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1. Introduction

This contribution is an update to [1] which provides a proposal for the reference sensitivity for 2DL/1UL CA_3A-3A.

2. Discussion

In [1], a proposal for reference sensitivity for CA_3A-3A was provided.  This contribution provides an update to correct errors in the previous proposal as well as to adjust the midpoint Wgap value based on offline discussion to facilitate comparison of results from multiple companies.
The guidelines used for determining the Wgap values are summarized.  The previous agreement was to specify two Wgap ranges and therefore two reference sensitivity parameters and specifications for each bandwidth combination in a NC intra-band configuration.  The first range for large Wgap values is dictated by the largest Wgap which represents the smallest Tx-Rx separation equal to the size of the duplex gap for the band.  Due to the small Tx-Rx separation, the RIBNC will be largest for this range (i.e., within the range of 4.5 to 5.5 dB for the case of CA_25A-25A as an example) and the uplink PCC allocation is likely to be restricted to minimize the influence of Tx spectral regrowth.  The second range is limited by the "midpoint" Wgap where the Tx-Rx separation can be much larger.  In fact, it may be desirable to define a midpoint Wgap where the Tx-Rx separation is sufficiently large to afford no RIBNC relaxation.  To help determine this midpoint Wgap in such a way, a few guidelines were followed based on previous studies related to CA_25A-25A, similar to suggestions in [2] where the Tx-Rx separation was referred to as WUL-DL.  

· The first guideline is to maintain at least 40 MHz Tx-Rx separation between PCC UL and SCC DL when the PCC is 5 MHz.  When the PCC is 10 MHz or larger, we implemented a Tx-Rx separation of at least 50 MHz, and up to 55 MHz for 20 MHz PCC.  With sufficient Tx-Rx separation, the effects of Tx and Rx phase noise, Tx baseband noise, Rx IP2, etc., are small enough that RIBNC is not needed.
· The second guideline is to maintain at least enough Tx-Rx separation to avoid IM7 products between the PCC uplink RB's and their image.  Thus, the Tx-Rx separation should be at least 3x the transmission bandwidth configuration in MHz; for example, greater than 54 MHz for a 20 MHz PCC.

The midpoint Wgap is determined by simultaneously satisfying both guidelines above.  Of course, the uplink configuration may still require adjustment to contain Tx spectral regrowth, but this is reflected in the uplink configuration rather than in RIBNC.  The RIBNC estimates were obtained based on measurements of Tx and Rx noise falling into the Rx band at the given offset in conjunction with analysis of its impact on reference sensitivity.
	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_3A-3A
	25RB+25RB
	45.0 < Wgap ≤ 65.0
	121
	[4.1]
	FDD

	
	
	0.0 < Wgap ≤ 45.0
	251
	0
	

	
	25RB+50RB
	40.0 < Wgap ≤ 60.0
	121
	[2.5]
	

	
	
	0.0 < Wgap ≤ 40.0
	251
	0
	

	
	25RB+75RB
	35.0 < Wgap ≤ 55.0
	121
	[1.8]
	

	
	
	0.0 < Wgap ≤ 35.0
	251
	0
	

	
	25RB+100RB
	30.0 < Wgap ≤ 50.0
	121
	[1.4]
	

	
	
	0.0 < Wgap ≤ 30.0
	251
	0
	

	
	50RB+25RB
	30.0 < Wgap ≤ 60.0
	121
	[5.0]
	

	
	
	0.0 < Wgap ≤ 30.0
	321
	0
	

	
	50RB+50RB
	25.0 < Wgap ≤ 55.0
	121
	[3.5]
	

	
	
	0.0 < Wgap ≤ 25.0
	321
	0
	

	
	50RB+75RB
	20.0 < Wgap ≤ 50.0
	121
	[2.7]
	

	
	
	0.0 < Wgap ≤ 20.0
	321
	0
	

	
	50RB+100RB
	15.0 < Wgap ≤ 45.0
	121
	[2.3]
	

	
	
	0.0 < Wgap ≤ 15.0
	321
	0
	

	
	75RB+25RB
	25.0 < Wgap ≤ 55.0
	124
	[6.0]
	

	
	
	0.0 < Wgap ≤ 25.0
	321
	0
	

	
	75RB+50RB
	20.0 < Wgap ≤ 50.0
	124
	[4.5]
	

	
	
	0.0 < Wgap ≤ 20.0
	321
	0
	

	
	75RB+75RB
	15.0 < Wgap ≤ 45.0
	124
	[3.7]
	

	
	
	0.0 < Wgap ≤ 15.0
	321
	0
	

	
	75RB+100RB
	10.0 < Wgap ≤ 40.0
	124
	[3.3]
	

	
	
	0.0 < Wgap ≤ 10.0
	321
	0
	

	
	100RB+25RB
	15.0 < Wgap ≤ 50.0
	155
	[6.5]
	

	
	
	0.0 < Wgap ≤ 15.0
	361
	0
	

	
	100RB+50RB
	10.0 < Wgap ≤ 45.0
	166
	[5.1]
	

	
	
	0.0 < Wgap ≤ 10.0
	361
	0
	

	
	100RB+75RB
	5.0 < Wgap ≤ 40.0
	166
	[4.4]
	

	
	
	0.0 < Wgap ≤ 5.0
	361
	0
	

	
	100RB+100RB
	0.0 < Wgap ≤ 35.0
	166
	[3.9]
	

	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
The reference sensitivity for CA_3A-3A has been evaluated in this contribution.  Due to reduced Tx-Rx spacing between the PCC uplink carrier and the SCC downlink carrier, the uplink allocation has been proposed to be reduced accordingly to be able to maintain reference sensitivity.  For 15 and 20 MHz PCC bandwidths, the uplink configuration must be shifted away from the downlink band to avoid baseband CIM terms.  Finally, the reference sensitivity degradation has been evaluated for the cases with large sub-block gap and therefore narrow Tx-Rx separation.  Guidelines for one method to determine the midpoint Wgap were provided.
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