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1 Introduction
In RAN 4 #69 UE RF AH meeting, the nominal guard band and channel spacing were defined, and some receiver requirements were also discussed. Based on agreed nominal guard band and channel spacing, this contribution provides some analysis on receiver requirements for CA bandwidth class D.
2 Discussion

2.1 Necessity of reconsideration on Maximum Input level
In release 8/9, the maximum input level requirement is defined as -25dBm in TS 36.101. For intra-band CA class C, it should also guarantee -25dBm input level of each component carrier, so UE should be able to correctly receive the wanted signal up to -22 dBm in total. 
For CA class D, in order to keep the same spectral power density with the maximal input level of single CC and intra-band CA class C. For class D, i.e.,up to 60MHz aggregated channel bandwidth, the wanted signal of the receive will be up to -20.2 dBm in total. The contribution [1] gave the test results to make sure how much additional margin of 3DL maximum input level comparing with Rel-9. Using the same method with Rel-9, gradually increasing the signal level till UEs could not meet the required throughput of ≥ 95% of the maximum throughput of the reference measurement channels. According to the measurement results [1], the worst case results of multiple vendors is -14dBm, there is 6.2 dB margin, it is enough to -20.2 dBm maximum input level.
Proposal 1: The maximum input level of intra-band CA class D should be defined as -20.2dBm.
2.2 Adjacent channel selectivity
UE ACS requirement was specified in 3GPP together with the ACLR, based on system level co-existence simulations. ACS performance of LTE UE up to 10MHz bandwidth was equal to WCDMA UE ACS performance. In order to avoid very stringent selectivity requirements, the ACS requirement were relaxed for 15 and 20MHz UEs, i.e. 3dB relaxation for15MHz and 6dB relaxation for 20MHz. For CA class C UE, ACS requirement was further relaxed to 24dB due to increased aggregated channel bandwidth. For CA class D, ACS should be defined following the same principles, and the relaxation will be scaled with the aggregated channel bandwidth. Therefore, as baseline requirements of other receiver requirements, CA class D ACS should be 22.2dB.
Proposal 2: For intra-band contiguous CA class D, the ACS should be 22.2dB.
For the ACS test of CA class D, all three downlinks should be activated, but each is tested individually with its respective interferer for both downlinks at the edge of channel bandwidth, and the interferer frequency offset refers to the center frequency of the adjacent CC being tested. Additional, it’s no need to test the ACS of middle downlink, due to its adjacent channel located in the channel bandwidth.
Table 7.5.1A-1: Adjacent channel selectivity

	
	
	CA Bandwidth Class

	Rx Parameter
	Units
	B
	C
	D
	E
	F

	ACS
	dB
	27
	24
	22.2
	
	


Table 7.5.1A-2: Test parameters for Adjacent channel selectivity, Case 1

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Power per CC in Aggregated Transmission Bandwidth Configuration
	
	REFSENS + 14 dB
	REFSENS + 14 dB
	REFSENS + 14 dB
	
	

	PInterferer
	dBm
	Aggregated power + 25.5 dB
	Aggregated power + 22.5 dB
	Aggregated power + 20.7 dB
	
	

	BWInterferer 
	MHz
	5
	5
	5
	
	

	FInterferer (offset)
	MHz
	2.5 + Foffset
/

-2.5 - Foffset
	2.5 + Foffset
/

-2.5 - Foffset
	2.5 + Foffset
/

-2.5 - Foffset
	
	

	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 
NOTE 3:
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.


Table 7.5.1A-3: Test parameters for Adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Power per CC in Aggregated Transmission Bandwidth Configuration
	dBm
	-53.5
	-50.5
	-48.7
	
	

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	5
	5
	5
	
	

	FInterferer (offset)


	MHz
	2.5+ Foffset
/

-2.5- Foffset
	2.5+ Foffset
/

-2.5- Foffset
	2.5+ Foffset
/

-2.5- Foffset
	
	

	NOTE 1:
The transmitter shall be set to 24dB 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 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

NOTE 3:
5. 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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2.3 In-band blocking
For in-band blocking test of CA class D, three downlinks are activated. Each component carrier at the edge of channel bandwidth is tested individually with its respective interferer bandwidth, and the interferer frequency offset refers to the edge of aggregation channel bandwidth. And, it is no need to test the in-band blocking of middle component carrier, because in-band blocking inference signal is located out of aggregation channel bandwidth.
And to keep the per CC of intra-band CA class D has the same spectral power density with single CC and intra-band CA class C, the value is as following table:
Table 7.6.1.1A-1: In band blocking parameters

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Power per CC in Aggregated Transmission Bandwidth Configuration
	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


Proposal 3: Only defining the in-band blocking requirement for the component carrier at the edge of aggregated channel bandwidth. The test parameter of in-band blocking will be scaled along with the increased aggregated channel bandwidth for CA class D. 

3 Conclusion

Based on above analysis, for receiver requirements for CA class D, we proposed:
Proposal 1: The maximum input level of 3-CC DL intra-band CA should be defined -20.2dBm, which is 4.8dB tighter than single carrier requirement.
Proposal 2: For intra-band contiguous CA class D, the ACS should be 22.2dB.
Proposal 3: Only defining the in-band blocking requirement for the component carrier at the edge of aggregated channel bandwidth. The test parameter of in-band blocking will be scaled along with the increased aggregated channel bandwidth for CA class D. 
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