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1. Introduction

Although we had two RAN4 meetings after the approval of the APAC700 WI in RAN#52, there are still many remaining issues. Specifically, we need to consider implementation issues for countries which cannot make the whole band 698-806MHz available and therefore cannot apply the APT-agreed arrangements but will still use some part of the channel arrangement [1]. Without the discussion or some consensus on these issues, it would be difficult to initiate the studies on concrete requirements since we can not have the assumptions of duplexer characteristics. This contribution discusses a possible use of APAC700 (FDD) arrangement in Japan as well as a duplexer implementation assumption appropriate to the arrangement.
2. Discussion

2.1.  Background
First, in Japan, the technical studies on the required guard band between digital terrestrial TV broadcasting and mobile cellular communication system are still continuing, where the studies include the investigation on the UE out-of-band emission levels for protecting TV broadcasting receiver [2].
Second, in Japan, the band 470-710 MHz is used by digital terrestrial TV broadcasting. Thus, it is not possible to make the whole band 698-806 MHz available for mobile cellular communication system at this stage, and it cannot simply adopt the APT-agreed arrangements developed for the 698-806 MHz band (hereafter denoted as AWG 700 MHz arrangement)[3]. 

Figure 2.1-1 shows an example of utilizing the AWG 700 MHz FDD arrangement in Japan. Note that in this contribution, co-existence issue with Band 18 in Japan is not considered. As shown in this figure, it would be possible to use a part of the AWG 700 MHz FDD arrangement in Japan if the co-existence issue with digital terrestrial TV broadcasting is left aside. Note that here we assume 2 x 30 MHz duplexer configuration. The details of this aspect are discussed in [4].
It should be also noted that in 11th meeting of the AWG, it was agreed that the average out-of-band emissions of UE, measured over the bandwidth of the applicable television channel in the country of deployment, must not exceed -34  dBm/ 1MHz below 694 MHz to protection digital TV terrestrial broadcasting below 694 MHz [5]. Considering the current internal discussion in Japan, more stringent protection limit compared to that of the AWG agreement might be introduced.
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  Figure 2.1-1: Example of utilizing the AWG 700 MHz FDD arrangement in Japan
2.2.  A possible duplexer implementation for harmonization
In [6], possible implementations on duplexer for APAC700 (FDD) were discussed. The contribution anticipated that “initial” UE implementations will require dual duplexers.  In this Section, the best implementation for APAC700 (FDD) is discussed.
2.2.1. Duplexer characteristics
Figure 2.2.1-1 shows the relative frequency ratios for some of the operating bands in TS 36.101, which are basically considered as difficult bands to design their duplexers. As shown in this figure, a single duplexer implementation is quite difficult for the APAC700 (FDD) even with the current state of the art technology or foreseeable technology since the relative frequency ratio of the pass-band is far away from those of the existing difficult operating bands.
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  Figure 2.2-1: Relative Frequency Ratio of some operating bands
· Observation 1: Even with current state of the art technology or foreseeable technology, it would be quite difficult to adopt a single duplexer implementation. 
It should be also noted that the use of the dual duplexer would produce additional IL due to the additional SW. The impact, however, would not be quite larger compared to that of Band 22 case since the operating frequency itself is quite low. Thus, even if we could produce a single duplexer, we believe that the characteristics of dual duplexers would be still better than those of a single duplexer such characteristics as IL, rejection and so on. Anticipated drawbacks to use dual duplexers would be that the implementation might become complex such as control of the two duplexers, increase in required number of ports and so on. Thus, we believe that the introduction of the dual-duplexer implementation produces the following pros and cons compared to the single duplexer one.
· Observation 2: Dual duplexer implementation would have better UE RF performance than single one in APAC700 (FDD).
· Observation 3: Dual duplexer configuration would make the UE implementations complex.
2.2.2. Consideration of the Japanese situation
In this Section, we discuss what will happen according to the possible two UE implementation assumptions, i.e., single duplexer or dual duplexer.

Given that if -34 dBm/1MHz was assumed to be the protection limit below 710 MHz in Japan, large A-MPR would be required. This is because only -13 dBm/ 1MHz@ 710 MHz for 15 and 20 MHz CBW is guaranteed according to the E-UTRA spectrum emission mask in TS 36.101. Note that some existing margin will be considered when we discuss the required A-MPR. However, obviously, it is difficult to provide practical system performance without duplexer help, i.e., single duplexer implementation will not provide practical system performance. In addition, if more stringent protection limit is defined in Japan, then, the situation would become more difficult. 

From the above discussion, it is essential for the discussion on the required A-MPR for the co-existence in Japan to take into account some attenuation from the 2nd duplexer. In addition, there might be other countries which have the similar situations.
· Observation 4: When the required A-MPR is studied for NS_X for Japan, some attenuation from the 2nd duplexer shall be taken into account.
2.2.3. Harmonization
Seemingly, the same components could be shared with APAC700 (FDD) and such a new band implementation for Japan as far as APAC700 (FDD) is implemented with dual duplexers.

Given that, however, if 3GPP decided not to consider attenuation from the 2nd duplexer for the discussion of the required A-MPR in Japan, another new band specification for Japan would need to be developed in the following reasons.
· Much sharper attenuation to protect digital terrestrial TV broadcasting below 710 MHz might be required for the 2nd duplexer for the new band.

· The 2nd duplexer for APAC700 (FDD) may not have to have any attenuation to protect something within its pass-band range, as far as the single duplexer is assumed in the future.
· Note that the 2nd duplexer might automatically have sharp attenuation due to its large pass-band.
Next, if the APAC700 (FDD) would be a globally harmonized band, this band will be implemented into almost all the global models of UE. In some cases, however, for example, similar to APAC700 (FDD) but still Japan specific filters might have to be added to them. It should be also noted that the similar situation may happen in other countries.
· Observation 5: In some countries, more complex implementation might be required if we define the requirements of APAC700 (FDD) without considerations on countries which have some co-existence issues within its pass-band.
2.3.  Proposal
From the observations 1 - 5 in the previous Sections, it would be possible to use a part of the AWG 700 MHz FDD arrangement in Japan if the dual-duplexer configuration is appropriately designed and also if attenuation from the 2nd duplexer is considered for the A-MPR requirements to protect digital terrestrial TV broadcasting. We believe that this approach could contribute to economies of scale for implementation of APAC700 (FDD).

Proposal: Tx-Ant attenuation from the 2nd duplexer shall be taken into account when the requirements for APAC700 (FDD) are considered.
3. Conclusion

In this contribution, the situation of the technical studies in Japan and the UE implementation for APAC700 (FDD) were discussed. Based on the five observations, we propose the following. In order to facilitate the work of this WI, we also believe the implementation assumption of APAC700 (FDD) should be intensively discussed and an appropriate way-forward should be developed in an early stage.
Proposal: Tx-Ant attenuation from the 2nd duplexer shall be taken into account when the requirements for APAC700 (FDD) are considered.
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