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1. Introduction
RAN4#92 discussed OOBB exceptions[1][2] and agreed to further analyse DC_B11_n77 and DC_B21_n77 OOBB exception due to 2nd order inter-modulation by B11/B21 and CW of out of band blocking in range 3. This contribution provide analysis for the combinations. 
2. Discussion
The OOBB exception mechanism was discussed in [3]. A comparison table in [2] and filter data collected from a few component vendors are copied below in Table 2-1 and Table 2-2 respectively:

	
	
	[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



Table 2-1: comparison between three contributions

	n77 Filter
	IL (dB)
	Rejection (dB) in MHz Frequency Range
	

	
	
	< 2700
	2700 - 3050
	4450 - 4900
	4900 - 5925
	5150 - 5850

	 Vendor A
	1.25 (typ)
	44 (typ)
	5.4 (typ)
	2.9 (typ)
	39.7 (typ)
	N/A

	 Vendor B
	1.90 (max)
	40 (min)
	N/A
	N/A
	N/A
	20 (min)

	 Vendor C
	2.6 (max)
	>30 (typ)
	12 (typ)
	12 (typ)
	10 (typ)
	12 (typ)

	 Vendor D-1
	1.2 (typ)
	33 (typ)
	2.9@3050 (typ)
13@2800 (min)
	2.3@4450 (typ)
5@4700 (min)
	15 (typ)
	25 (typ)

	 Vendor D-2
	1.3 (typ)
2.0 (max)
	43 (typ)
	12.3@3050 (typ)
30@2800 (min)
	5.0@4450 (typ)
13@4700 (min)
	30 (typ)
	30 (typ)



[bookmark: _GoBack]Table 2-2 Collective n77 filter data from component vendors
The B11 uplink frequency range is 1427.9~1447.9MHz, B21 uplink frequency range is 1447.9~1462.9MHz. Owing to the wide frequency range in the band n77, the OBB near the band edges can be separated from the wanted signal by a frequency gap which equals to the pairing band (B11/21) UL carrier frequency. As a result, the 2nd order intermodulation product generated from the B11/21 UL and the blocker would fall onto the wanted signal to cause sensitivity degradation. In Table 2-2, it can be seen that for Vendor A ~D, the filters virtually do not provide any rejection or provide poor rejection even to up 4900 MHz and down to 2700 MHz. It is not sufficient to pass range 3 OOBB requirements where the blocker level is specified at -15dBm. In table 2-1, it shows about 20dB or more shortage for filter rejection to pass range 3 OOBB requirements. 
Observation 1: n77 filters provide poor out of band rejection for frequency range up to 4900MHz and down to 2700MHz
Observation 2: Even with 13dB OOBB rejection, it is still not sufficient to pass range 3 OOBB requirements where the blocker level is specified at -15dBm.
Based on the above assessment, we think there is sufficient technical justification to preserve this exception in the spec. We also think it would not be reasonable to force a UE to use a higher cost or more filter components to simply pass the artificially engineered OBB requirement without exceptions where the blocking condition may not exist in real field and yet such filters may render higher insertion loss. Further, indirect path such as PCB isolation shall also be considered. Even the direct path can reach enough rejection with higher cost or more filters, transmitter power may still reach receiver LNA port thru coupling path.

Proposal 1: The following EN-DC combinations should be included in the OBB exception band combination list in Rel-15 technical specifications.
DC_11_n77
DC_21_n77
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