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Introduction
Completion of CA_n7B require finalization of A-MPR and MSD test points (TP) for 50MHz aggregated bandwidth (BW). This contribution brings measurement data and makes A-MPR and MSD TP proposals for non-contiguous uplink allocations.
Discussion
A-MPR: Emission Requirements
Table 1 summarizes the additional spurious emission limits for n7 UE co-existence [1].

[bookmark: _Ref54263631]Table 1: Additional spurious emissions for UE co-existence (CA_n7B)
	Frequency range
(MHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth 

	2570 MHz – 2575 MHz
	+1.6
	5 MHz

	2575 MHz – 2595 MHz
	-15.5
	5 MHz

	2595 MHz – 2620 MHz
	-40
	1 MHz



Considering the -40dBm/MHz requirement, measurements target non-contiguous allocations for which back-off as high as 18 to 20dB is expected. This case is similar to CA_n48B [2]. We therefore propose A-MPR definitions based on which intermodulation distortion (IMD) product falls in the -40dBm/MHz region:
· Case of IMD3: define A-MPRCA_IM3 as function of total allocated resource block (RB) BW,
· Case of IMD5: define A-MPRCA_IM5 as function of RB BW.

MSD TP Test Plan
We propose to focus on selecting an MSD test point that allows verification of RF Front-End linearity by evaluating Reference Sensitivity due to an IMD5 falling into either the first downlink (DL) component carrier (CC1) or the second CC2 using non-contiguous uplink allocations. The number of allocated aggregated uplink RB is set to 45, a value equal to that of n7 single CC 50MHz Reference sensitivity test case. The 45RB aggregated allocation is split between CC1 and CC2, with 20RB allocated to the smallest CC BW, 25RB to the largest CC BW. Evaluated test points are summarized in Table 2 for which the IMD5 center frequency is aligned as closely as possible with the victim’s CC center frequency. The resulting direct IMD5 hit test condition ensures worst case MSD is evaluated.

[bookmark: _Ref54265477]Table 2: Test Points for MSD Evaluation
	CWB config
	UL RB allocation
	MSD TP

	CC1
	CC2
	CC1
	CC2
	RBtot

	CC1
	CC2

	[MHz]
	[MHz]
	Lcrb
	RBstart
	Lcrb
	RBstart
	
	
	

	10
	40
	20
	32
	25
	191
	45
	IM5
	-

	40
	10
	25
	0
	20
	32
	45
	IM5
	-

	20
	30
	20
	20
	25
	135
	45
	IM5
	-

	30
	20
	25
	5
	20
	86
	40
	IM5
	-



Power Amplifier Calibration
· PA calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR;
· Post PA losses: 4dB;
· Power Class 3 (PC3) operation;
· [bookmark: _GoBack]Local Oscillator (LO) leakage: -28dBc;
· IQ Image rejection: -28dB;
· Power amplifier is tested against 2 different supply voltages to account for large back-offs; and
· CC transmit power levels is adjusted to meet equal PSD.

Measurement Results
Dataset and CA_NS_46 A-MPR Proposal
DFT-s-OFDM and CP-OFDM results for 20MHz + 30MHz channel BW (CBW) configuration are shown in Figure 1 and Figure 2 respectively. The plain brown and blue lines are the proposed A-MPR contours that take in to account the PA Vcc voltage change that is required for high back-off operating conditions. 
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[bookmark: _Ref47741332]Figure 1: NS-27 A-MPR proposal for 50MHz DFT-S-OFDM Class B operation
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[bookmark: _Ref47741530]Figure 2: NS-27 A-MPR proposal for 50MHz CP-OFDM Class B operation

Observation 1: CA_n7B 50MHz raw back-off ranges from 19dB to 10dB approximately when the IMD5 falls in the -40dBm/MHz region.


Proposal 1:
For an IMD3 falling in the -40dBm/MHz, the proposed MPR curve coefficients versus total RB bandwidth are:
-40dBm/MHz A-MPRCA_IM3 =		20; 		0 ≤ B <1.08
19.5; 	1.08 ≤ B <2.16
19; 		2.16 ≤ B <3.24
18.5; 	3.24 ≤ B < 5.04
18; 		5.04 ≤ B < 10.08
17; 		10.08 ≤ B < 16.56
16; 		16.56 ≤ B < 21.96
13; 		21.96 ≤ B

For an IMD5 falling in the -40dBm/MHz region, the proposed MPR curve coefficients versus total RB bandwidth are:
-40dBm/MHz A-MPRCA_IM5=   	13; 		0 ≤ B <1.08
12; 		1.08 ≤ B <2.16
11; 		2.16 ≤ B <3.24
10;	 	3.24 ≤ B < 5.04
8.5;	 	5.04 ≤ B < 10.08
7.5; 		10.08 ≤ B < 16.56
7; 		16.56 ≤ B < 21.96
6.5; 		21.96 ≤ B

Dataset and MSD Proposal
The measured IMD5 power level in 38.88MHz measurement BW (MBW) at the PA output port is shown in Figure 3. The IM5 BW is approximately 20MHz, so the IMD5 level remains constant for DL CC BW of 40,30,20MHz, and reduces thanks to BW filtering for 10MHz CBW.
[image: ]
[bookmark: _Ref54278256]Figure 3: IM5 power vs PC3 back-off at PA output port for PCC LCRB =20 (RBstart = 32) + SCC LCRB =25 (RBstart = 191)

The estimated MSD for each victim CBW is shown in Table 3 where no A-MPR is assumed, i.e., the PA total transmit power at 0dB back-off is 27dBm.

[bookmark: _Ref54279272]Table 3: CA_n7B MSD estimation for worst case 50MHz aggregated BW, non-contiguous uplink allocations and direct IMD5 hit.
[image: ]

The MSD ranges from 29 to 34dB, a range similar to what was previously reported for the case of direct IM5 hit for DC_3_n3 [3]. Considering there is little difference between each DL CC MSD, we propose to specify a single MSD TP that corresponds to the case where the victim’s CBW is 10MHz. It should be noted that the MSD for a single 50MHz UL CC is only 6.2 dB [1].

Observation 2: CA_n7B 50MHz worst case MSD for the case of a direct IMD5 hit ranges from 29 to 34dB. It should be noted that single CC 50MHz n7 MSD is only 6.2dB.

Proposal 2:
For aggregation of two or more downlink FDD carriers with one uplink carrier the reference sensitivity is defined only for the specific uplink and downlink test points which are specified in Table 7.3A.2.1-1. The requirements apply with all downlink carriers active. Unless given by Table 7.3.2-4, the reference sensitivity requirements shall be verified with the network signaling value NS_01 (Table 6.2.3.1-1) configured.

Table 7.3A.2.1-1: Intra-band contiguous CA with dual uplink configuration for reference sensitivity
	CA configuration
	SCS
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n7B
	15+15
	52RB+216RB
	20 (RBstart = 32) 
	25 (RBstart = 191)
	[34]
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 4:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1. 





Conclusion
In this contribution, we make proposals for CA_NS_46 A-MPR and MSD test point for 50MHz total aggregated bandwidth. This n7 cell configuration leads to limited uplink coverage (up to 20dB A-MPR) and high receiver desensitization (up to 34dB). It should be noted that single CC n7 50MHz operation offers better performance trade-offs.

Proposal 1:
For an IMD3 falling in the -40dBm/MHz, the proposed MPR curve coefficients versus total RB bandwidth are:
-40dBm/MHz A-MPRCA_IM3 =		20; 		0 ≤ B <1.08
19.5; 	1.08 ≤ B <2.16
19; 		2.16 ≤ B <3.24
18.5; 	3.24 ≤ B < 5.04
18; 		5.04 ≤ B < 10.08
17; 		10.08 ≤ B < 16.56
16; 		16.56 ≤ B < 21.96
13; 		21.96 ≤ B

For an IMD5 falling in the -40dBm/MHz region, the proposed MPR curve coefficients versus total RB bandwidth are:
-40dBm/MHz A-MPRCA_IM5=   	13; 		0 ≤ B <1.08
12; 		1.08 ≤ B <2.16
11; 		2.16 ≤ B <3.24
10;	 	3.24 ≤ B < 5.04
8.5;	 	5.04 ≤ B < 10.08
7.5; 		10.08 ≤ B < 16.56
7; 		16.56 ≤ B < 21.96
6.5; 		21.96 ≤ B

Proposal 2:
For aggregation of two or more downlink FDD carriers with one uplink carrier, the reference sensitivity is defined only for the specific uplink and downlink test points which are specified in Table 7.3A.2.1-1. The requirements apply with all downlink carriers active. Unless given by Table 7.3.2-4, the reference sensitivity requirements shall be verified with the network signaling value NS_01 (Table 6.2.3.1-1) configured.

Table 7.3A.2.1-1: Intra-band contiguous CA with dual uplink configuration for reference sensitivity
	CA configuration
	SCS
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n7B
	15+15
	52RB+216RB
	20 (RBstart = 32) 
	25 (RBstart = 191)
	[34]
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2.4.
NOTE 4:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1. 
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