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1. Introduction
In this document, we discuss CA_n5-n28 according to the approved WF [1].
2. Discussion
In the last meeting, the following agreements were made in [1]:
1.  2 or 3 antennae to support RX diversity and UL for each band.

2. All CBW for each band

3. Same UL configuration as single band REFSENS as a starting point.

4. Study whether existing 1UL CA_n5-n28 and DC_28_n5 can be used for 2UL CA_n5-n28

In this contribution, we discuss the 3-antenna option due to radiated antenna performance as shown by the advantage of lower % fractional bandwidth on each antenna shown in Figure 2-1. MSD can be analyzed assuming a split filter or full band filter architecture option for B28 as shown in Figure 2-2. Architecture assumes n28 duplexer and n5 duplexer and 1in->2out n5/n28 RX filter on separate antennas with the option of providing split band filter option for 28 duplexer.
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Figure 2-1: % Fractional Bandwidth (FBW) at each antenna for 2 and 3 antenna architecture 
[image: image2.png]v T v
VVAVAY
Cross Bam:z:lolse inn28 m‘“s - m‘u
ST e





Figure 2-1: Assumed Architecture 
2.1.  MSD concerns and assumptions
In 38.101-1 and 38.101-3, MSD already exists for CA_n5-n28 and DC_28_n5 as shown in Figure 2.1-1.
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Figure 2.1-1: Cross band noise specification in 38.101-1 (top table) and 30.101-3 (bottom table)
There are a few concerns. 

1. First the MSD is derived with a DL BW of 5MHz which does not contain the full impact of CIM5 of n5 TX.
2. Second, it only assumes the effect of the n5TX and not the n28TX.

3. Third, CA_n5-n28 assumes a full band duplexer or n28B or higher frequency half of the n28 split band filter. DC_28_n5 assumes only LTE B28A or the lower frequency half of the split band filter.

Assumptions:
1. CIM3 = -60dBc, CIM5 = -70dBc. TX power is backed off 3dB for n5TX and n28TX
2. UL configuration for n5TX is 20RB and ULBW is 20MHz with its lower edge at 824MHz.

3. UL configuration for n28TX is 25RB and DL bandwidth varies from 5MHz to 30MHz with the higher edge of the DL bandwidth always at 803MHz.

4. We assume a split band filter option for n28 duplexer to ease n5TX blocking concerns. The rejection of n5TX is better with a narrower passband filter. This avoids saturating the n28RX and increasing large signal NF.

5. The filter rejection assumptions are as follows:

[image: image4.emf]B5 Duplexer

TX-ANT in 28RX -28

B28 Duplxer 28F 28A 28B

RX-ANT in 5TX TBD -30 -30

B28 RX filter

Rejection at 5TX -25

B28 Duplexer

TX-RX in RX band -52

TX-RX in TX band -55

B28 RX filter

Rejextion at 28TX -39


With these assumptions, the worst-case MSD can be derived as a function of n28 DL channel BW with 2UL active.

2.2. MSD analysis

The analysis is shown in Table 2.2-1 for both single UL and dual UL. As shown in the table, the 20MHz n5TX and 5MHz n28RX MSD is 17.5dB as derived for the specification for single UL. Also, the 2UL MSD is lower than the single UL MSD. The reason for this is that n28 TX CIM5 does not kick until >=25MHz DL channel BW, otherwise the n5TX CIM5 and n5TX OOB leakage dominates. So, the MSD is ~ 3dB lower because of the lower TX power. Only at 30MHz DL channel BW does the MSD between single and dual UL approach similar value. 

Observation 1: Since the worst-case MSD is with single UL, it is preferable to keep the single TX UL MSD test point for the CA_n5-n28 band combination.
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DL Channel BW, MHz 5 10 15 20 30

HD5_Emission_dBm -85.4 -85.4 -78.4 -78.4 -77.4 -77.4 -77.4 -77.4 -77.4 -77.4

TX_IM2 -90.0 -80.0 -90.0 -80.0 -90.0 -80.0 -90.0 -80.0 -90.0 -80.0

Tx_noise -84.7 -84.7 -81.5 -81.5 -79.7 -79.7 -78.4 -78.4 -76.6 -76.6

TX_total -81.3 -77.9 -76.4 -75.0 -75.2 -74.1 -74.7 -73.7 -73.8 -73.0

Themal -94.5 -94.5 -91.5 -91.5 -89.5 -89.5 -86.8 -86.8 -74.5 -74.5

Composite -81.1 -77.8 -76.3 -74.9 -75.0 -73.9 -74.4 -73.5 -71.2 -70.7

MRC -81.0 -76.7 -75.6 -75.1 -73.0

REFSENS_ideal -98.5 -95.5 -93.5 -90.8 -78.5

MSD 17.5 18.8 17.9 15.7 5.5

Dual UL

DL Channel BW, MHz 5 10 15 20 30

HD5_Emission_dBm -88.4 -88.4 -81.4 -81.4 -80.4 -80.4 -80.2 -80.3 -76.4 -78.7

TX_IM2 -96.0 -86.0 -96.0 -86.0 -96.0 -86.0 -96.0 -86.0 -96.0 -86.0

Tx_noise -87.6 -87.6 -84.5 -84.5 -82.6 -82.6 -81.3 -81.3 -79.1 -78.9

TX_total -84.6 -82.4 -79.5 -78.7 -78.3 -77.6 -77.7 -77.2 -74.5 -75.4

Themal -94.5 -94.5 -91.5 -91.5 -89.5 -89.5 -86.8 -86.8 -74.5 -74.5

Composite -84.2 -82.2 -79.3 -78.5 -77.9 -77.4 -77.2 -76.7 -71.5 -71.9

MRC -84.5 -80.0 -78.8 -78.2 -74.0

REFSENS_ideal -98.5 -95.5 -93.5 -90.8 -78.5

MSD 14.0 15.5 14.7 12.6 4.5


Table 2.2-1: MSD analysis for single and dual UL
Proposal 1: Apply single UL MSD specified in 38.101-1 for dual UL MSD for CA_n5-n28
3. Conclusion
Observation 1: Since the worst-case MSD is with single UL, it is preferable to keep the single TX UL MSD test point for the CA_n5-n28 band combination.
Proposal 1: Apply single UL MSD specified in 38.101-1 for dual UL MSD for CA_n5-n28
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