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1	Introduction 
This contribution presents initial guidelines to help proponents evaluate FDD bands for power-class 2 (PC2) MSD with dual-Tx architecture, as recommended in the agreed upon WF [1].
2 Discussion
2.1 Guideline on evaluating dual-TX PA interference levels
A simplified dual-TX PC2 FDD RF Front-End (RF-FE) is sketched in Figure 1. Figure 1 shows a configuration where diplexers have been omitted, along with two power amplifiers (PAs) / two duplexers.
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[bookmark: _Ref163499986]Figure 1: PC2 FDD dual-TX simplified RF Front-End (RF-FE).

The level of interference affecting both the main antenna and the diversity (Div) antenna low-noise amplifiers (LNA) may be evaluated using the following rules:
1) Evaluate the single-Tx PC3 noise level “P1TX” affecting the downlink (DL) band according to the usual RAN4 conventions, i.e.:
a. RF-FE post PA insertion loss (IL): 4dB
b. PC3 PA linearity calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, and 100 RB at the lower channel edge, with 1 dB MPR to meet -30dBc ACLR.

2) To account for reverse-IMD, due to PA-to-PA coupling under 10dB antenna-to-antenna isolation, the dual-Tx PA noise level “P2TX” may be assumed equal to P2TX= P1TX +0.6dB. 

For the sake of simplicity, this level of interference may be assumed equal for PA1 and PA2, i.e. “PA12TX=PA22TX”. 

3) Evaluate the main antenna LNA1 total interference level “PINT_LNA1” referred to as the main antenna port, as the sum of interference levels from the Figure 1 path 1 “PA12TX_1” and path 2 “PA12TX_2”,
 ie. PINT_LNA1 = PA12TX_1 + PA12TX_2 where:
a. PA12TX_1 = PA12TX – duplexer Tx-to-Rx rejection + RF-FE IL
b. PA12TX_2 = PA22TX – duplexer Tx-to-Ant rejection – antenna-to-antenna isolation.

4) Evaluate the diversity antenna LNA2 total interference level “PINT_LNA2” referred to as the diversity antenna port, as the sum of interference levels from the Figure 1 path 3 “PA12TX_3” and path 4 “PA12TX_4”. 
ie. PINT_LNA2 = PA12TX_3 + PA12TX_4 where:
a. PA12TX_3 = PA22TX – duplexer Tx-to-Rx rejection + RF-FE IL
b. PA12TX_4 = PA12TX – duplexer Tx-to-Ant rejection – antenna-to-antenna isolation,
Under the step 2 assumptions, PINT_LNA1 = PINT_LNA2 . Thus, the MRC combining gain is lost.

5) Evaluate the DL affected band MSD using step 3 and step 4 PINT_LNA1 and PINT_LNA2 and the equations for MRC combining.
2.2 Example using CA_n71B 1UL dual-TX MSD
The MSD for the CA_n71B 5MHz SCC with one UL is evaluated using the following parameters:
· Tx-Rx duplexer isolation: 55 dB
· Tx-antenna duplex rejection in Rx range: 50 dB
· Primary antenna to diversity antenna isolation: 10 dB
· MRC combining and -1 dB Signal-to-Noise Ratio (SNR)
· Based on the agreed WF [1], the PC2 ΔRIBC is calculated relative to the PC3 SCC CBW REFSENS requirement, as specified in Table 7.3.2-1a.   

Step 1) “P1TX” was estimated at -49.5dBm/4.5MHz in [2].

Step 2) Assume PA12TX=PA22TX=P1TX+0.6dB=-48.9dBm/4.5MHz

Step 3) Evaluate PINT_LNA1 = PA12TX_1 + PA12TX_2, where:
a. PA12TX_1 = -48.9 - 55 + 4 = -99.9 dBm/4.5MHz
b. PA12TX_2 = -48.9 - 50 -10 = -108.9 dBm/4.5MHz
c. PINT_LNA1 = - 99.4 dBm/4.5MHz
Step 4) Evaluate PINT_LNA2 = PA12TX_3 + PA12TX_4 = -99.4dBm/4.5MHz.

Step 5) Inject PINT_LNA1 and PINT_LNA2 into the MRC combining equations, to evaluate the 5MHz CBW SCC MSD - Figure 2.
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[bookmark: _Ref159141194]Figure 2: CA_n71B PC2 5MHz CBW SCC MSD analysis for dual-Tx PC3+PC3.
The 5MHz CBW SCC MSD is 1.7dB for dual-Tx PC2 operation of CA_n71B.
Proposal: Consider adopting the following guidelines to simplify PC2 FDD band dual-TX MSD analyses. 
3 Conclusion
In this contribution, we propose MSD requirements for the SCC of CA_n71B and PC2 operation for 1Tx and 2Tx architectures. We intend to bring companion change requests (CRs) to reflect the WF [2] agreements at the RAN4 meeting #111.

Proposal: For one-UL single Tx and dual Tx PC2 operation, consider adopting the test points of Table 2 below. 
1) Evaluate the single-Tx PC3 noise level “P1TX” affecting the downlink (DL) band, according to the usual RAN4 conventions, i.e.:
d. RF-FE post PA insertion loss (IL): 4dB
e. PC3 PA linearity calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR to meet -30dBc ACLR.

2) To account for reverse-IMD due to PA-to-PA coupling under 10dB antenna-to-antenna isolation, the dual-Tx PA noise level “P2TX” may be assumed equal to P2TX= P1TX +0.6dB and equal to PA1 and PA2, ie assume PA12TX=PA22TX.

3) Evaluate the main antenna LNA1 total interference level “PINT_LNA1” referred to the main antenna port as the sum of interference levels from the Figure 1 path 1 “PA12TX_1” and path 2 “PA12TX_2”,
 ie. PINT_LNA1 = PA12TX_1 + PA12TX_2 where:
a. PA12TX_1 = PA12TX – duplexer Tx-to-Rx rejection + RF-FE IL.
b. PA12TX_2 = PA22TX – duplexer Tx-to-Ant rejection – antenna-to-antenna isolation.

4) According to the assumptions of step 2, the diversity antenna LNA2 total interference level “PINT_LNA2” is equal to PINT_LNA1. Thus, the MRC combining gain is lost.

5) Evaluate the DL affected band MSD, using step 3 and step 4 PINT_LNA1 and PINT_LNA2 and MRC combining.
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