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1. Introduction
In this document, we propose to introduce RX blocking requirements for all BW Class in general for release 16.
2. Discussion

2.1. The proposal
In RAN4#88Bis, it was decided to introduce the new combinations 10+100, 20+100, 40+100 in release 16 not as release independent due to existing RX requirements for BW class C. However, if new RX requirements can be agreed in release 16, then potentially the new combinations can be introduced as release independent. Therefore, it was decided that RX requirements for new BW class combinations, such as BW class B and BW class F and other BW classes with new combinations will be introduced in release 16.

So, this document is a slight revision and resubmission of RX requirements [1] that we introduced in the last meeting for all BW class in NR bands. The main difference between the existing requirements in [2] and the proposed requirements is that the ACS value depends on the ratio of the aggregated BW to the minimum of the CC BW’s in the BW class. So, the new requirements use the minimum jammer BW in the BW class, but the ACS value is scaled so we maintain the same jammer PSD as in the aggregated BW jammer case. 
The new proposal is presented in such a way that the jammer PSD does not degrade by more than 3dB over all combination sets in the BW class. We show this in Figure 1. The example in the figure illustrates the difference between the existing proposal and the new proposal for 2 cases in BW class C, 10+100 and 100+100. For the 100+100 case, the jammer PSD is higher in the new proposal than the existing spec. For the 100+10 case, the average of the high and low side jammer PSD’s is higher than the “hypothetical” existing spec, but 3dB degraded from the 100+100 case. The closer the ratio of CC1BW/CC2BW is to 1, the less degradation you have in jammer PSD in the combination set. Table 1 contains the summary of the new requirements. Sections 2.2, 2.3, and 2.4 contain the spec details.
It also follows that since the blocker BW is reduced that the same blocker BW be used for wide band intermodulation. However, due to the wide band filters used in NR bands 77, 78, and 79, it makes sense to the OOB range starting in range 3 as max(200,3AggBW) for aggregated BW’s <=200MHz and limiting the OOB range 3 start at min(600M, max(200M,3AggBW) for aggregated BW’s > 200MHz.
Proposal 1: Use CA ACS, IBB values as shown in Table 1 and section 2.2, 2.3 and 2.4, with the jammer bandwidth as the minimum of the component carrier BW’s used in the bandwidth class for the jammer BW.

Proposal 2: If proposal 1 is agreed, use the same jammer bandwidth described in proposal 1 for CA wide band intermodulation.
Proposal 3: If proposal 1 is agreed, use the OBB level offset in Table 1 for OOB blocking and Spurious responses.
Proposal 4: If proposal 1 is agreed, the OOB range starting in range 3 as max(200,3AggBW) for aggregated BW’s <=200MHz (B, C, F, G, H) and limiting the OOB range 3 start at Min(600M, max(200M,3AggBW) for aggregated BW’s > 200MHz (D, E, I, J, K, L).
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Figure 1: Jammer PSD for the various combination sets for existing and proposed requirements
Table 1: Summary of Intra-band RX specifications for all BW class in release 16
	BW Class
	AggBW
	Jammer BW
	ACS1 dB
	ACS2 sig, dBm
	ACS2 dBm
	∆IBB sig
	IBB1 dBm
	IBB2 dbm
	∆OBB sig
	OBB_Range2
	OBB_Range 3

	B 
	20M- 50M
	10M
	26.0
	-49.5 +10log(Nc/Nagg)
	-25
	13.0
	-56
	-44
	9
	
	max(200,3AggBW)

	F
	60M -100M
	20M
	26.0
	-49.5 +10log(Nc/Nagg)
	-25
	13.0
	-56
	-44
	9
	
	max(200,3AggBW)

	C
	110M -200M
	10M
	20.0
	-43.5 +10log(Nc/Nagg)
	-25
	19.0
	-56
	-44
	9
	 
	max(200,3AggBW)

	D
	210M-300M
	50M
	25.2
	-48.7+10log(Nc/Nagg)
	-25
	13.8
	-56
	-44
	9
	
	Min(600M, max(200M,3AggBW)

	E
	310M -400M
	50M
	24.5
	-47.5+10log(Nc/Nagg)
	-25
	15.0
	-56
	-44
	9
	
	Min(600M, max(200M,3AggBW)

	G
	110M-150M
	20M
	24.2
	-47.7+10log(Nc/Nagg)
	-25
	14.8
	-56
	-44
	9
	
	max(200,3AggBW)

	H
	160M-200M
	20M
	23.0
	-46.5+10log(Nc/Nagg)
	-25
	16.0
	-56
	-44
	9
	
	max(200,3AggBW)

	I
	210M-250M
	20M
	22.0
	-45.5+10log(Nc/Nagg)
	-25
	17.0
	-56
	-44
	9
	
	Min(600M, max(200M,3AggBW)

	J
	260M-300M
	20M
	21.2
	-44.7+10log(Nc/Nagg)
	-25
	17.8
	-56
	-44
	9
	
	Min(600M, max(200M,3AggBW)

	K
	310M-350M
	20M
	20.6
	-44.1+10log(Nc/Nagg)
	-25
	18.4
	-56
	-44
	9
	
	Min(600M, max(200M,3AggBW)

	L
	360M-400M
	20M
	20.0
	-43.5+10log(Nc/Nagg)
	-25
	19.0
	-56
	-44
	9
	 
	Min(600M, max(200M,3AggBW)

	NOTE 1: ACS1 tested with REFSENS+14dB per CC

NOTE 2: ∆IBB and ∆OBB are added to REFSENS per CC

NOTE 3: Jammer BW is the minimum CCBW in the Bandwidth Class

NOTE 4: Jammer BW’s apply to ACS BW and IBB BW
NOTE 5: ACS interferer level is added to the aggregated power of the wanted signal


2.2.  ACS test case 1 Spec Detail

Table 2.2-1: Adjacent channel selectivity, all BW Class
	
	
	CA Bandwidth Class

	Rx Parameter
	Units
	B
	C
	D
	E
	F

	ACS
	dB
	26
	20
	25.2
	24
	26


	
	
	CA Bandwidth Class

	Rx Parameter
	Units
	G
	H
	I
	J
	K
	L

	ACS
	dB
	24.2
	23
	22
	21.2
	20.6
	20


Table 2.2-2: Test parameters for Adjacent channel selectivity, all BW Class
	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC
	
	REFSENS + 14 dB
	REFSENS + 14 dB
	REFSENS + 14 dB
	REFSENS + 14 dB
	REFSENS + 14 dB

	PInterferer
	dBm
	Aggregated power + 24.5 dB
	Aggregated power + 18.5 dB
	Aggregated power + 23.7 dB
	Aggregated power + 22.5 dB
	Aggregated power + 24.5 dB

	BWInterferer 
	MHz
	10
	10
	50
	50
	20

	FInterferer (offset)
	MHz
	5 + Foffset
/

-5 - Foffset
	5 + Foffset
/

-5 - Foffset
	25 + Foffset
/

-25 -Foffset
	25 + Foffset
/

-25 -Foffset
	10 + Foffset
/

-10 - Foffset

	NOTE 1:
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.
NOTE 2:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
[image: image2.wmf]é

ù

(

)

SCS

SCS

F

5

.

0

/

interferer

+

MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with an SCS equal to that of the wanted signal.

NOTE 3:
The interferer consists of the RMC specified in […]


	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	G
	H
	I
	J
	K
	L

	Pw in Transmission Bandwidth Configuration, per CC
	
	REFSENS + 14 dB
	REFSENS + 14 dB
	REFSENS + 14 dB
	REFSENS + 14 dB
	REFSENS + 14 dB
	REFSENS + 14 dB

	PInterferer
	dBm
	Aggregated power + 22.7 dB
	Aggregated power + 21.5 dB
	Aggregated power + 20.5dB
	Aggregated power + 19.7 dB
	Aggregated power + 19.1dB
	Aggregated power + 18.5 dB

	BWInterferer 
	MHz
	20
	20
	20
	20
	20
	20

	FInterferer (offset)
	MHz
	10 + Foffset
/

-10 - Foffset
	10 + Foffset
/

-10 - Foffset
	10 + Foffset
/

-10 -Foffset
	10 + Foffset
/

-10 -Foffset
	10 + Foffset
/

-10 - Foffset
	10 + Foffset
/

-10 - Foffset

	NOTE 1:
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.
NOTE 2:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with an SCS equal to that of the wanted signal.

NOTE 3:
The interferer consists of the RMC specified in […]


2.3. ACS test case 2 Spec Detail

Table 2.3-1 Test parameters for Adjacent channel selectivity, all BW Class, 

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	-49.5 +10log10(NRB,c/ NRB agg)
	-43.5 +10log10(NRB,c/NRB agg)
	-48.7 +10log10(NRB,c/NRB agg)
	-47.5 +10log10(NRB,c/NRB agg)
	-49.5 +10log10(NRB,c/NRB agg)

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	10
	10
	50
	50
	20

	FInterferer (offset)


	MHz
	5 + Foffset
/

-5 - Foffset
	5 + Foffset
/

-5 - Foffset
	25 + Foffset
/

-25 -Foffset
	25 + Foffset
/

-25 -Foffset
	10 + Foffset
/

-10 - Foffset

	NOTE 1:
The transmitter shall be set to 24 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.
NOTE 2:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with an SCS equal to that of the wanted signal.

NOTE 3:
The interferer consists of the RMC specified in […]


	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	G
	H
	I
	J
	K
	L

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	-47.7 +10log10(NRB,c/ NRB agg)
	-46.5 +10log10(NRB,c/NRB agg)
	-45.5 +10log10(NRB,c/NRB agg)
	-44.7 +10log10(NRB,c/NRB agg)
	-44.1 +10log10(NRB,c/NRB agg)
	-43.5 +10log10(NRB,c/NRB agg)

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	20
	20
	20
	20
	20
	20

	FInterferer (offset)


	MHz
	10 + Foffset
/

-10 - Foffset
	10 + Foffset
/

-10 - Foffset
	10 + Foffset
/

-10 -Foffset
	10 + Foffset
/

-10 -Foffset
	10 + Foffset
/

-10 - Foffset
	10 + Foffset
/

-10 - Foffset

	NOTE 1:
The transmitter shall be set to 24 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.
NOTE 2:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with an SCS equal to that of the wanted signal.

NOTE 3:
The interferer consists of the RMC specified in […]


2.4.  IBB Spec Detail
Table 2.4-1: In band blocking parameters
	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA Bandwidth Class specific value below

	
	
	13
	19
	13.8
	15
	13

	BWInterferer 
	MHz
	10
	10
	50
	50
	20

	FIoffset, case 1 
	MHz
	15
	15
	75
	75
	30

	FIoffset, case 2 
	MHz
	25
	25
	125
	125
	50

	NOTE 1:
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.
NOTE 2:
The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1


	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	G
	H
	I
	J
	K
	L

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA Bandwidth Class specific value below

	
	
	14.8
	16
	17
	17.8
	18.4
	19

	BWInterferer 
	MHz
	20
	20
	20
	20
	20
	20

	FIoffset, case 1 
	MHz
	30
	30
	30
	30
	30
	30

	FIoffset, case 2 
	MHz
	50
	50
	50
	50
	50
	50

	NOTE 1:
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.
NOTE 2:
The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1


Table 2.4-2: In-band blocking
	CA configuration
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-56
	-44

	
	FInterferer

(offset)
	MHz
	=-Foffset– FIoffset,case 1
&

=+Foffset + FIoffset,case 1
	≤-Foffset– FIoffset,case 2
&

≥+Foffset + FIoffset,case 2

	NOTE 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 
NOTE 2:
For each carrier frequency the requirement is valid for two frequencies: 




a. the carrier frequency -Foffset - FIoffset, case 1 and




b. the carrier frequency +Foffset + FIoffset, case 1
NOTE 3:
Foffset is the frequency offset from the center frequency of the CC being tested to the edge of aggregated channel bandwidth.
NOTE 4:
The Finterferer (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the interferer and shall be further adjusted to 
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3. Conclusion
Proposal 1: Use CA ACS, IBB, OBB values as shown in Table 1 and section 2.2, 2.3 and 2.4, with the jammer bandwidth as the minimum of the component carrier BW’s used in the bandwidth class for the jammer BW.

Proposal 2: If proposal 1 is agreed, use the same jammer bandwidth described in proposal 1 for CA wide band intermodulation.

Proposal 3: If proposal 1 is agreed, use the OBB level offset in Table 1 for OOB blocking and Spurious responses

Proposal 4: If proposal 1 is agreed, the OOB range starting in range 3 as max(200,3AggBW) for aggregated BW’s <=200MHz (B, C, F, G, H) and limiting the OOB range 3 start at Min(600M, max(200M,3AggBW) for aggregated BW’s > 200MHz (D, E, I, J, K, L).
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