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1 Introduction
In RAN4#70 meeting, there’s a contribution to revisit the intra-band contiguous CA class B receiver requirements [1]. It was proposed that the ACS Case 1, NBB and WBI requirements should be modified to maintain Rel-8 UE capability. This contribution reanalyzes the 3 requirements and provides a proposal.
2 Discussion
In the first section, the Rel-8 UE capability requirements and intra-band contiguous CA class B UE receiver capability requirements are compared to reach the conclusion if the class B requirements are reasonable. The second section analyzes the class C receiver requirements using the similar methodology, and gives the proposal for the specification.
2.1 Intra-band contiguous Class B receiver requirements
2.1.1 ACS case 1
ACS requirements are related to the Rx filter selectivity capability, IIP3, IIP2 and some other non-linearity capabilities. Because this case is not the most stringent linearity requirements in Rx chain, this analysis will only consider the filter selectivity capability.
For the single carrier ACS case 1 requirements, we can get the following table 1.
Table 1: Single carrier ACS case 1 requirements analysis

	BW(MHz)
	Pcc(dBm)
	Pint(dBm)
	Pint-Pcc(dB)

	1.4
	-90.7
	-59.2
	31.5

	3
	-87.7
	-56.2
	31.5

	5
	-86
	-54.5
	31.5

	10
	-83
	-51.5
	31.5


It should be noted that in the single carrier ACS case 1 testing, the BW of the interference for 1.4 MHz and 3 MHz BW is the same with the wanted signal. In the current intra-band contiguous class B CA requirements, the interference signal’s BW is 5 MHz for all the cases, so when the interference’s power is the same, different BW signals’ PSD are different. For example, 5MHz BW signal’s PSD is 2/6 dB lower than 1.4/3MHz BW signal. Table 2 does the similar analysis with [1], but the PSD differences are added to the table. Here for simple, only CC1 power and interference power/PSD difference with CC1 are listed in the table.
Table 2: Intra-band contiguous class B ACS case 1 requirements analysis
	PSD diff.(dB)
	Pdiff(dB) 
	CC1 BW(dB)

	25.3 
	31.5 
	1.4

	27.7 
	33.9 
	1.4

	29.3 
	35.5 
	1.4

	29.2 
	31.5 
	3

	27.2 
	29.4 
	3

	29.2 
	31.5 
	3

	30.7 
	32.9 
	3

	28.5 
	28.5 
	5

	30.3 
	30.3 
	5

	25.5 
	28.5 
	10


From Table 2, we can see that because intra band contiguous CA class B ACS case 1 interference signal’s BW is larger than single carrier when 1.4/3 MHz BW single carrier is tested, the following can be concluded.
When interference signal’s PSD difference is considered, the intra band contiguous CA class B ACS case 1 requirements are not more stringent than Rel-8 single carrier requirements.

2.1.2 Narrow band blocking

When Narrow band blocking requirements are considered, the analysis method is similar with ACS. Because the interference is CW signal, the interference signal PSD difference between the CA and single carrier doesn’t exist. So the requirements for class B are more stringent than single carrier as analyzed in [1]. It was proposed in [1] that modifying the NBB requirements as,
NBB: Power per CC=max(REFSENS+16, -83dBm)

But when we look at the single carrier requirements, 1.4M single level is -82.7 dBm in the NBB scenario with the assumption that REFSENS = -104.7 dBm. If REFSENS is relaxed for some bands, NBB will also be relaxed. So we propose to modify the class B requirements as

NBB: Power per CC=max(REFSENS+16, -82dBm)

2.1.3 Wide band intermodulation
Wide band intermodulation requirements are related to Rx IIP3 performance and the Rx filter performance. Because intra-band class B CA BW is not larger than 20MHz, we can assume the IIP3 performance is similar to 20MHz single carrier. But when thinking of Rx filter performance and the CW interference signal, as [1] analyzed, WBI requirements for class B are more stringent than single carrier, we propose to define the same requirements as intra-band contiguous class C as,
WBI: Power per CC= REFSENS+12
2.2 Intra-band contiguous Class C receiver requirements
For intra-band contiguous Class C receiver requirements, the similar problem exists for the small bandwidth like 1.4MHz and 3MHz in NBB requirements, for the CCs BW >= 5 MHz, there’s no problem. Although there are no such class C band combinations including 1.4MHz and 3MHz BW CC, but we think there need some clarification for the general class C requirements for NBB like the intra-band non-contiguous carrier aggregation,
For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, each larger than or equal to 5 MHz, the adjacent channel selectivity requirements are defined with the uplink configuration of the PCC being in accordance with Table 7.3.1A-3.
We propose to add the following note to the NBB requirements table for intra-band contiguous class C requirements,
Note: The requirement is applied for the band combinations whose component carriers’ BW≥5 MHz.
3 Conclusion
This contributions analyzes the problem raised by [1], which is intra-band contiguous class B receiver requirements, and it is concluded that,
When interference signal’s PSD difference is considered, the intra band contiguous CA class B ACS case 1 requirements are not more stringent than Rel-8 single carrier requirements.

It is proposed to modify the intra-band contiguous class B receiver NBB and WBI requirements as following,

NBB: Power per CC=max(REFSENS+16, -82dBm)

WBI: Power per CC= REFSENS+12
For intra-band contiguous class C requirements, it is proposed to add the following note to the NBB requirements table,

Note: The requirement is applied for the band combinations whose component carriers’ BW≥5 MHz.
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