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1	Introduction
In RAN4#86Bis, there was a WF [1] regarding some general criteria which listed band combination classes that support simultaneous RxTx capability as mandatory/optional. Most of band combination classes are still open to discuss.
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	· Simultaneous RxTx can be mandatory by following some general criteria as listed below:

· For TDD-FDD combinations, the capability shall be mandatory if low-band (below 1GHz) is aggregated with high (i.e. 2.69GHz and above) and mid-band (1GHz to 2.69GHz) TDD cells
· The capability shall be FFS if mid-band (1GHz to 2.69GHz) FDD is aggregated with high (i.e. 2.69GHz and above) TDD cells.
· For TDD-FDD combinations in high FDD bands, the capability is FFS. 
· For TDD-TDD combinations between mid-band and high band, the capability is FFS. 
· For TDD-TDD combinations in high bands, the capability is FFS. 



In this contribution, we share our view for each of band combination class.
2	Discussion

MB-FDD & HB-TDD
In current smart phone architecture, many TX front-end components are grouped according to similar frequency ranges, thus there will be multiple stages to reach to antennas. At each stage, there will be switch and band pass filter to select associated band and attenuate unwanted RF signal. However, RX front-end perspective, it is hard to insert multiple states like in TX because the insertion loss directly impact on system NF.
In this particular combination (MB-FDD & HB-TDD), we split into two cases: 1) TX in FDD and RX in TDD, and 2) TX in TDD and RX in FDD.
1) TX in MB-FDD and RX in HB-TDD
As explained above, TX in MB-FDD path will have sufficient attenuation in RX in HB-TDD range and we expect there is no issue. 
2) TX in HB-TDD and RX in MB-FDD
Normally TDD filter has less tight requirement than FDD and for this particular case, single filter in addition to antenna isolation is the only stopper for TX leakage in RX band. From that perspective, the specific band combination needs to be evaluated carefully.

Observation 1: TX in MB-FDD and RX in HB-TDD would be fine for simultaneous RxTx capability. However, the other way, i.e. TX in HB-TDD and RX in MB-FDD might be problematic due to TDD filter performance and antenna isolation.

Proposal 1: The capability shall be optional if MB-FDD is aggregated with HB-TDD cells.

TDD-FDD combinations in HB-FDD bands
There is only Band 22 which can be categorized as FDD high band. We propose not to generalize only one band to all potential FDD high band.

Observation 2: There is only one high band FDD which is Band 22.

Proposal 2: The capability shall be optional if Band 22 is combined with TDD band.


MB-TDD & HB-TDD
TDD band pass filter attenuation requirement is less tight than FDD duplexer requirement and filter rejection performance depends on the type of aggressors, i.e. harmonic, IMD, or Tx desense, as well as the UL/DL gap. In fact, the actual performance is heavily depends on front-end filter and filter vendors are strongly encouraged to contribute their performance on specific band combination.
The Table 2 shows preliminary analysis of the simultaneous Rx/Tx for some MB-TDD & HB-TDD combinations. Tx desense in Rx band would be the main concern for this class of band combination.

	Aggressor
	Victim
	UL/DL Gap
	Issue
	Note

	39
	41
	576 MHz
	-
	Small frequency gap and expect sufficient OOB attenuation

	41
	39
	576 MHz
	√
	Small frequency gap and expect low OOB attenuation

	39
	n79
	2480 MHz
	-
	Large frequency gap and expect sufficient OOB attenuation

	n79
	39
	2480 MHz
	-
	Large frequency gap and expect sufficient OOB attenuation

	n78
	41
	610 MHz
	√
	Small frequency gap and expect low OOB attenuation

	41
	n78
	610 MHz
	√
	Small frequency gap and expect moderate OOB attenuation


Table 2. Preliminary analysis for some of MB-TDD and HB-TDD combinations


Observations 3: Tx desense in Rx band is the main concern for MB-TDD and HB-TDD combination. The frequency gap between UL and DL is one of key factors for evaluation of simultaneous RxTx capability. The actual attenuation depends on a front-end filter attenuation characteristic.

From observation 3, each MB-TDD and HB-TDD band combination needs to be evaluated carefully.

Proposal 3: The capability shall be optional if TDD-TDD combinations between mid-band and high band.


TDD-TDD combinations in high bands
As described in [2], for TDD-TDD combination where two bands are close each other and high MSD is expected, it will be problematic. From that perspective, this type of band combination should be evaluated carefully.
We already described in MB-TDD and HB-TDD, the frequency gap is one of important parameters to be evaluated. From that point of view, mandatory or optional decision should be made based on specific band combination.

Proposal 4: The capability shall be optional if TDD-TDD combinations in high bands.
3	Conclusions
In this paper, we made the following observations and proposals:

Observation 1: TX in MB-FDD and RX in HB-TDD would be fine for simultaneous RxTx capability. However, the other way, i.e. TX in HB-TDD and RX in MB-FDD might be problematic due to TDD filter performance and antenna isolation.

Observation 2: There is only one high band FDD which is Band 22.

Observations 3: Tx desense in Rx band is the main concern for MB-TDD and HB-TDD combination. The frequency gap between UL and DL is one of key factors for evaluation of simultaneous RxTx capability. The actual attenuation depends on a front-end filter attenuation characteristic.

Proposal 1: The capability shall be optional if MB-FDD is aggregated with HB-TDD cells.

Proposal 2: The capability shall be optional if Band 22 is combined with TDD band.

Proposal 3: The capability shall be optional if TDD-TDD combinations between mid-band and high band.

Proposal 4: The capability shall be optional if TDD-TDD combinations in high bands.
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