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1 Introduction
RAN2 has sent an LS to RAN4 in [1], on UE capability clarification for simultaneous RxTx for NR. In RAN4 adhoc meeting in January 2018, we have presented our view in [4]. There were a lot of discussions and based on our understanding of the previous RAN4 discussions, we present our views on this topic in this contribution. Based on the conclusions in this contribution, we also propose a reply LS to be sent to RAN2 as in [3].
2 EN-DC deployment and simultaneous RxTx capability of the UE 
The main technical benefit for EN-DC NSA deployment is to provide larger UL coverage using lower band LTE and use NR band for higher capacity. 

Observation: Core feature of NSA is to use lower FDD bands for higher C-plane UL coverage.  

In RAN4, this has been agreed that: as a baseline for inter-band LTE-NR TDD-TDD and TDD-FDD DC combinations, simultaneous RxTx can be supported based on UE capability. 

In our previous contribution [4], we have explained that, the simultaneous RxTx capability for any EN-DC combination depends on a number of issues, namely:
· the need to provide sufficient rejection of the two UL signals of the out-of-band emissions from the own TX (e.g. the TDD band must be equipped with an RF filter with sufficient rejection of the FDD UL) while still minimising the passband insertion loss
· on frequency separation between the bands: when two TDD bands (or the TDD and FDD bands) to be aggregated are close to each other in spectrum, then the UE need additional RX protection filters in TDD band for an UL transmission in the FDD band or the other TDD band, thus, spectrum proximity is one of the reasons.   
· passband widths: for bands with large passband widths it is more challenging to provide the requisite RX attenuation in an adjacent band supporting the other CG and will cause larger leakage outside its own band, which may mandate the bands to be separated in frequency (the TX blocker problem is “independent” of the frequency separations between the bands)
· Increased insertion loss in the receiver passband due to required filter rejection of TX blockers (can be relevant also for FDD depending on the band combination arrangement)
In general, when UE is not capable of simultaneous RxTx operation, either UL or DL capacity is reduced when different TDD configurations are used in different aggregated carriers. This becomes very evident when more than 2 carriers are aggregated. In TDD-FDD aggregations, the reduction of UL capacity becomes very significant, since the UL in FDD can only be used when TDD carrier(s) can transmit in UL. This will severely reduce UL capacity as well as UL data rate coverage in FDD carrier(s). 

For LTE-NR aggregations, when different subcarrier spacing is used in different carriers which are aggregated, then without the support of simultaneous RxTx, the UE performance will be further degraded since the slot timing boundary will be different for LTE and NR (or even between two NR carriers) when different SCS is used.

Observation: Without simultaneous RxTx, the UL performance for low band FDD in LTE-NR EN-DC combinations will be severely degraded, which will defeat the purpose of EN-DC deployment.
3 Proposal

Based on the above discussions, we propose to mandate simultaneous RxTx for certain EN-DC combinations, while the optionality is only available for selected band combinations. This is important when we consider that  the main purpose of low band FDD LTE carrier is for improving UL coverage. 
Based on the above discussions, we propose the following:

Proposal-1: 
Simultaneous RxTx capability is the baseline, optionality is only available for specific “difficult” band combinations. 
As examples, we provide an example list below:

	LTE band
	NR band
	Simultaneous RxTx capability
	

	< 1GHz FDD
	e.g. 3.5GHz
	Mandatory
	<1GHz LTE carrier is used to provide higher UL coverage

	e.g. 2GHz
	e.g. 3.5GHz
	Mandatory
	Same as above

	2.6GHz TDD
	e.g. 3.5GHz
	Could be optional
	Depends on filter response

	
	
	
	


Proposal-2: 

RAN4 to specify in 38.101-3 the band combinations for simultaneous RxTx capability is mandatory/optional for EN-DC combinations. For mandatory band combinations (the baseline) any capability indication must be set to “supported”.
4 Replying RAN2 LS
RAN2 LS provided three options [1] and we have provided our opinion on the three options in our previosu contribution [4]. 
As we have discussed above, instead of defining per UE capability or simple per band combination capability, we propose to define mandatory simultaneous RxTx capability for certain EN-DC combinations, while allow optionality for certain other combinations. Thus we propose to reply RAN2 as follows:  

===============

Considering the impact on UE performance, RAN4 agreed that, Simultaneous RxTx capability is the baseline for EN-DC TDD-TDD and TDD-FDD operations, optionality is only available for specific “difficult” band combinations.
RAN4 will specify in 38.101-3 the band combinations for which simultaneous RxTx capability is mandatory/optional for EN-DC combinations. For mandatory band combinations (the baseline) any capability indication must be set to “supported”.
===============

5 Conclusion
In this contribution, we proposed the following: 

Proposal-1: 
Simultaneous RxTx capability is the baseline, optionality is only available for specific “difficult” band combinations. 
Proposal-2:

RAN4 to specify in 38.101-3 the band combinations for simultaneous RxTx capability is mandatory/optional for EN-DC combinations. For mandatory band combinations (the baseline) any capability indication must be set to “supported”.
Based on these proposals, we have proposed a LS response in [3].
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