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1. Introduction
The following analyses the problem of EN DC B42 + n79 (3) – cross band TX noise.  B42 separation to n79 is 800 MHz, allowing filters with enough selectivity to achieved the desired isolation.  However if B42 is cobanded with n77, to reduce the cost of operating the two bands in the same UE, separation is reduced dramatically and impacts selectivity required to meet asynchronous operation dramatically – separation 200MHz..
At the same time to synchronize LTE B42 with NR n79 to ensure no simultaneous TX/RX, n79 has to adopt LTE frame structure.  Adopting the LTE frame structure for n79 means a number of NR features cannot be implemented – including the shorter frames for lower latency.  This also seems a significant compromise in the expected operation for NR n79.
2. Cobanding Problem
If B42 is cobanded with n77, they share the same RF path, including the n77 band filter. The problem, it reduces the frequency separation from 800 MHz to 200 MHz – see diagram below. In fact as n78 is also in the same region, it is likely all 3 bands are cobanded – B42/n77/n78.  Any concurrent operation of B42, n78 and n77 (EN DC or DC) would require all 3 bands or required combination, to be synchronized.  It is already assumed from Figure 1 and as B42 is a subset of n77 frequencies, B42 would need to be synchronized to n77 for EN DC operation
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Figure 1: B42 cobanded with n77
3. EN DC Configuration
Figure 2 outlines a possible block diagram that i

As n77 has a large operating range of frequencies (900 MHz), it is difficult to use one PA to cover the entire band.  Figure 2 includes two PAs to cover the band, one covers 3.3 – 3.8 GHz (B42/43/n78/n77 low) and the other 3.6 – 4.2 GHz (n77 high).  For EN DC B42+n79, it may be possible to adjust this architecture to include another filter in the B42 PA so that additional rejection of the cross band TX noise in n79 is possible.  This will require another filter with modified budget to determined suitability – this is FFS.
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Figure 2: B42/43 cobanded with n77/n78 – minimal cost
4. MSD for Asynchronous Operation
The TX noise from each TX path causes MSDs in the concurrent RX path.  Hence there are two conditions to consider; TX B42/n77 MSDs n79 and TX n79 MSDs B42/n77.  Table 1 highlights the MSD for each condition
As can be seen the MSD of each RX due to TX cross band noise is very large.  As it is unlikely a diplexer with acceptable insertion loss is possible for n77 +n79, separate antenna for B42/n77 and n79 are required – minimum 10 dB isolation required.  Note the MSD from n79 to B42 is much less than n79 to n77as the n79 filter can provide more rejection across B42.  Asynchronous operation for B42+n79 is difficult and will likely require changes to the current transceiver architecture. Figure 2  above is a simplified block diagram and doesn’t consider the design challenges of adding additional concurrency filters that might make asynchronous operation possible – what impact to MIMO.  Hence the proposal is to further study the possible options for asynchronous operation and it doesn’t guarantee that a solution is practical!
Table 1: MSD if Asynchronous Operation
	TX Band
	Filter+diplexer
	freq lo
	freq hi
	RX Band
	MSD dB

	B42/n77
	15
	4450
	4900
	n79
	31.4

	n79
	29.8
	3400
	3600
	B42/n77
	16.7

	n79
	22.1
	3600
	3400
	n77
	24.4


Proposal – Although this is no guarantee to an asynchronous solution, cobanding architectures for B42/78/77 and filter designs that might allow asynchronous operation for EN DC B42+n79 are FFS.
5. Conclusion
With EN DC B42 + n79 operating asynchronously, the MSD of n79 or B42 could be as much as 31.4dB and 24.4 dB respectively.  To allow async and to minimize the MSD in both bands, architecture changes may be required along with redesign of some filters.  It is difficult to tell at this time if these changes are feasible – FFS.
Proposal – Although this is no guarantee to an asynchronous solution, cobanding architectures for B42/78/77 and filter designs that might allow asynchronous operation for EN DC B42+n79 are FFS.
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