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1 Introduction
The WI proposal on LTE Advanced Intra-band Carrier Aggregation in Band 42 for 3DL was approved in RAN#65 [1]. One of the objectives is to specify the core RF requirements for 3-CC contiguous intra-band DL CA in Band 42, specifically considering aggregation of 3 channel bandwidths up to 60MHz for downlink.

This contribution provides analysis on the impact on UE receiver requirements for 3DL CCs in Band 42. A text proposal is also provide for TR 36.833-5-42 [2].
2 Discussion

The receiver requirement structure for 3 contiguous DL CCs has been developed during the work phase of CA_Band 40D and CA_Band 41 D as listed in Table 2-1. 

Table 2-1 Receiver requirements for 3 contiguous DL CCs in 36.101

	Section
	Requirements
	Notes to the requirements

	7.3.1A
	REFSENS
	Specific to CA band and number of CCs

	7.4.1A
	Max input level Minimum requirements for CA
	Support CA bandwidth class D in CA band agnostic way

	7.5.1A
	ACS Min requirements for CA
	Support CA bandwidth class D in CA band agnostic way

	7.6.1.1A
	In-band blocking
	Specific to CA band

	7.6.2.1A
	Out-of-band blocking
	Specific to CA band

	7.6.3.1A
	Narrow band blocking
	Support CA bandwidth class D in CA band agnostic way

	7.7.1A
	Spurious response
	Support CA bandwidth class D in CA band agnostic way

	7.8.1A
	Intermodulation
	Support CA bandwidth class D in CA band agnostic way

	7.9
	Spurious emission
	General requirements 

	7.10.1A
	Rx Image
	Support CA bandwidth class D in CA band agnostic way


As can be seen in the Table, majority of the requirements are defined in a CA band agnostic way, which means that CA_42D can generally reuse majority of the current requirements for bandwidth class D and only few updates are needed for some RF requirements, such as REFSENS, in-band blocking and out-of-band blocking.

· REFSENS

For intra-band contiguous carrier aggregation the throughput for REFSENS is measured on a per CC basis and the same reference sensitivity level as that for single CC is reused on a per CC basis. Hence the increasing of DL CC numbers does not impact the REFENS level. Only the uplink RB configurations need to be defined for CA_42D UE REFSENS requirements.
Table 2-2: Intra-band CA uplink configuration for reference sensitivity

	CA configuration / CC combination / NRB_agg / Duplex mode

	CA configuration
	100RB+25RB
	100RB+50RB
	75RB+75RB
	100RB+75RB
	100RB+100RB
	Duplex Mode

	
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	

	CA_1C
	
	
	N/A
	N/A
	75
	54
	N/A
	N/A
	100
	30
	FDD

	CA_3C
	50
	0
	50
	0
	N/A
	N/A
	50
	0
	50
	0
	FDD

	CA_7C
	
	
	75
	0
	75
	0
	75
	0
	75
	0
	FDD

	CA_38C
	
	
	
	
	75
	75
	
	
	100
	100
	TDD

	CA_39C
	100
	25
	100
	50
	N/A
	N/A
	100
	75
	N/A
	N/A
	TDD

	CA_40C
	
	
	100
	50
	75
	75
	N/A
	N/A
	100
	100
	TDD

	CA_41C
	
	
	100
	50
	75
	75
	100
	75
	100
	100
	TDD

	CA_40D
	
	
	100
	50
	N/A
	N/A
	N/A
	N/A
	100
	100
	TDD

	CA_41D
	
	
	100
	50
	75
	75
	100
	75
	100
	100
	TDD

	CA_42C
	100
	25
	100
	50
	N/A
	N/A
	100
	75
	100
	100
	TDD

	CA_42D
	100
	25
	100
	50
	N/A
	N/A
	100
	75
	100
	100
	TDD

	NOTE 1:
The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 2:
The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 3:
The UL resource blocks in both PCC and SCC shall be confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1).

NOTE 4:
The UL resource blocks in PCC shall be located as close as possible to the downlink operating band, while the UL resource blocks in SCC shall be located as far as possible from the downlink operating band.
NOTE 5: 
In case a CA configuration consists of CC channel bandwidths which are unequal in bandwidth the PCC channel bandwidth shall be the larger one for reference sensitivity test.

NOTE 6: 
For intra-band contiguous carrier aggregation, the requirement is verified with the largest number of [simultaneous] active uplink carriers supported by the UE.


· In-band blocking
The wanted signal level per CC has been defined for CA bandwidth D as shown in Table 2-3. CA_42D can reuse the in-band blocking parameter setting and extend the requirements applicability as shown in Table 2-4.

Table 2-3: 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

	
	
	9
	12
	13.8
	
	

	BWInterferer 
	MHz
	5
	5
	5
	
	

	FIoffset, case 1 
	MHz
	7.5
	7.5
	7.5
	
	

	FIoffset, case 2 
	MHz
	12.5
	12.5
	12.5
	
	

	NOTE 1: 
The transmitter shall be set to 4dB below PCMAX_L or PCMAX_L_CA as defined in subclause 6.2.5A
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: In-band blocking

	CA configuration
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-56
	-44

	
	FInterferer
	MHz
	=-Foffset– FIoffset,case 1
&

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

≥+Foffset + FIoffset,case 2

	CA_1C, CA_3C, CA_7C, CA_12B, CA_23B, CA_27B, CA_38C, CA_39C, CA_40C, CA_41C, CA_40D, CA_41D, CA_42C, CA_42D
	FInterferer (Range)
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15

	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 adjacent CC being tested to the edge of aggregated channel bandwidth.

NOTE 4:
The Finterferer (offset) is relative to the center frequency of the adjacent CC being tested and shall be further adjusted to 
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MHz to be offset from the sub-carrier raster.


· Out-of-band blocking
The wanted signal level per CC has been defined for CA bandwidth D as shown in Table 2-5. CA_42D can reuse the current out-of-band blocking parameter setting and extend the requirements applicability as shown in Table 2-6.
Table 2-5: Out-of-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

	
	
	
	9
	9
	
	

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L or PCMAX_L_CA as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is 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.


Table 2-6: Out of band blocking

	CA configuration
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	CA_1C, CA_3C, CA_7C , CA_12B, CA_38C, CA_40C, CA_41C, CA_40D, CA_42C, CA_42D
	FInterferer (CW)


	MHz


	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz


3 Conclusion
This paper provides analysis on UE receiver RF requirements impacts for CA_42D. A text proposal is also provided for TR 36.833-5-42 in the annex.
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Annex
--------------------------------------------------------TP for TR 36.833-5-42------------------------------------------------------------

5.2
Specific UE RF requirements
The receiver requirement structure for 3 contiguous DL CCs has been developed during the work phase of CA_Band 40D and CA_Band 41 D as listed in Table 5.2-1. 

Table 5.2-1 Receiver requirements for 3 contiguous DL CCs in 36.101

	Section
	Requirements
	Notes to the requirements

	7.3.1A
	REFSENS
	Specific to CA band and number of CCs

	7.4.1A
	Max input level Minimum requirements for CA
	Support CA bandwidth class D in CA band agnostic way

	7.5.1A
	ACS Min requirements for CA
	Support CA bandwidth class D in CA band agnostic way

	7.6.1.1A
	In-band blocking
	Specific to CA band

	7.6.2.1A
	Out-of-band blocking
	Specific to CA band

	7.6.3.1A
	Narrow band blocking
	Support CA bandwidth class D in CA band agnostic way

	7.7.1A
	Spurious response
	Support CA bandwidth class D in CA band agnostic way

	7.8.1A
	Intermodulation
	Support CA bandwidth class D in CA band agnostic way

	7.9
	Spurious emission
	General requirements 

	7.10.1A
	Rx Image
	Support CA bandwidth class D in CA band agnostic way


As can be seen in the Table, majority of the requirements are defined in a CA band agnostic way, which means that CA_42D can generally reuse majority of the current requirements for bandwidth class D and only few updates are needed for some RF requirements, such as REFSENS, in-band blocking and out-of-band blocking.

· REFSENS

For intra-band contiguous carrier aggregation the throughput for REFSENS is measured on a per CC basis and the same reference sensitivity level as that for single CC is reused on a per CC basis. Hence the increasing of DL CC numbers does not impact the REFENS level. Only the uplink RB configurations need to be defined for CA_42D UE REFSENS requirements.

Table 5.2-2: Intra-band CA uplink configuration for reference sensitivity

	CA configuration / CC combination / NRB_agg / Duplex mode

	CA configuration
	100RB+25RB
	100RB+50RB
	75RB+75RB
	100RB+75RB
	100RB+100RB
	Duplex Mode

	
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	

	CA_1C
	
	
	N/A
	N/A
	75
	54
	N/A
	N/A
	100
	30
	FDD

	CA_3C
	50
	0
	50
	0
	N/A
	N/A
	50
	0
	50
	0
	FDD

	CA_7C
	
	
	75
	0
	75
	0
	75
	0
	75
	0
	FDD

	CA_38C
	
	
	
	
	75
	75
	
	
	100
	100
	TDD

	CA_39C
	100
	25
	100
	50
	N/A
	N/A
	100
	75
	N/A
	N/A
	TDD

	CA_40C
	
	
	100
	50
	75
	75
	N/A
	N/A
	100
	100
	TDD

	CA_41C
	
	
	100
	50
	75
	75
	100
	75
	100
	100
	TDD

	CA_40D
	
	
	100
	50
	N/A
	N/A
	N/A
	N/A
	100
	100
	TDD

	CA_41D
	
	
	100
	50
	75
	75
	100
	75
	100
	100
	TDD

	CA_42C
	100
	25
	100
	50
	N/A
	N/A
	100
	75
	100
	100
	TDD

	CA_42D
	100
	25
	100
	50
	N/A
	N/A
	100
	75
	100
	100
	TDD

	NOTE 1:
The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 2:
The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 3:
The UL resource blocks in both PCC and SCC shall be confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1).

NOTE 4:
The UL resource blocks in PCC shall be located as close as possible to the downlink operating band, while the UL resource blocks in SCC shall be located as far as possible from the downlink operating band.
NOTE 5: 
In case a CA configuration consists of CC channel bandwidths which are unequal in bandwidth the PCC channel bandwidth shall be the larger one for reference sensitivity test.

NOTE 6: 
For intra-band contiguous carrier aggregation, the requirement is verified with the largest number of [simultaneous] active uplink carriers supported by the UE.


· In-band blocking
The wanted signal level per CC has been defined for CA bandwidth D as shown in Table 5.2-3. CA_42D can reuse the in-band blocking parameter setting and extend the requirements applicability as shown in Table 5.2-4.
Table 5.2-3: 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

	
	
	9
	12
	13.8
	
	

	BWInterferer 
	MHz
	5
	5
	5
	
	

	FIoffset, case 1 
	MHz
	7.5
	7.5
	7.5
	
	

	FIoffset, case 2 
	MHz
	12.5
	12.5
	12.5
	
	

	NOTE 1: 
The transmitter shall be set to 4dB below PCMAX_L or PCMAX_L_CA as defined in subclause 6.2.5A
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 5.2-4: In-band blocking

	CA configuration
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-56
	-44

	
	FInterferer
	MHz
	=-Foffset– FIoffset,case 1
&

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

≥+Foffset + FIoffset,case 2

	CA_1C, CA_3C, CA_7C, CA_12B, CA_23B, CA_27B, CA_38C, CA_39C, CA_40C, CA_41C, CA_40D, CA_41D, CA_42C, CA_42D
	FInterferer (Range)
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15

	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 adjacent CC being tested to the edge of aggregated channel bandwidth.

NOTE 4:
The Finterferer (offset) is relative to the center frequency of the adjacent CC being tested and shall be further adjusted to 
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MHz to be offset from the sub-carrier raster.


· Out-of-band blocking
The wanted signal level per CC has been defined for CA bandwidth D as shown in Table 5.2-5. CA_42D can reuse the current out-of-band blocking parameter setting and extend the requirements applicability as shown in Table 5.2-6.
Table5.2-5: Out-of-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

	
	
	
	9
	9
	
	

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L or PCMAX_L_CA as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is 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.


Table 5.2-6: Out of band blocking

	CA configuration
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	CA_1C, CA_3C, CA_7C , CA_12B, CA_38C, CA_40C, CA_41C, CA_40D, CA_42C, CA_42D
	FInterferer (CW)


	MHz


	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz


--------------------------------------------------------End of Text Proposal---------------------------------------------------------------
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