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1 Introduction
The first dual UL TDD-FDD WI has been approved in RAN#67[1], and TX/RX requirement will begradually started to investigate in 3GPP Rel-13. One of important requirement is TX/RX relaxation. A framework was agreed for L-L and H-H band combination which also apply to dual UL FDD-TDD CA [2]
· Applies to FDD-FDD and FDD-TDD band combinations 
· Single and dual UL assumed 
· Low band < 1 GHz 
· 1.7 GHz < High band < 2.7 GHz 
· Low-Low band combination dTib = 0.5 dB for both bands and dRib = 0 dB for both bands 
· High-High band combination dTib = 0.5 dB for both bands and dRib = 0 dB for both bands 
· Framework is valid for band combination that can be implemented at least with quadplexer, triplexer or a diplexer combining two duplex filters 
However, further studies indicate that cannot simply follow framework. In this contribution, we further analyze the impact on relaxation of dual UL FDD-TDD inter-band CA.
2 Discussion
According to WI, both TDD and FDD band could be Pcell, so the transmission will be as follows,

Table 1 Transmission for dual UL TDD-FDD inter-band CA
	
	UL
	DL
	Effectively
	Non-linearity problem

	TDD CC in UL subframe
	TDD+FDD
	FDD
	2UL+1DL
	Harmonic, IMD

	TDD CC in DL subframe
	FDD
	TDD+FDD
	1UL+2DL
	Harmonic



Intuitively as description in Table 1, non-linearity of TX interference to RX could be different depending on whether TDD CC in UL or DL subframe. If TDD CC in UL subframe, then FDD DL may suffer harmonic interference from TDD UL and IMD interference within TDD and FDD UL, while if TDD CC in DL subframe, TDD DL may suffer harmonic interference from FDD UL, especially if TDD band belong to very high band around to 3.5GHz. Although currently only have B1+B42 as dual UL TDD-FDD CA case, more cases maybe gradually proposed from operator side in future. 
Table 2 helps us to observe non-linearity problem more directly, which summaries non-linearity interferences for 2UL FDD-TDD CA based on existing 1UL FDD-TDD CA cases. It noted that there are two special cases of B26+B41 and B3+B42 which both exits harmonic and IMD problems. Therefore, we can’t simply follow general dual FDD inter-band CA class definition except directly define them into A5 class, or else consider other method, for example for B26+B41, we may modify current A2.
Modify A2: L-H band combination with harmonic or/and intermodulation problem  
Thus once dual UL FDD-TDD WI such as B26+B41 or B3+B42 is approved, then more further discussions are required in RAN4 to decide that special case are belong to A5 directly or modify current dual UL inter-band CA class definition.
Observation: RAN4 can’t directly add example band combinations for FDD-TDD inter-band 2UL CA as well as FDD inter-band 2UL CA classes.

Table 2 Non-linearity interference for dual UL FDD-TDD CA based on existing 1UL TDD-FDD CA cases 
	CA combinations
	Type
	Harmonic interference of FDD UL fall into TDD DL 
	Harmonic interference of TDD UL fall into FDD DL
	IMD interference between FDD and TDD UL fall into FDD DL 

	3+40
	H-H
	No
	No
	No

	8+40
	L-H
	No
	No
	No

	1+41
	H-H
	No
	No
	No

	26+41
	L-H
	Yes(3rd order harmonic)
	No
	Yes(3rd order IMD )

	1+42
	H-H
	No
	No
	No

	3+42
	H-H
	Yes(2nd order harmonic)
	No
	Yes(2nd order IMD)

	19+42
	L-H
	No
	No
	No

	3+38
	H-H
	No
	No
	No

	3+41
	H-H
	No
	No
	No

	7+40
	H-H
	No
	No
	Yes(3rd order IMD)

	20+38
	L-H
	Yes
	No
	No

	20+40
	L-H
	No
	No
	No



Apparently, it can be envisioned that REFSENS degradation will happen for most existing cases due to IMD interference, and even severe when combined with harmonic interference. In the other side, TDD front-end filter generally can’t offer significant attenuation and isolation to the pairing band, since there is no requirement to isolation the TX from the RX during the single TDD band operation. So it leads to TDD TX leakage to FDD RX when TDD CC in the UL subframe. In addition, a T/R switch in TDD path also generates IL. 
Therefore, it is imperative that non-linearity interference, weak filtering, requirements of additional T/R switch in the TDD signal path all introduces more IL. And even usage of additional filter to alleviate TX interference or novel TDD path front-end filter which increase IL, there may still require a small MSD. Relaxation of L-H dual UL FDD inter-band CA with IMD or harmonic interference is still in discussion, which focuses on whether using HTF as basic assumption, so cannot be as reference for L-H dual UL TDD-FDD CA, and it should be studied case-by-case. As opposed to L-H band combination, framework was agreed for L-L/H-H band combination which both apply to dual UL FDD and FDD-TDD inter-band CA, however, risk of both existing harmonic and IMD interference and poor front-end TDD filter result in re-consider for dual UL FDD-TDD CA. Thus two way forwards are proposed on how on solve relaxation of L-L/H-H dual UL TDD-FDD CA in next step. No matter choose which one, more investigate is required for additional IL or MSD in future.
1) WF1: Follow agreed framework as well as FDD inter-band CA with large MSD.
2) WF2: More IL compared to framework with small or no MSD
Proposal: Way forwards on how to solve TX/RX relaxation for L-L/H-H dual UL TDD-FDD inter-band CA are proposed,
1) WF1: Follow agreed framework as well as FDD inter-band CA with large MSD
2) WF2: More IL compared to framework with small or no MSD
3 Conclusion
Impact on relaxation for dual UL TDD-FDD inter-band CA is analyzed in this contribution. Due to non-linearity products and poor isolation of TDD filter, more case-by-case basis study is further required compared to dual UL FDD inter-band CA, while observation and proposal are captured as follow,
Observation: RAN4 can’t directly add example band combinations for FDD-TDD inter-band 2UL CA as well as FDD inter-band 2UL CA classes.
Proposal: Way forwards on how to solve TX/RX relaxation for L-L/H-H dual UL TDD-FDD inter-band CA are proposed,
1) WF1: Follow agreed framework as well as FDD inter-band CA with large MSD
2) WF2: More IL compared to framework with small or no MSD
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