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1. Introduction
A new WI has been agreed in RAN#60, and the following sentences are captured in the WID :
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In this contribution, we share our views on the interesting scenarios of TDD-FDD CA and joint operation.
2. Discussions

2.1. Possible deployment scenarios for TDD-FDD CA
In Rel-10, five CA scenarios are proposed [1], and the operators’ interests are widely acknowledged. While these scenarios are common irrespective of duplex mode, CA with different duplex mode (TDD-FDD CA) is not supported in Rel-10 specs since there was less market demand at that time. However, TDD becomes more and more important recently because higher frequency bands over 3 GHz will be assigned in the near future and asymmetric usage of UL and DL is reasonable for such frequency bands. In addition TDD will help to relax complexity of duplex filter design for higher frequency bands. Given these situations, we are in favour of the introduction of TDD-FDD CA in Rel-12 so as to prepare the future assignment of higher frequency band. 

If the usage of TDD with higher frequency is assumed, TDD would be deployed as small cells due to its propagation property. Hence, CA scenario 4 (i.e. TDD small cell under FDD macro coverage) would be the most attractive scenario in order to achieve efficient offloading in hotzones without frequent handover. On the other hand, other scenarios (CA scenarios 1-3) are also important to achieve the peak data rate and more efficient operations with multiple frequency bands. This is because the assignment of TDD band is not limited to higher frequency, and the target CA scenarios highly depend on the available band for operators. Therefore, instead of only focusing on a particular CA scenario, a common approach applicable for all CA scenarios is beneficial.
To conclude the arguments in this section, we believe that TDD-FDD CA is a very important feature for more flexible band operations, and therefore RAN1/RAN2 should finalize their standardization in Rel-12 to realize more timely services of TDD. The exact band combination can be discussed in RAN4 later after the available band combination becomes clearer. This will not impact the commercial service because the band definition is release-independent in 3GPP. 

Proposal:

· TDD-FDD CA is supported, and RAN1/RAN2 standardization of TDD-FDD CA should be finalized in Rel-12.
· Although our most interesting scenario is CA scenario 4 (FDD macro + TDD picos/small cells), we prefer to introduce a common approach applicable for all the identified CA scenarios.
2.2. Possible scenarios for TDD-FDD co-operation with CA
Currently, global harmonization of frequency bands is one of the important issues since more and more band classes are defined and it is not so easy for UEs to support all the band classes in terms of hardware complexity and tests. Hence, it is highly desired to increase the number of available bands for UEs without increasing RF costs to support additional band classes. Meanwhile, it is found from the definition of band classes [2] that the frequency position of FDD band and TDD band is sometimes overlapped. The example overlapped TDD-FDD bands is listed in Fig. 1. 
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Fig.1 Examples of overlapping bands between FDD and TDD
If a frequency carrier is operated as TDD, it is impossible for legacy UEs not supporting TDD to receive standalone service from this carrier. However if UEs are capable of overlapping FDD band, there would be a possibility to receive DL (or UL) service of TDD from RF perspective. It is highly desired for us to provide our services for UEs as many as possible. For the better understanding, an operation example is shown as follows, and the explanation diagram is shown in Fig.2 as well:
· Frequency X is primarily operated as TDD carrier (Band 41). On the other hand, another carrier (Band 1) is operated simultaneously.
· TDD UEs: directly camp on band 41.
· FDD UEs capable of Band 1 and 7: camp on Band 1 as Pcell and attach Frequency X as Band 7 without UL, i.e. receive DL only service from Frequency X.
· Dual mode UEs capable of Band 1 and 41: camp on Band 1 as Pcell and attach Frequency X as Band 41 with both DL and UL, or directly camp on Band 41 as Pcell.

[image: image8]
Fig.2 Use case of multi-band supporting both duplex mode

Note that it is assumed in this example that Frequency X is operated as TDD, but the opposite situation is also possible, i.e. primarily operate Frequency X as FDD but be able to provide this carrier as TDD. We understand that a small modification of the current specs is not enough to support this requirement, i.e. both RAN1 and RAN2 have to specify something. However, we believe that this functionality is very important to realize global harmonization of band classes and relax the requirements and/or tests for UEs to support so many band classes. We therefore propose that this requirement should be captured in the TR and continue discussion how RAN WGs can realize this functionality.
Proposal:
· A mechanism to provide TDD band for FDD UEs and vice versa on top of CA is highly desired to realize global harmonization of band classes.
· This requirement should be captured in the TR, and RAN WGs should continue the discussion on the feasibility.
3. Conclusion
In this contribution, we shared our views on the interesting scenarios of TDD-FDD CA and joint operation. Our proposals are summarized as follows:

Proposal:

· TDD-FDD CA is supported, and RAN1/RAN2 standardization of TDD-FDD CA should be finalized in Rel-12.
· Although our most interesting scenario is CA scenario 4 (FDD macro + TDD picos/small cells), we prefer to introduce a common approach applicable for all the identified CA scenarios.
· A mechanism to provide TDD band for FDD UEs and vice versa on top of CA is highly desired to realize global harmonization of band classes.
· This requirement should be captured in the TR, and RAN WGs should continue the discussion on the feasibility.
4. References
[1] R2-100531, NTT DOCOMO, “CA deployment scenario”
[2] 3GPP TS36.101
Technical Report on TDD-FDD Joint Operation scenarios from RAN#60 until RAN#61


Identify deployment scenarios of joint operation on FDD and TDD spectrum, and network/UE requirement to support joint FDD/TDD operation.


Based on the identified deployment scenarios and network/UE requirements, identify possible other solutions  for FDD-TDD joint operation for example multi-stream aggregation and dual-mode UE supporting simultaneous operation on both modes in addition to LTE TDD-FDD carrier aggregation.
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