections 4 and 5.
Table 1: MSD
	Inter-band DC Configuration
	E-UTRA and NR Band
	MSD [dB] Existing
	MSD [dB] Practical

	DC_42_n79
	42
	n/a
	[0.4]

	
	n79
	n/a
	0

	Note 1: Requirements apply to UEs supporting NR bands 78 and 79 only with B42 and n78 sharing the same filter


Table 2: MSD
	Inter-band CA Configuration
	NR Band
	MSD [dB] Existing
	MSD [dB] Practical

	CA_n78_n79
	n78
	n/a
	[0.4]

	
	n79
	n/a
	0

	Note 1: Requirements apply to UEs supporting NR bands 78 and 79 only


Table 3: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]
	ΔTIB,c [dB] Practical

	DC_42_n79
	42
	0.5
	[1.8]

	
	n79
	0.5
	[1.5]

	Note 1: Requirements apply to UEs supporting NR bands 78 and 79 only with B42 and n78 sharing the same filter


Table 4: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]
	ΔTIB,c [dB] Practical

	CA_n78_n79
	n78
	0.5
	[1.8]

	
	n79
	0.5
	[1.5]

	Note 1: Requirements apply to UEs supporting NR bands 78 and 79 only


2.4.  UE Signalling capability
For UE supporting all n77, n78, and n79 bands with B42 sharing the same filter as n78 and n77, it will indicate NO capability for the MRDC parameter “simultaneousRxTxInterBandENDC” in [5]. 

For UE supporting only NR bands n78 and n79 with B42 sharing n78 filter, the UE will indicate YES in the MRDC parameter “simultaneousRxTxInterBandENDC” and apply the ∆TIB adjustment and any residual MSD.
3. Conclusion
Proposal 1: Use the MSD and ∆TIB values for DC_B42_n79 and CA_n78-n79 as shown in Tables 1, 2, 3, 4 for UEs supporting only NR bands 78 and 79
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4. MSD Budget – B42 RX
	Parameter
	Best Bypass

	n79 TX, dBm
	23

	B42 RXBN due to n79 TX, dBm/Hz
	-120.1

	B42 rejection due to n79 TX filter, dB
	-28

	B42 rejection due to Nplexer, dB
	-17

	Antenna Isolation, dB
	-10

	RXBN noise at B42 ANT, dBm/M
	-175.1

	RXBN noise at B42 ANT, dBm/BW
	-108.5

	 
	 

	B42 path Nplexer rejection at n79, dB
	-17

	B42 bypass filter rejection, dB
	-28

	n79 TX at B42 LNA, dBm
	-32

	IM2 noise at B42 LNA, dBm/BW
	-123.6

	 
	 

	BW, MHz
	5

	RX FE loss, dB
	4

	Thermal Noise, dBm/BW
	-95

	Composite IM2 and RXBN
	-108.3

	MRC Sensitivity, dBm
	-98.6

	REFSENS
	-99

	MSD, dB
	0.4


5. MSD Budget – n79 RX

	Parameter
	Best Bypass

	B42 TX, dBm
	23

	B42 RXBN due to n79 TX, dBm/Hz
	-127

	B42 rejection due to n79 TX filter, dB
	-28

	B42 rejection due to Nplexer, dB
	-17

	Antenna Isolation, dB
	-10

	RXBN noise at B42 ANT, dBm/M
	-182.1

	RXBN noise at B42 ANT, dBm/BW
	-106.1

	 
	 

	B42 path Nplexer rejection at n79, dB
	-17

	B42 bypass filter rejection, dB
	-28

	n79 TX at B42 LNA, dBm
	-32

	IM2 noise at B42 LNA, dBm/BW
	-123

	 
	 

	BW, MHz
	40

	RX FE loss, dB
	4

	Thermal Noise, dBm/BW
	-85.6

	Composite IM2 and RXBN
	-106

	MRC Sensitivity, dBm
	-89.5

	REFSENS
	-89.6

	MSD, dB
	0


1
8

