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1. Introduction
The UE requirements for TDD inter-band CA_B39_B41 has been discussed in the last RAN4 meeting [1, 2]. However no consensus has been reached. This contribution will give further discussion on how to define UE requirements for TDD inter-band CA B39_B41.
2. Discussion
2.1 UE Reference architecture
The reference architecture for defining TDD CA UE requirements has been discussed in last RAN4 meeting based on the contribution [1, 2]. Several aspects were thought to be relevant to the UE reference architecture. 

· Band combinations to be considered

The support of simultaneous Rx/Tx depends on the frequency separation between bands and the UE capability. Regarding the Band combination of Band 39 and Band 41 in this WI, the frequency separation is large and there is a possibility to support simultaneous Tx/Rx. 

· Features to be supported by the UE, e.g. simultaneous Tx/Rx

As has been agreed for TDD inter-band CA previously, simultaneous transmission/reception is a UE specific and Band-combination specific feature. Both UEs supporting simultaneous TX/RX and UEs not supporting simultaneous TX/RX should be taken into account in the specification work. 

Whether UE supports 2UL or not is another factor that may impact the reference architecture. If the UE only supports 1 uplink, the reference architecture can be designed such that no additional IL is added to the maximum output power as the transmit signal does not need to go through the additional diplexer.
· Co-existence issue to be solved 
LTE and ISM coexistence issues are well recognized and studied during the past standardization process. Several approaches have been proposed to address this problem, including time domain scheduling that splits Tx/Rx between LTE and WLAN/BT and hardware based filtering. In the standardization work of Band 41, the hardware based approach was adopted and reference architecture was given in [3]. The current MOP and reference sensitivity requirement for Band 41 were derived based on that reference architecture which have RF front end filters implemented for both Rx and Tx. Similar approach can be used to solve co-existence problem with ISM in the discussion of TDD inter-band CA_B39_B41.
The TDD UE transmit single in Band 39 will interfere FDD band 3 UE receiving. As Band 39 and Band 3 is closely adjacent band, RF front end filter in Band 39 UE Tx path does not help much in solving the problem. The situation is similar as that for Band 7 and Band 38. The spurious emission requirement of Band 39 UE in 1805-1880MHz needs to be relaxed using the same approach. Then the RF front filter in Band 39 Tx path may be not needed in some cases, e.g. UEs only supporting 2DL+1UL.
Based on the above discussion, different UE reference architectures are possible for use depending on different consideration. As the scope of the TDD inter-band CA_B39_B41 WI is to define RF requirement for 2DL+1UL, it is proposed to focus on specification for 2DL+1UL and leave 2UL related discussion for a future release. Figure 1 and Figure 2 give the reference architecture for UEs supporting 2DL+1UL with/without simultaneous uplink/downlink respectively.
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Figure 1 Reference architecture for UE supporting 2DL+1UL without simultaneous uplink/downlink
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Figure 2 Reference architecture for UE supporting 2DL+1UL with simultaneous uplink/downlink
According to the feedback from one filter vendor, the IL of the diplexer in the above figures is shown in Table 1 for extreme condition. It is a diplexer that has relatively better performance in terms of IL loss.
Table 1 additional IL values for Band 39 and Band 41 [2]
	E-UTRA bands
	IL (dB) (ETC)

	39 (Tx/Rx)
	0.85

	41 (Tx/Rx)
	0.8


It is seen that ~1dB gain can be expected for MOP requirement by adopting different reference architecture for UEs not supporting simultaneous uplink/downlink and UEs supporting simultaneous uplink/downlink. The mentioned performance gain of 1dB in MOP can effectively help to improve the uplink coverage. 
Proposal 1: It is propose to use different reference architecture as shown in figure 1 for UEs not supporting simultaneous uplink/downlink and UEs supporting simultaneous uplink/downlink as shown in figure 2 for further discussion on UE requirements.
Based on the reference architectures given above, the UE requirements can be defined separately for UEs supporting simultaneous Rx/Tx and UEs not supporting simultaneous Rx/Tx. The following proposals are presented for consideration.
Proposal 2: For TDD UEs not supporting simultaneous uplink/downlink, ΔTib equals 0, and ΔRib should be based on the diplexer IL averaged from different filter vendor.

Proposal 3: For TDD UEs supporting simultaneous uplink/downlink, ΔRib = ΔTib should be based on the diplexer IL averaged from different filter vendor.
3. Summary
This contribution further discussed the reference architecture for TDD inter-band CA UE and the impact to UE requirements. Three proposals are given as following for further RAN4 work in this area.
Proposal 1: It is propose to use different reference architecture as shown in figure 1 for UEs not supporting simultaneous uplink/downlink and UEs supporting simultaneous uplink/downlink as shown in figure 2 for further discussion on UE requirements.
Proposal 2: For TDD UEs not supporting simultaneous uplink/downlink, ΔTib equals 0, and ΔRib should be based on the diplexer IL averaged from different filter vendor.

Proposal 3: For TDD UEs supporting simultaneous uplink/downlink, ΔRib = ΔTib should be based on the diplexer IL averaged from different filter vendor.
Based on the discussion in this paper, a Text proposal on UE requirement architecture is also given in [4] for approval.
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