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1 Introduction
The REFSENS requirement for non-contiguous intra-band carrier aggregation CA_25A_25A with 1 UL was agreed in RAN4#66[1]. For the NC intra-band case, the uplink configuration for REFSENS requirement should be considered carefully, especially for the operating bands with small duplexer gap. The purpose of UL RB allocation is to minimize the impact of TX noise leakage into the receiver when measure the reference sensitivity.
In last meeting, UL configuration for both CA_4A-4A and CA_3A-3A was discussed. Because duplexer gap of CA_4A-4A is 355MHz, so the single carrier REFSENS and relative UL configuration can be reused for CA_4A-4A and it was approved in [2]. However, CA_3A_3A is a challenge case due to it has small duplexer gap of 20MHz. In this contribution, UL configuration for CA_3A_3A is discussed.  
2 Discussion 
For NC intra-band CA, issues related with definition of REFSENS have been described in [3] and [4]. In this way forward [5], it was agreed that for 1UL, the uplink PCC should be on the highest frequency band edge with the uplink allocation in the worst case location which closest to the SCC DL as illustrated in Figure 1.
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Figure1. REFSENS for NC intra-band CA case with 1 UL
When the REFSENS requirements are specified, the uplink RB allocation should be specified. Because of limited duplexer isolation, the transmitter signal will leak into the receiver side and cause interferes at received side. In addition, the IQ image and IM3 will also degrade REFSENS [6]. Therefore, for given the TX power and the duplexer gap, the TX noise level on the DL carrier generally depend on the UL RB allocation and frequency distance between the PCC UL and SCC DL, which is referred to as the minimum UL-DL gap (as denoted by WUL-DL in Figure1).  
During the time of defining UL configuration for CA_25A_25A REFSENS, simulation results of Tx leakage under certain UL configuration and Wgap was used [8]. For example, for the case PCC5MHz+SCC10MHz, 25MHz breaking point of Wgap and relative UL RB allocation was derived based on simulation results of Tx leakage, i.e., to maintain the Tx leakage below -109dBm/5MHz, when Wgap∈(0MHz, 25MHz], the maximum UL configuration is set to 25RB, while Wgap∈(25MHz, 50MHz] the maximum UL configuration is approximately set to 10RB with 5dB REFSENS degradation. However, these simulated results strongly depend on the simulation assumption, such as filter provided by vendor. Actually, Wgap range is dominated on the device performance from vendors. Therefore, Wgap range and relative UL configuration are not specified for other intra-band non-continuous band combination without simulation.
In Rel-8 UL, for non-CA case, a methodology was provided to estimate the maximum RB allocation [7]. In WCDMA, the general rule to avoid RX desenses is to meet the requirement as follow
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where fTX-RX is duplex distance as shown in Figure1. Equivalently, for the LTE case, we could have
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while BW2 is the channel bandwidth of PCC and 
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is the UL transmission BW configuration. Since the UL allocation for REFSENS
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Then Equ.(3) could be changed to
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Therefore, the maximum RB allocation could be obtained
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In NC intra-band CA case, PCC UL and SCC DL are taken into account. Then the maximum RB allocation not only depend on parameters in Equ.(5), but also depend on sub-block gap. As shown in Figure 1, by following the methodology as above, the maximum UL configuration is given as
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where BW1 and BW2 are the PCC and SCC channel bandwidth respectively. 
Based on this analysis, Figure 2 shows the calculation result for CA_25A_25A. The results also explore the Wgap and UL configuration to define the REFSEFS requirement as shown in simulation results to derive the requirements [8]. For example, for the case PCC5MHz+SCC10MHz, when Wgap∈(0MHz<25MHz], the maximum UL configuration is set to 25RB, while Wgap∈(25MHz, 50MHz] the maximum UL configuration is approximately set to 8RB without REFSENS degradation.
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Figure 2. UL configurations for CA_25A_25A by using methodology A
Another critical problem for UL configuration definition is how to define the Wgap range. In specification, the Wgap range is divided into 2 parts for CA_25A_25A based on the simulation results as analysis above [4]. Also, based on maximum UL configuration and Wgap relationship as shown in Figure 2, the transmission RB allocation is more accurate if Wgap ranges are divided according to every combinations sets of Wgap and UL configuration. However it is too complicated for REFSENS test which is not expected. Therefore, to reduce the Wgap range as much as possible should be considered while defining the REFSENS for other intra-band non-continuous CA. 
An alternative methodology to define reasonable Wgap ranges without direct simulation campaign for certain band is provided. For NC intra-band CA, the minimum UL DL gap may be as small as the duplexer gap, if PCC UL and SCC DL are located on the band edge. Similarly, it was proposed that the UL configuration for NC CA case could be defined by using the ratio of maximum transmission configuration to minimum UL-DL gap from the single case [8]. This methodology could be defined reasonable Wgap ranges for CA_3A_3A base on already defined CA_25A_25A UL cases, due o both these Band3 and Band25 have similar band frequency and duplexer gap. For example, in CA_25A_25A, WUL-DL equal to 50MHz when Wgap=15MHz(WUL-DL=50MHz), the maximum transmission configuration is 32RB for 10MHz+5MHz as shown in Figure 3(a). Meanwhile, for the CA_3A_3A with the same WUL-DL= 50MHz for the same 5MHz+10MHz, Wgap=30MHz as shown in Figure3(b). This works for any PCC + SCC 10MHz case for CA_3A_3A. Once Wgap ranges is obtained, then could define the UL configuration combined with calculated allowed RB numbers without REFSENS degradation, as shown in Figure 4. 
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(a) 10MHz+5MHz for CA_25A_25A with WUL-DL=50MHz and Wgap=15MHz
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(b) 10MHz+5MHz for CA_3A_3A with WUL-DL=50MHz and Wgap=30MHz
Figure 3. 10MHz+5MHz case for CA_25A_25A and CA_3A_3A with the same WUL-DL
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Figure 4. Comparision of UL configuration between CA_25A_25A and CA_3A_3A
Since in CA_25A_25A, 4 CA configurations are included, i.e., 5MHz+10MHz, 5MHz+10MHz, 10MHz+5MHz and 10MHz+10MHz cases. Therefore, for CA_3A_3A, if considering the same WUL-DL and SCC BW, the related Wgap ranges and the maximum allowed transmission RB allocation for 8 CA configuration could be defined based on above analysis, which as shown the highlight part of table 1. However, still have another 8 CA configurations are not defined by using this methodology due to lack reference of equal WUL-DL and SCC BW configuration from band 25. 
Table 1. UL configuration for CA_3A_3A
	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
	

	
	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
	

	
	25RB+75RB
	[TBD] < Wgap ≤ 55.0
	TBD
	

	
	
	0.0 < Wgap ≤[TBD]
	TBD
	

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

	
	
	0.0 < Wgap ≤ [35.0]
	25
	

	
	50RB+75RB
	[TBD] < Wgap ≤ 50.0
	[TBD]
	

	
	
	0.0 < Wgap ≤ [TBD]
	[TBD]
	

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

	
	
	0.0 < Wgap ≤ [30.0]
	25
	

	
	75RB+75RB
	[TBD] < Wgap ≤ 45.0
	[TBD]
	

	
	
	0.0 < Wgap ≤ [TBD]
	[TBD]
	

	
	25RB+100RB
	[TBD] < Wgap ≤ 50.0
	[TBD]
	

	
	
	0.0 < Wgap ≤ [TBD]
	[TBD]
	

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

	
	
	0.0 < Wgap ≤ [30.0]
	22
	

	
	50RB+100RB
	[TBD] < Wgap ≤ 45.0
	[TBD]
	

	
	
	0.0 < Wgap ≤ [TBD]
	[TBD]
	

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

	
	
	0.0 < Wgap ≤ [25.0]
	34
	

	
	75RB+100RB
	[TBD] < Wgap ≤ 40.0
	[TBD]
	

	
	
	0.0 < Wgap ≤ [TBD]
	[TBD]
	

	
	100RB+75RB
	[TBD] < Wgap ≤ 40.0
	[TBD]
	

	
	
	0.0< Wgap ≤ [TBD]
	[TBD]
	

	
	100RB+100RB
	[TBD] < Wgap ≤ 35.0
	[TBD]
	

	
	
	0.0 < Wgap ≤ [TBD]
	[TBD]
	

	


3 Conclusion
In this contribution, UL configuration for CA_3A-3A is discussed. Method of deriving Wgap and relative uplink configuration for CA_3A_3A from already agreed the requirements for CA_25A_25A was mentioned considering the similar frequency range and duplexer gap between Band 3 and Band 25. To be noted, still some CA configurations for Band 3 are remained FFS due to lack reference of equal WUL-DL and SCC BW configuration from band 25.  
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