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1. Introduction
In this document, we further discuss the feasibility of CA_n5-n8 according to [1].
2. Discussion
In previous meeting, the following agreement was made [1]:
1. Choice of 2-antenna or 3-antenna
2. No IMD
3. Choice of RF parameters
4. Choice of using dedicated filter or not.

5. Choice of possible solutions for CA_n5-n8 that include

a. Restricting n8 UL RBs

b. Restricting n8 TX power in CA mode only

c. Non-simultaneous RX/TX

d. Single n5UL only
2.1. Feasibility Observations
To help determine the feasibility, we focus on operating CA_n5-n8 in the same network of stand-alone n5 and n8 operation to give operator flexibility. From last meeting, it seemed from email discussion [2], OEMs did not see 3-antenna implementation a problem, so better radiated performance could be achieved in addition to leverage the use of legacy filters. Simultaneous RX/TX operation is chosen.
The assumed architecture is shown in Figure 2.1-1. It shows dedicated LB duplexer on each antenna and the secondary RX on both bands share the 3rd antenna. The Appendix shows the frequency spectrum of the application. Figure 2.1-2 shows UL/DL relationship with existing n5/n8 spectrum.
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Figure 2.1-1: 3-antenna architecture for CA_n5-n8
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Figure 2.1-2: Frequency spectrum for 2UL CA_n5-n8.
So, based on the above information, the following RF parameters are assumed:

· 
n5 duplexer Tx filter attenuation at n8 Rx frequency range -> 20dB
· n5 duplexer Rx filter attenuation level at n8 Tx frequency range (any 4.5MHz) -> 25dB
· n5 Rx filter attenuation level at n8 Tx frequency range (any 4.5MHz) -> 10dB
· n8 duplexer Tx filter attenuation at n5 Rx frequency range -> 0.5dB
· n8 Rx filter attenuation level at n5 Tx frequency range -> 35dB
· antenna ISO ->10dB
· RF front end loss ->4dB
· Restrict TX power to +8dBm for n8 TX only an restrict n8 UL RBs to 25 (15KHz SCS).

TX power must be reduced to reduce OOB noise leakage and blocking effect as described in [3]. Based on the RF parameters, the cross-band noise MSD analysis can be derived for n8TX -> n5RX. To meet UE-UE coexistence, UE uplink RBs should be restricted to 25RBs to meet the -50dBm/MHz requirement. UE in stand-alone mode can operate alongside UE in CA_n5-n8 mode if n8 TX power is restricted in CA mode only. Lack of legacy filter rejection even when restricting operating frequency show the need to reduce n8 TX power. The MSD analysis can be shown in Table 2.1-1. The high MSD with reduced TX power result clearly shows a smaller link coverage for the CA_n5-n8 band combination. MSD for n5TX ->n8RX is also shown to reflect non-ideal legacy filtering to attenuate n5TX OOB leakage into n8RX. Note that the TX OOB noise of n8TX in n5RX is better than that of n5TX in n8RX because of the frequency offset between the RXBW and the TX allocation, so n5TX power does not need to be reduced.
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n8 TX BW, MHz 10 n5 TX BW, MHz 10

n8 UL RBs 25 n5 UL RBs 25

RX BW, MHz 5 RX BW, MHz 5

3-antenna n5 PRX n5 DRX 3-antenna n8 PRX n8 DRX

FELoss, dB 4 4 FELoss, dB 4 4

Po_dBm 8 Po_dBm 23

TX_noise_dBm/Hz -131 TX_noise_dBm/Hz -128

Ant-Ant Iso, dB -10 -10 Ant-Ant Iso, dB -10 -10

8(TX-ANT)_5RX_dB -0.5 -0.5 5(TX-ANT)_8RX_dB -20 -20

5(RX-ANT)_8TX_dB -25 -10 8(RX-ANT)_5TX_dB -40 -40

TX_IM2, dBm -110 -80 TX_IM2 -110 -110

Tx_noise. dBm/BW -75.0 -75.0 Tx_noise -91.5 -91.5

TX_total, dBm -75.0 -73.8 TX_total -91.4 -91.4

Themal, dBm -94.0 -94.0 Themal -93.0 -93.0

Composite, dBm -74.9 -73.7 Composite -89.1 -89.1

MRC, dBm -75.4 MRC -91.1

REFSENS_ideal, dBm -98.0 REFSENS_ideal -97.0

MSD, dB 22.6 MSD 5.9


Table 2.1-1: Cross Band noise MSD for CA_n5-n8 for 2UL and 1UL
Observation 1: Based on the MSD value of ~23dB and reduced n8TX power, CA_n5-n8 link coverage is considerably reduced for 2UL 2DLCA. Crossband noise MSD is required for the 1UL/2DLCA case.
Observation 2: For extended coverage area for CA_n5-n8, single n5 UL 2DLCA is recommended.
3. Conclusion
Observation 1: Based on the MSD value of ~23dB and reduced n8TX power, CA_n5-n8 link coverage is considerably reduced for 2UL 2DLCA. Crossband noise MSD is required for the 1UL/2DLCA case.

Observation 2: For extended coverage area for CA_n5-n8, single n5 UL 2DLCA is recommended.
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4. Appendix
Restricted Frequency Spectrum
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UE should support the full range of spectrum for single band operations on both S and ng<*

Use the following frequency ranges for further discussion for spectrum restriction to support uplink CA_ns-
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Frequency 1 (800MHz)<

824MHz - 835MHz+

869MHz - 880MHz«"

Frequency 2 (900MHz)

904MHz - 915MHz+"
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