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1 Introduction
The work plan for FDD and TDD joint operation including carrier aggregation in [1] shown as follow:

· RAN4#70bis

· Continue the discussion on technical topics and impact to UE and BS specifications. Investigate which multi-band BS configurations are feasible to be supported and included in Release 12 specifications on the basis of analysis provided. If RAN4 concludes certain multi-band configurations are not supported for Release 12, that shall be made clear in Release 12 specifications.

· Prepare draft CR’s how TDD-FDD CA is captured into TS36.101 and BS specifications (if changes are needed)

This contribution gives some discussion on implementation for FDD and TDD joint operation based on the first point.
2 Discussion

FDD and TDD joint operation includes TDD-FDD carrier aggregation and some other potential joint operation solutions such as multi-band operation. However, the band combination of FDD aspects and TDD aspects were only included during the MB-MSR WID discussion. It should be investigated whether there are some multi-band BS configurations are possible applied to support TDD-FDD joint operation.
During MB-MSR discussion, multi-band transmitter/receiver(i.e. ultra-wide band Tx/Rx chain) were introduced which can cover multiple bands. It is mean that the multi-band configurations implemented by using multi-band receiver/transmitter mixed with single-band receiver/transmitter. For example ultra-wide band Tx/Rx chain for multiple operating bands or separate Tx/Rx chain for each operating band supported, where at least multi-band transmitter is used in Tx chain and/or multi-band receiver is used in Rx chain. Some examples for FDD aspects and TDD aspects can be found in section 5.3.1.1 and 5.3.1.1.2 in the TR37.812.
So far, it seems impossible to implement TDD-FDD joint operation within a common ultra-wide band RF Tx chain or Rx chain in rel-12, because the RF front end for TDD and FDD is different , which means no multi-band receiver/transmitter would be used. In this case, both Tx and Rx are single-band operation. One example for TDD-FDD joint operation is given in the following figure.
Similar with multi-band operation, the two bands can be mapped into either a common antenna connector, or separate antenna connector. When sharing a common antenna connector, possible PIM problem caused by passive components should be considered.
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Figure: Example of TDD-FDD joint operation with single-band receiver/transmitter mapped into one or two antennas
Observation: multi-band configurations are not supported for TDD-FDD joint operation including carrier aggregation in Release 12
For the foreseen changed RF requirements in TS36.104, it is similar with general inter-band CA combinations, which mentioned in TR36.850:
For BS, it is typical that different RF modules are used for different bands. Thus, the categories for BS could be simpler than those for UE. The requirements are mainly affected by the BS antenna configurations. Currently, the wide band antenna can support 1.8 GHz to 2.6 GHz frequency range. For the bands lower than 1 GHz, a separate antenna is needed. 

For the approved inter-band CA combinations, the low-high band combinations using separate antennas can be treated as one category. The situation for these combinations is similar as current non-CA but co-located BSs. The requirements are covered by current specifications in this scenario. The other category is the band combinations which can use the same antenna. The new issue raised in the antenna sharing scenario is the possible passive intermodulation. 

It is envisioned that the current BS requirements shall remain unchanged. However, the applicability of requirements depends on the BS type. For TDD-FDD CA combination, some RF requirements such as ON/OFF power need extra descriptions to cover the scenarios, discussed in [2~4]. 
3 Conclusions 
In this paper, some discussions are given for whether multi-band BS configurations are possible applied to support TDD-FDD joint operation or not. From the above discussion, we can observe:
Observation: multi-band configurations are not supported for TDD-FDD joint operation including carrier aggregation in Release 12
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