Page 1

3GPP TSG RAN WG4 Meeting #92     
　　　　　　　　　　　　　　　　　R4-1909059
Ljubljana, Slovenija, 26th– 30th, August, 2019
Source: 
NTT DOCOMO, INC.
Title:
OBB exception for n28_n79
Agenda item:
7.5.5.1
Document for:
Approval
1 Introduction
RAN#91 discussed OBB exception for n28_n79 due to 2nd inter-modulation caused by low band Tx and CW of out of band blocking in range 3. Two contributions[1, 2] were provided but there was a different assumption and no agreements are reached. This paper provides another filter data and discusses OBB exception further. 
2 Discussion
 The contributions in RAN#91 are summarize in the below table:
Table 2-1: comparison between previous contributions
	
	
	[1]
	[2]

	a
	Low band carrier UL power at antenna port
	23dBm
	19dBm

	b
	Low band attenuation w diplexer + n78 filter
	64(30+32+2)dB
	52(20+32)

	c
	IIP2
	10dBm
	7dBm

	d
	Blocker attenuation at region 3 w n78filter
 applied IIP2 to both low band output and blocker, respectively
	20(18+2) or  27(25+2)dB
	Not applied

	e
	Blocker level
	-20dBm
	-20dBm

	f
	LNA selectivity
	10dB
	Not applied

	
	Power level of 2nd Inter-modulation

(PIMD2 =a - b - c - d +e –f)
	-101 or -108dBm
	-60dBm

	
	Reference sensitivity

(REFSENS n78 10MHz SCS=15kHz)
	-95.8dBm(REFSENS)
	-89.8dBm
(REFSENS + 6BB)

	
	Required improvement
(Delta between IMD2 and Reference sensitivity)
	-5.2 or -12.2dB
	29.8dB


The main difference between two contributions are:

· If low band output power is 23 dBm or 19dBm.
· If Frond end of loss of 2dB is counted or not.
· If IIP2 is 7 or 10dBm.
· IIP2 should be counted for respective input powers for the low band output power and the blocker.  
· If n78 filter provides 18 or 25 dB attenuation against the blocker from region 3 or not and aspect of IL.
· If reference sensitivity is -95.8dBm or -95.8dBm+6dB
For output power and reference sensitivity, we should use the same parameter as used in OBB requirements. Therefore, output power should be set to 4 dB below PCMAX_L,f,c, i.e., 19dBm and reference sensitivity should be set to REFSENS+6dB, i.e., -89.8dB.
Observation 1: Output power of low band and reference sensitivity should be set to 19dBm and -89.8dB, respectively, based on out-of-band blocking parameters.

-------<TS 38.101-1>-------
Table 7.6.3-3: Out-of-band blocking parameters for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

	RX parameter
	Units
	Channel bandwidth

	
	
	10 MHz
	15 MHz
	20 MHz
	40 MHz
	50 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	dB
	6
	7
	9
	9
	9

	RX parameter
	Units
	Channel bandwidth

	
	
	60 MHz
	80 MHz
	90 MHz
	100 MHz
	

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel bandwidth specific value below
	

	
	dB
	9
	9
	9
	9
	

	NOTE:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.


-------<TS 38.101-1>-------
Based on the above consideration, our calculation are done as shown in the below table. Regardless of different assumption of other parameters than output power and reference sensitivity, we can see OBB exception is not required for n28-n78. If we get larger attenuation at low band with filters, then the IL increases from 1.15 to 2.0dB. However, even if we apply smaller attenuation at low band, the required improvement is only 2.6dB. The calculation does not include any implementation loss and LNA selectivity, and thus we can meet out of band blocking requirements for n28 and n78 without any relaxation.
Table 2-2: comparison between three contributions
	
	
	[1]
	[2]
	DOCOMO

	a
	Low band carrier UL power at antenna port
	23dBm
	19dBm
	19dBm

	b
	Low band attenuation w diplexer + n78 filter
	64(30+32+2)dB
	52(20+32)
	76.2(23.9+52.3)
IL is 1.15 for diplexer
	87.3(35+52.3)
IL is 2.0 for diplexer

	c
	IIP2
	10dBm
	7dBm
	10dBm

	d
	Blocker attenuation at region 3 w n78filter
 applied IIP2 to both low band output and blocker, respectively
	20(18+2) or  27(25+2)dB
	Not applied
	FFS

	e
	Blocker level
	-20dBm
	-20dBm
	-20dBm

	f
	LNA selectivity
	10dB
	Not applied
	FFS

	
	Power level of 2nd Inter-modulation

(PIMD2 =a - b - c - d +e –f)
	-101 or -108dBm
	-60dBm
	-87.2dBm
	-98.3

	
	Reference sensitivity

(REFSENS n78 10MHz SCS=15kHz)
	-95.8dBm(REFSENS)
	-89.8dBm
(REFSENS + 6dB)
	-89.8dBm
(REFSENS + 6dB)

	
	Required improvement
(Delta between IMD2 and Reference sensitivity)
	-5.2 or -12.2dB
	29.8dB
	2.6
	-8.5


Proposal: No out-of-band blocking exception for n28_n78 is needed. 
3 Conclusion

 We summarize our contribution:
Observation 1: Output power of low band and reference sensitivity should be set to 19dBm and -89.8dB, respectively, based on out-od-band blocking parameters.

Proposal: No out-of-band blocking exception for n28_n78 is needed. 
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