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Introduction
The impact of Rel-12 TDD-FDD CA [1] to the RAN4 BS specs has been analyzed in [2-4]. One open issue is which multi-band configuration should be supported in Release 12 TDD-FDD CA [2-4]. During the offline discussion in RAN4#70, the text addition to Chapter 4.5 in TS36.104 regarding the multi-band BS characteristics were discussed. There was a common understanding to exclude the upper first configuration in the figure below (Figure 5.3.1.1-5 from TR 37.812) as there is common antenna connector for TX and RX. However, there was no agreement reached during RAN4#70 about the second and third configurations. Therefore all interested companies are encouraged to provide analysis which multi-band configurations shall be included in Release 12 timeframe due to short remaining time to complete the WI




Figure 1: MB-MSR proposed structures included in the scope. Note that for each structure, at least the transmitter or the receiver has to be multi-band.
In this paper, we  proposes the wayforward on the TDD-FDD CA multi-band configuration.


Discussion
In TR 37.812, the issue of TDD multi-band transmitter is already addressed. Since the multi-band PA cannot be turned on and off band by band, the unsynchornized multi-band TDD operation requires a quite stringent TX/RX isolation which makes the multi-band TDD practically not feasible. See Figure 1 (Figure 5.3.1.2-4 from TS37.812) for the problem of TDD multi-band transmitter for unsynchronized TDD operation.



Figure 2:	TX/RX isolation for inter-band unsynchronized operation in an example structure
This same argument is also applied to TDD-FDD multi-band BS. Since the PA is always turned on for FDD operation, the required TX/RX isolation for TDD band is also stringent as is in the TDD unsynchronized example. Figure 3 is an example structure of TDD-FDD multi-band BS. Therefore, the shared antenna configuration (1st option in Figure 1) is not feasible for the multi-band transmitter; i.e., the multi-band transmitter in Figure 3 has the similar problem as Figure 2.
It is noted that the multi-band receiver with multiple single-band transmitters is still a valid multi-band BS configuration because PA can be turned on and off for each band.



Figure 3:	An example structure of multi-band TDD-FDD BS with a shared antenna (X=FDD band, Y= TDD band)


Even for the separate antenna configuration (per band), the problem does not go away. Figure 4 is an example structure with seprate antenna per band. This antenna configuration (2nd option in Figure 1) is not feasible for the multi-band transmitter; i.e., the multi-band transmitter in Figure 4 has the same problem as Figure 2.
It is noted again that the multi-band receiver with multiple single-band transmitters is still a valid multi-band BS configuration because PA can be turned on and off for each band.







Figure 4:	An example structure of multi-band TDD-FDD BS with separate antennas per band



The configuration for the separate antenna per Tx/Rx (3rd option in Figure 1) is also challenging. Figure 5 is an example structure for the third option. This is not an attractive solution any more as multi-band BS architecture even if it is feasible. Therefore, we do not need to keep this option, either.



Figure 5:	An example structure of multi-band TDD-FDD BS with separate antennas per Tx/Rx


In conclusion, TDD-FDD multi-band BS with multi-band transmitter should be excluded from the valid configurations of multi-band BS. Only the multi-band receiver is valid within the scope of TDD-FDD multi-band BS. Therefore we propose the following.

Proposal 1: Multi-band transmitters operating TDD and FDD bands simultaneously are not supported in the present specification. (For Release 12)

It is noted that this proposal is applied not only TDD-FDD multi-band BS capable of TDD-FDD CA but also TDD-FDD multi-band BS even without the CA capability. 



Conclusion

We propose to add the following text in Chapter 4.5 of TS 36.104 for Release 12. 

Proposal 1: Multi-band transmitters operating TDD and FDD bands simultaneously are not supported in the present specification.
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