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1 Introduction
After CA_25A-25A has been defined as a temple case firstly for intra-band non-contiguous CA with 1UL/2DL, other intra-band non-contiguous cases are also approved. i.e. CA_4A-4A and CA_23A-23A with large duplex gap, CA_3A-3A with small duplexer gap. So there still left CA_2A-2A case to be defined.
In this contribution, we reiterate the proposal of UL configuration for CA_2A-2A in [1], using an alternative general evaluate methodology other than simulation methodology previously used for CA_3A-3A[2-3] .
2 Discussion 
The intra-band Non-contiguous CA cases are divided into 2 kinds of cases, wherein one kind of cases with large duplex gap such as CA_4A-4A and CA_23A-23A, while the other ones with middle/small duplex gap like CA_7A-7A, CA_3A-3A and CA_2A-2A. The UL configuration for former cases could be defined easily with full UL allocation for any sub-block gap sizes without REFSENS relaxation. For latter cases, however, it is challenge to define the UL configuration due to TX leakage noise would fall into RX channels because of small duplex gap, thus have to restrict UL RB numbers or/and shift UL allocation far away from DL between the UL CC and DL CCs. Sometimes, impairments to RX including LO phase noise, spectrum re-growth etc. lead to ∆RIBNC even two strategies above are adopted. In this contribution, CA_2A-2A belongs to the latter cases.
[image: ]
Fig.1. REFSENS for NC intra-band CA case with 1UL/2DL
Band 2 is within Band 25, so could adopt the UL configuration of Band 25 as reference band. Approved WI[4] indicates that CA_2A-2A has 16 CA combinations. As methodology description in [1], the mid-point of gap between PCC and SCC(Wgap, as shown in Fig.1) could be obtained by sharing the same similar characteristic with the already defined intra-band Non-contiguous CA cases, such as that CA_3A-3A previously reused already defined CA_25A-25A. If two rows format is accepted to define UL configuration with fixed the mid-point of Wgap, maximum allowable UL RB allocation could be evaluated for each CA configuration according to approach steps as below
1. Calculate the whole Wgap range for each CA combination of specific intra-band Non-contiguous CA case.
2. Compare the operating band and duplexer gap with the already defined cases, and decide whether reusing the characteristic of already defined intra-band Non-contiguous band cases to identify Wgap mid-point value.
3. For the rest of CA combinations or for the case that cannot reuse already defined cases as reference, take realistic spectrum requirement from operators into account for Wgap mid-point additionally.
4. Check if the TX intermodulation products including CIM3/5 and IMD7 terms to reach the DL. If so, shift the uplink away from the DL, in order to avoid REFSENS degradation.
5. Recalculate the UL RB allocation if the location has shifted now allowing a larger allocation.
6. For the given UL allocation size and location, evaluate the other impairments to RX including TX noise, RX blocking, etc. in order to check whether need REFSENS relaxation ∆RIBNC.
So in this case, for PCC size of 5 and 10MHz, the Wgap mid-point could reuse CA_25A-25A as reference. Since REFSENS of Band 2 is 1.5dB tighter than Band 25, meanwhile the duplexer gap is 5MHz wider, so it is difficult to identify the ∆RIBNC from Band 25 as reference. 


Fig.3 Frequency arrangement of Band 2 and Band 25 
In the other way, intuitively observe that both Band 2 and Band 3 both have the same duplexer gap of 20MHz and operate near 2 GHz with similar passband bandwidth, so reuse CA_3A-3A as reference case not only be used to define UL configuration of 15MHz and 20MHz PCC size for CA_2A-2A, but also to evaluate the related ∆RIBNC. Wgap mid-point of CA_2A-2A is calculated based on the same distance between PCC UL and SCC DL(WUL-DL) with CA_3A-3A. 
In addition, given the certain CA combination, the same UL RB allocation and the given WUL-DL, the leakage signal level at receiver channel suppose be the same with the similar UE RF settings. Therefore, ∆RIBNC difference of two band cases depends on the REFSENS difference of Band 2 and Band 3. In conjunction with ∆RIBNC of CA_2A-2A is expected to be 1dB higher than CA_3A-3A for the certain the certain CA combination, hence Band 2 REFSENS is 1dB tighter than Band 3. Summing up, UL configuration of CA for CA_2A-2A is proposed as Table 2.


Fig.2. ∆RIBNC difference between CA_2A-2A and CA_3A-3A with the same assumption of UL RB allocation and CA combination









Table.2 UL configuration for CA_2A-2A
	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_2A-2A
	25RB+25RB
	30.0 < Wgap ≤ 50.0
	121
	[5.7]
	FDD

	
	
	0.0 < Wgap ≤ 30.0
	251
	0
	

	
	25RB+50RB
	25.0< Wgap ≤ 45.0
	121
	[4.8]
	

	
	
	0.0 < Wgap ≤ 25.0
	251
	0
	

	
	25RB+75RB
	20.0< Wgap ≤ 40.0
	121
	[4.6]
	

	
	
	0.0 < Wgap ≤ 20.0
	251
	0
	

	
	25RB+100RB
	15.0< Wgap ≤ 35.0
	121
	[4.4]
	

	
	
	0.0 < Wgap ≤ 15.0
	251
	0
	

	
	50RB+25RB
	15.0 < Wgap ≤ 45.0
	121
	[6.1]
	

	
	
	0.0 < Wgap ≤ 15.0
	321
	0
	

	
	50RB+50RB
	10.0 < Wgap ≤ 40.0
	121
	[5.3]
	

	
	
	0.0 < Wgap ≤ 10.0
	321
	0
	

	
	50RB+75RB
	5.0 < Wgap ≤ 35.0
	121
	[4.8]
	

	
	
	0.0 < Wgap ≤ 5.0
	321
	0
	

	
	50RB+100RB
	0.0 < Wgap ≤ 30.0
	121
	[4.4]
	

	
	75RB+25RB
	10.0 < Wgap ≤ 40.0
	124
	[7.0]
	

	
	
	0.0 < Wgap ≤ 10.0
	321
	0
	

	
	75RB+50RB
	5.0 < Wgap ≤ 35.0
	124
	[5.7]
	

	
	
	0.0 < Wgap ≤ 5.0
	321
	0
	

	
	75RB+75RB
	0.0 < Wgap ≤ 30.0
	124
	[5.2]
	

	
	75RB+100RB
	0.0 < Wgap ≤ 25.0
	124
	[4.8]
	

	
	100RB+25RB
	0.0 < Wgap ≤ 35.0
	165
	[7.5]
	

	
	100RB+50RB
	0.0 < Wgap ≤ 30.0
	166
	[6.1]
	

	
	100RB+75RB
	0.0 < Wgap ≤ 25.0
	166
	[5.5]
	

	
	100RB+100RB
	0.0 < Wgap ≤ 20.0
	166
	[5.1]
	

	NOTE 1:  1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.
NOTE 2:	Wgap is the sub-block gap between the two sub-blocks.
NOTE 3:	The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.
NOTE 4:	4 refers to the UL resource blocks shall be located at RBstart=56.
NOTE 5:	5 refers to the UL resource blocks shall be located at RBstart=68.
NOTE 6:	6 refers to the UL resource blocks shall be located at RBstart=67.



3 Conclusion
In this contribution, UL configuration for REFSENS requirements CA_2A-2A is proposed reiterate. CA_25A-25A and CA_3A-3A are used as reference cases since certain band case operates at similar frequency and has similar duplexer gap as well as CA_2A-2A.
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