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1. Introduction
We discuss the feasibility of simultaneous RX/TX for EN_DC B42+n79 for release 16. 
2. Discussion
It was agreed in RAN4#87[1], that the UE signal the network to indicate its capability to do simultaneous RXTX. There is still a question as to whether it is feasible for any UE to be able to signal “YES” for such a combination like B42+n79. What follows is some additional discussion on the feasibility to what has already been presented [2] [3].
If future architectures in release 16 are required to support simultaneous RX/TX for B42+n79, significant BOM cost is required. UE’s are required to function all over the world and demands for small size and the lower cost have pushed the boundaries to how much functionality a UE can provide and still satisfy the global market.
It is important to note that the current spec does not allow any DC UL configuration involving both B42 and n79. This means, that n79 will never receive the transmit signal of B42, but the vice versa is not true. B42 will still receive the transmit signal of n79. So, as far as release 15 is concerned, only protection of B42 RX is warranted. This does not guarantee that UL configurations will change in future releases, which is why this discussion is necessary to be wary of the challenges for such combinations.
Figure 1 shows 4x4 NR band DL MIMO architecture with bypass paths to accommodate B42+n79 per release 15 UL configurations. Only the n79 TX and B42 RX is shown. No B42 TX and n79 RX is shown as the current specification does not allow that scenario. Table 1 shows the sample budget for the “Best Bypass” option and the “Just enough” bypass option. The difference between the 2 options are the amount of filtering in the B42 RX bypass path indicated in the figure.
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Table 1: Sample Budgets for MSD of B42+n79 with best and just enough bypass filtering
	Parameter
	Best Bypass
	"Just enough" Bypass

	n79 TX, dBm
	23
	23

	B42 RXBN due to n79 TX, dBm/Hz
	-120.1
	-120.1

	B42 rejection due to n79 TX filter, dB
	-10
	-10

	B42 rejection due to Nplexer, dB
	-17
	-17

	Antenna Isolation, dB
	-10
	-10

	RXBN noise at B42 LNA, dBm/M
	-157.1
	-157.1

	RXBN noise at B42 LNA, dBm/BW
	-87.1
	-87.1

	 
	 
	 

	B42 path Nplexer rejection at n79, dB
	-1
	-1

	B42 bypass filter rejection, dB
	-30
	-10

	n79 TX at B42 LNA, dBm
	-18
	2

	IM2 noise at B42 LNA, dBm/BW
	-88.5
	-51.5

	 
	 
	 

	BW, MHz
	10
	10

	RX FE loss, dB
	6
	4.5

	Thermal Noise, dBm/BW
	-95
	-95

	Composite IM2 and RXBN
	-84.7
	-51.5

	MRC Sensitivity, dBm
	-85.5
	-52.5

	MSD, dB
	10.5
	43.5


· Implementing simultaneous RXTX comes at a significant cost and penalty 
· As shown in the table, 0dB MSD is not achievable
· With current spec assumption, B42 RX bypass path between diplexer and RX LNA.
· 4 bypass paths with 4 filters and 8 switches are required due to 4x4 DL MIMO 
· Significant BOM and space cost
· If uplink configuration changes to allow both B42 and n79 uplink at same time 
· Cost and bypass paths increase 2-fold.
· Added RX and SRS insertion loss to n77, n78 due to cobanding of B42 and n77/n78 
· Insertion loss penalty for other NR bands ~1dB.
· Ideally 27-30dB filter rejection is required to prevent B42 LNA saturation.
· No rejection or selectivity in antenna path due to cobanding

· So large n79 TX is at the B42 RX path

· Amount of rejection in bypass path will affect filter size
· If you let LNA saturate with only 10-13dB rejection, MSD is very large (~44dB) and unpredictable due to gain loss and large signal NF.
· Bypass path still would not have 0dB MSD since IM2 and RXBN would still dominate resulting in a residual MSD of around 10dB. This also assumes that n79 path will use a Nplexer providing adequate rejection for RXBN at B42.
3. Conclusion
Observation: To be able to signal “YES” for capability for simultaneous RXTX for EN-DC B42+n79 significantly impacts BOM cost as space. Significant MSD will still prevail at the high cost. Based on this information, we cannot support simultaneous RXTX for release 15 and release 16 for EN-DC B42+n79.
Reference:
[1] R4-1806479, On asynchronous operation of B42+n79, NTT-DOCOMO, Inc, 3GPP TSG-RAN WG4 Meeting #87, Busan, KR, 21-25 May, 2018
[2] R4-1805205, EN-DC B42+n79, Qualcomm Inc., 3GPP TSG-RAN WG4 Meeting #86, Athens Greece, 26th Feb – 2nd March, 2018
[3] R4-1802212, Potential issue with DC_42A_n79 assynchronous operation ,Skyworks Solutions Inc.
1
2

B42 Primary
B42 Diversity
B42 – MIMO1
B42-MIMO2
Nplexer for LB,MB, HB



B42 Filter
SW1
SW2








B42RX
N77 Filter








B42RX
N77 Filter



B42 Filter
SW1
SW2








B42RX
N77 Filter



B42 Filter
SW1
SW2








B42RX
N77 Filter



B42 Filter
SW1
SW2








n79 TX
n79 TX +26dBm
Nplexer for LB,MB, HB
n79 Filter



