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1 Introduction
UL configurations related with REFSENS requirements for CA_25A-25A have been defined as a temple case firstly for non-contiguous intra-band carrier aggregation with 1UL/2DL component carriers in current specification. For other non-contiguous intra-band CA cases, UL configuration of CA_4A-4A with large duplex gap of 355MHz has been approved, while CA_3A-3A case is still in discussion[1-3]. Although simulation methodology could be adopted here, a general evaluate methodology is also proposed, which not only for CA_3A-3A, but also provide a guideline further for other un-defined non-contiguous intra-band CA cases, reusing some already defined cases which have similar characteristic.

In RAN4#67, we previously proposed that for CA_3A-3A with already defined CA_25A-25A[4]. Both bands operated near 2GHz with similar channel bandwidth and duplexer gap[4]. But at that time, due to limit CA configuration numbers of CA_25A-25A, only 8 CA configurations for CA_3A-3A could be defined while UL configurations for other 8 CA configurations CA were FFS. In this contribution, UL configuration for CA_3A-3A is further discussed considering operator requirement and realistic spectrum deployment. 
2 Discussion 
Compared to non-CA and contiguous intra-band CA, for non-contiguous intra-band CA with 1 UL/2DL, impact of TX signal leakage on RX may be more grievously due to closer location between PCC UL and SCC DL. The common sense that could reduce RB numbers of PCC UL as well as was done in single carrier REFSENS, in order to minimize the influence of TX spectral re-growth noise on SCC DL REFSENS[5]. For non-contiguous intra-band CA with 1UL/2DL, how many RB configuration should be reduced to meet the REFSENS requirement, it is related with TX-RX carrier centre frequency separation(fTX-RX), channel bandwidth of PCC and SCC, and gap between PCC and SCC(Wgap), as shown in Fig.1. For special non-contiguous intra-band CA case, only Wgap is not fixed with a range but other two conditions are fixed.
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Fig.1. REFSENS for NC intra-band CA case with 1UL/2DL
The whole Wgap range could be easily calculated for each CA configuration of CA_3A-3A. The problematic issue is how to define the mid-point of Wgap if two rows format to define UL configuration as before is accepted. As noted in previous contribution, the UL configuration of CA_3A-3A could be defined by sharing the same similar characteristic with the already defined CA_25A-25A. The reason is that both bands operate at near 2 GHz with similar passband bandwidths and duplex gaps. For CA_25A-25A, the passband bandwidth is 65GHz and the duplex gap is 15MHz, while for CA_3A-3A, they are 75MHz and 20MHz. The difference is slight. Hence, Wgap range of CA_3A-3A could follow already defined CA_25A-25A. The limitation is that only 5 and 10MHz channel bandwidth options were defined for CA_25A-25A in current specification, but CA_3A-3A still includes 15MHz and 20MHz.
For 15MHz and 20MHz channel bandwidth options, mid-point of Wgap cannot be chosen randomly by operators and UE vendors if with realistic requirement. In Japan, there is spectrum deployment requirement to PCC 20MHz and SCC 5MHz with Wgap of 15MHz. So the mid-point of Wgap could be 15MHz for PCC 20MHz+SCC 5MHz case. Considering PCC size of 20MHz, the SCC channel bandwidth is inversely proportional to mid-point of Wgap. That being said, when SCC channel bandwidth is from 5MHz increased to 10MHz, it results in Wgap shrinking from 15MHz to 10MHz, as shown in Fig.2 and Table.1. For PCC of 15MHz channel bandwidth, mid-point of Wgap will follow the same principle as well as PCC of 20MHz.
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Fig.2 Realistic spectrum deployment in Japan

Table.1 Wgap mid-point for PCC size of 20MHz based on spectrum deployment requirement in Japan
	PCC/MHz 
	SCC/MHz 
	Wgap/MHz 

	20 
	5 
	15 

	20 
	10 
	10 

	20
	15 
	5 

	20 
	20 
	0 


Once the range and mid-point of Wgap are defined, RB allocation could be calculated mentioned in[6-7]. Therefore, UL configuration for CA_3A-3A for REFSENS requirements is proposed as follow, 
	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	PCC allocation
	Duplex mode

	CA_3A-3A
	25RB+25RB
	[45.0] < Wgap ≤ 65.0
	12
	FDD

	
	
	0.0 < Wgap ≤ [45.0]
	25
	

	
	25RB+50RB
	[40.0] < Wgap ≤ 60.0
	12
	

	
	
	0.0 < Wgap ≤ [40.0]
	25
	

	
	25RB+75RB
	[35.0] < Wgap ≤ 55.0
	12
	

	
	
	0.0 < Wgap ≤[35.0]
	25
	

	
	25RB+100RB
	[30.0] < Wgap ≤ 50.0
	12
	

	
	
	0.0 < Wgap ≤ [30.0]
	25
	

	
	50RB+25RB
	[30.0] < Wgap ≤ 60.0
	13
	

	
	
	0.0 < Wgap ≤ [30.0]
	33
	

	
	50RB+50RB
	[25.0] < Wgap ≤ 55.0
	13
	

	
	
	0.0 < Wgap ≤ [25.0]
	33
	

	
	50RB+75RB
	[20.0] < Wgap ≤ 50.0
	13
	

	
	
	0.0 < Wgap ≤ [20.0]
	33
	

	
	50RB+100RB
	[15.0] < Wgap ≤ 45.0
	13
	

	
	
	0.0 < Wgap ≤ [15.0]
	33
	

	
	75RB+25RB
	[20.0]< Wgap ≤ 55.0
	9
	

	
	
	0.0 < Wgap ≤[20.0]
	35
	

	
	75RB+50RB
	[15.0] < Wgap ≤ 50.0
	9
	

	
	
	0.0 < Wgap ≤ [15.0]
	35
	

	
	75RB+75RB
	[10.0] < Wgap ≤ 45.0
	9
	

	
	
	0.0 < Wgap ≤ [10.0]
	35
	

	
	75RB+100RB
	[5.0] < Wgap ≤ 40.0
	9
	

	
	
	0.0 < Wgap ≤ [20.0]
	35
	

	
	100RB+25RB
	[15.0] < Wgap ≤ 50.0
	5
	

	
	
	0.0 < Wgap ≤ [15.0]
	32
	

	
	100RB+50RB
	[10.0]< Wgap ≤ 45.0
	5
	

	
	
	0.0 < Wgap ≤ [10.0]
	32
	

	
	100RB+75RB
	[5.0] < Wgap ≤ 40.0
	5
	

	
	
	0.0< Wgap ≤ [5.0]
	32
	

	
	100RB+100RB
	0.0 < Wgap ≤ [35.0]
	5
	

	


3 Conclusion
The UL configuration for CA_3A-3A has been evaluated in this contribution. To be noted, apart from 5MHz and 10MHz PCC bandwidth options which could share the similar characteristic from already defined CA_25A-25A, especially 15MHz and 20MHz PCC bandwidth options are refinement based on realistic spectrum deployment requirement in Japan. 
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