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1. Introduction
Discussion on TDD-FDD CA commenced from RAN4#69. It was, however, focusing on how to select one or a few sample band combinations for this WI. As a result, any discussion from technical point of view was not conducted. In this contribution, we provide our view on the impact level of the TDD-FDD CA introduction on 36.101. As a result, our understanding is that the same requirement of inter band CA for 1UL/2DL can be reused.
2. Discussion

2.1 General view
First, our understanding for the target of TDD-FDD CA specification is as follows.

· 1 UL with 2 DL is considered in Rel-12 time frame.

· Both FDD and TDD band can be PCell. Thus, either of the bands shall work as PCell at a certain moment.

From the 1st bullet, it seems that transmitter specifications for TDD-FDD CA are the same as those of LTE. Note that the requirements themselves depend on bands constituting TDD-FDD CA band combinations. 

· Observation 1: In principle, transmitter specifications for TDD-FDD CA can be the same as those for single carrier LTE. 
In addition, from the 2nd bullet, the two bands should have certain isolation between the bands within a terminal. This is the same condition as that of inter-band CA.

· Observation 2: In principle, additional complexity over single carrier LTE required for UE to enable TDD-FDD CA is the same as required for inter band CA (i.e. diplexer and so on). 
Considering the above discussion, it seems that required specifications for TDD-FDD CA in Rel-12 timeframe are quite similar to those of inter-band CA for 1UL/2DL.

2.2 Transmitter specifications for TDD-FDD CA for 1UL/2DL
As discussed in Section 2.1, from the observation 1 and 2, it seems that the same requirements for inter band CA for 1UL/2DL can be reused for TDD-FDD CA for 1UL/2DL.

· Observation 3: Transmitter specifications for inter band CA for 1UL/2DL can be reused for TDD-FDD CA. 

2.3 Receiver specifications for TDD-FDD CA for 1UL/2DL
When TDD band has UL CC(PCC), then active DL CC is FDD band only. This is slightly different situation from that of inter band CA for 1UL/2DL. It is, however already reflected in inter band CA for 1UL/2DL as follows.

“For inter-band carrier aggregation with uplink assigned to one E-UTRA band XXXXX requirements are defined with the uplink active on the band other than the band whose downlink is being tested.”
When FDD band has UL CC(PCC), then both FDD band and TDD band DL CC are available or FDD band DL CC only is available according to sub-frame for TDD band to be DL, special sub-frame or UL sub-frame.. 

The former is the case when TDD band is in DL sub-frame. This is almost the same situation as those of inter band CA for 1UL/2DL. 

The latter is the case when TDD band is in special sub-frame or UL sub-frame. Within this moment, the CA is almost just the FDD LTE.
From the above discussion, it seems that receiver specifications for inter band CA for 1UL/2DL have already reflected what TDD-FDD CA specifications for 1UL/2DL requires.

· Observation 4. Receiver specifications for inter band CA for 1UL/2DL can be reused for those of TDD-FDD CA.
Note that when it comes to testing for TDD is PCell, the time when TDD band to be in UL sub-frame is the worst case. This kind of aspect, however will be handled in RAN5.
2.4 What are the remaining issues RAN4 needs to tackle?
Our understanding is that what RAN4 needs to consider is TDD-FDD CA band combination specific requirements such as ΔRIB,c and ΔTIB,c. In some cases, RAN4 may be able to reuse the agreements such that ΔRIB,c and ΔTIB,c for Low/High CA band combinations. In other cases, we need to newly study ΔRIB,c and ΔTIB,c for respective TDD-FDD CA band combination. Note that when two FDD bands frequency are quite close for FDD-FDD inter band CA band combination, we have assumed Quadplexer. For TDD-FDD CA, triplexer may be considered. The procedure on how to proceed with the discussion is the same as that of inter band CA for 1UL/2DL.

· Observation 5. What RAN4 needs to do is study TDD-FDD CA combination specific requirements.

3. Conclusions 

We discussed the impact level of the introduction of TDD-FDD CA for 1UL/2DL into TS36.101 and derived the following five observations. Note that how to proceed with the discussion on TDD-FDD CA WI is handled in [1].

· Observation 1: In principle, transmitter specifications for TDD-FDD CA can be the same as those for single carrier LTE. 
· Observation 2: In principle, additional complexity over single carrier LTE required for UE to enable TDD-FDD CA is the same as required for inter band CA (i.e. diplexer and so on). 

· Observation 3: Transmitter specifications for inter band CA for 1UL/2DL can be reused for those of TDD-FDD CA. 

· Observation 4. Receiver specifications for inter band CA for 1UL/2DL can be reused for those of TDD-FDD CA.
· Observation 5. What RAN4 needs to do is study TDD-FDD CA combination specific requirements.
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