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1. Introduction
In this document, we present our views on MSD, AMPR, and Co-existence.
2. Discussion
In the last meeting, companies presented views for intra-band non-contiguous CA REFESENS for CA_n26(2A). A WF [1] was agreed to analyze MSD, AMPR, and Co-existence.
Architecture chosen is 2PA. 2PA architecture eliminates the need to apply excessive backoff the TX power to compensate for LO leakage and Image as well as eliminating the need for BCS restriction that would otherwise mitigate the aforementioned effects. An added benefit for 2PA operation for non-contiguous ULCA is the reduction of reverse IMD3/5 when antenna isolation is improved. For non-contiguous allocations of contiguous ULCA shows excessive IMD3 and IMD5. 
2.1.  MSD prediction/measurement
MSD test point is as follows: Note that the RB start position and thie gap between PCC/SCC is not unique and more than one test point could be chosen for the same worst-case IMD3/5 effect.
· Table 2.1-1 Intra-band contiguous CA uplink configuration for reference sensitivity
	CA configuration
	PCC/SCC Bandwidth
(MHz)
	PCC UL Fc (MHz)
	SCC UL Fc (MHz)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC DL Fc (MHz)
	SCC DL Fc (MHz)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n26(2A)
	5/5
	816.5 
	839
	12 (RBSTART = [0])
	12(RBSTART = [3])
	861.5 
	884
	TBD
	TBD
	FDD


Figure 2.1-1 shows the IMD landscape (level in figure do not show actual measurement). Pictorial use only.
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Figure 2.1-1: IMD Landscape for CA_n26(2A
Using 2PA, measurements can be made for the reverse IMD3/5. Assuming the same TX-RX and TX-ANT rejection values of 55dB/45dB respectively, the MSD can be computed using the 2PA measurements. The MSD analysis from reverse IMD3/5 measurements is shown in Table 2.1-2. Note that the SCC MSD is much lower that would have been measured in a 1PA architecture because of the lower reverse IMD5.
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Table 2-2: MSD Analysis
	CA configuration
	PCC/SCC Bandwidth
(MHz)
	PCC UL Fc (MHz)
	SCC UL Fc (MHz)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC DL Fc (MHz)
	SCC DL Fc (MHz)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n26(2A)
	5/5
	816.5 
	839
	12 (RBSTART = [0])
	12(RBSTART = [3])
	861.5 
	884
	[37.4]
	[7.5]
	FDD


Table 2-3: CA_n26(2A) REFSENS
Proposal 1: Use CA_n26(2A) REFSENS as shown in Table 2-3.
2.2.  AMPR discussion and prediction/measurement.
Band n26 in the US has a nearby public safety operation requiring the network to signal NS_12, NS_13, NS_14, and NS_15 to meet the nearby public safety emission requirements as shown in Table 2.2-1. Even though the proponent of the CA band combination has no nearby public safety spectrum, there is no preclusion of US operators using the suggested non-contiguous spectrum and thereby necessitating the need for AMPR. So, AMPR must be specified. MPR has already been derived for the general emission requirements. One could derive the AMPR from the MPR specification by using a BW correction factor for allocations that give rise to IMD3 emissions. For example, it can be shown that a correction factor of 16.3dB could be applied to 1MHz MBW emissions to predict the AMPR for the IMD3 to meet -42dBm/6.25KHz and -53dBm/6.25KHz requirements. So, this means that the equivalent emission level of -42dBm/6.25KHz/-53dBm/6.25KHz for the 1RB+1RB IMD3 product is about -25.7dBm/MHz/-36.7dBm/MHz respectively when using a band power measurement span (MBW) of 1MHz and considering the IMD shape of a lower bandwidth. Based on the existing MPR specification for the general emission requirements, the AMPR could be interpolated from the 2PA MPR values. The MPR specification may have some built in margin to meet general emissions for 2 PA operation. That is why measurements were done to show the actual backoff required, and the AMPR could be in the range using both methods. To keep the back-off consistent with the specification, the maximum backoff will be chosen.
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Figure 2.2-1: AMPR to meet -42dBm/6.25K and -53dBm/6.25K

Proposal 2: Use MA = [13.8] dB; 0 < B < 1.44 to meet -42dBm/6.25KHz
Proposal 3: Use MA = [18] dB; 0 < B < 1.44 to meet -53dBm/6.25KHz
2.3. Coexistence
The maximum channel BW in the BCS is 15MHz and the band protection in question is protecting band n28 from n26 emissions given the n26 channel BW of 15MHz and the allowed MPR. IMD3 emissions from non-contiguous allocations can reach band n28 from 799MHz to 803MHz. To meet coexistence requirement of -40dBm/MHz, 27dB rejection would be required from an emission level of -13dBm/MHz. The -40dBm/MHz specification is already relaxed with an assumed TX power relaxation of additionally added ΔTIB for contiguous fully allocated emissions. Since MPR exists for IMD3 emission to meet -13dBm/MHz, no additional back-off or frequency restriction is required.
Proposal 4: No added coexistence requirement necessary for band n26 to protect band n28 for CA_n26(2A) with sufficient ΔTIB and 27dB minimum n26 filter rejection between 799-803MHz.  
3. Conclusion
	CA configuration
	PCC/SCC Bandwidth
(MHz)
	PCC UL Fc (MHz)
	SCC UL Fc (MHz)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC DL Fc (MHz)
	SCC DL Fc (MHz)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n26(2A)
	5/5
	816.5 
	839
	12 (RBSTART = [0])
	12(RBSTART = [3])
	861.5 
	884
	[37.4]
	[7.5]
	FDD


Table 2-3: CA_n26(2A) REFSENS

Proposal 1: Use CA_n26(2A) REFSENS as shown in Table 2-3.

Proposal 2: Use MA = [13.8] dB; 0 < B < 1.44 to meet -42dBm/6.25KHz
Proposal 3: Use MA = [18] dB; 0 < B < 1.44 to meet -53dBm/6.25KHz
Proposal 4: No added coexistence requirement necessary for band n26 to protect band n28 for CA_n26(2A) with sufficient ΔTIB and 27dB minimum n26 filter rejection between 799-803MHz.  
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