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1. Introduction

In the RAN4#60BIS, we proposed how to handle Tx – Ant attenuation from the 2nd duplexer in dual-duplexer configuration for APAC700 (FDD) band, as one of the essential UE implementation assumptions for this band [1]. This contribution is prepared for complementing the discussion in [1], and provides additional justifications for our proposal.
2. Discussion

2.1.  Background
During the RAN4#60BIS, we discussed duplexer assumption for APAC700 (FDD) band, specifically the assumption how to utilize the benefits coming from dual-duplexer configuration. During the meeting, we received a comment that if the below proposal in [1] would be accepted, it would consequently indicate the exclusion of a future single-duplexer implementation for APAC700 (FDD) band.
Proposal in [1] : Tx-Ant attenuation from the 2nd duplexer shall be taken into account when the requirements for APAC700 (FDD) are considered.
In order to clarify the issues of this discussion, Figures 2.1-1 and 2.1-2 below is prepared, where they are called as the Assumptions 1 and 2, respectively.
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Figure 2.1-1: Assumption 1: A possible implementation assumption to use single-duplexer in future 
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Figure 2.1-2: Assumption 2: Proposed implementation assumption in [1]
One of the significant differences between these Assumptions is how to handle the attenuation from the 2nd duplexer within pass-band when we consider relevant requirements. For example, consideration of duplexer attenuation will give a significant impact on the requirement on A-MPR according to the selected assumption. There are also other significant differences between these Assumptions, and we would like to analyze them in the later sections.
At a glance, the Assumption 1 seems to be simple solution. We, however, believe the Assumption 2 is much better solution based on the justifications associated with the following aspects.
· Co-existence issues: TV broadcasting, and other operating bands

· UE RF performance: blocking characteristic, required A-MPR

· Other aspects:
· The number of operating bands

· Market scale

· Future scenario
2.2. Co-existence issues
As shown in the two figures in Section 2.1, there are many co-existence issues for APAC (FDD) band as summarized below. Note that some of the operating bands to co-exist with APAC700 (FDD) band are not captured in the figures.
· TV protections: 

· Case 1: TV protection below 710 MHz

· Case 2: TV protection below 698 MHz

· Case 3: TV protection below 694 MHz

· Self band protection

· Case 4: If the whole or almost whole frequency range of APAC700 band is available in some regions or countries, a UE supporting APAC700 needs to protect its DL from 758 MHz.

· Protection of APAC700 DL from blockers

· Case 5: blockers from PPDR and Band 27 UL and so on above 803 MHz

· Case 6: blockers from Band 26, 18, 5, 6 and 19 above 814 MHz

Note that there might be some other co-existence issues in some counties or regions. As for the cases 1-4 above, APAC700 (FDD) duplexer needs to have sharp attenuation characteristics of Tx-Ant in order to protect TV broadcasting and APAC700 (FDD) downlink (i.e., specifically, around the lower edge of 758 MHz). Otherwise, quite a large A-MPR will be required, and operators may not adopt APAC700 (FDD) and will propose to create a new band having much more reasonable UE RF performance. Although the Case 1 issue is specific to Japan at the moment, we should recognize that other Cases 2-4 are also highly related to other countries depending on the selected duplexer assumption.
Observation 1: Without duplexer help, in most countries or regions, a large A-MPR will be required for APAC700 (FDD).
As for the Cases 5 and 6, sharp attenuation characteristics of Ant-Rx of duplexer are also required in order to mitigate blocking issues coming from such as PPDR, Band 27 and so on. Thus, we can also observe the following.

Observation 2: Without duplexer help, in most countries or regions, blocking issues can not be fully mitigated.
2.3.  UE RF performance
In this section, we briefly compare the required A-MPR and blocking characteristics based on the simulation results of dual-duplexer configuration, where each duplexer has 30 MHz pass-band based on the Assumption 2.
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If we assumed single-duplexer implementation from the very beginning, the values in red in the above table will become almost the same as that of IL of Tx or Rx pass band or maybe much smaller. In addition, the values in blue will significantly decrease due to the difficulty in the single-duplexer design as explained in [1]. As a consequence, if we define the requirements for APAC700 (FDD) band based on the Assumption 1, quite a large A-MPR would be required. In addition, blocking performance will be deteriorated. If the Assumption 2 is, however, adopted, the A-MPR values and the blocking performance will be improved by the amount of the filters attenuation in the table.
2.4. Other aspects
First, one of the objectives of introducing APAC700 band is to create one harmonized band applicable to many countries and regions. As a result, we could avoid creating other new bands which will cover similar frequency ranges. However, if the Assumption 2 was not adopted in 3GPP, other new similar bands need to be developed for Japan, maybe for Korea and for some other countries, where these new bands will have almost the same frequency arrangement or a portion of APAC700 (FDD). From this viewpoint, we consider that not adopting the Assumption 2 is not efficient as well as goes against the original WI objective.
Furthermore, it is easily anticipated that the market scale of APAC700 will be decreased.
Second, as explained in [1], the single-duplexer for APAC700 (FDD) band is not feasible and there are not any foreseeable technologies to realize it in the near future at present. Note that Band 3/III band was specified almost 10 years ago, vendors are, however, still facing to the difficulties to produce reasonable performance of Band 3/III duplexer. Considering the further difficulty in implementing APAC700 (FDD) band with single-duplexer compared with Band 3/III, it would be obvious that it will take some long time to realize it. 
Third, in the future, in some countries or regions the band for TV broadcasting system may be reduced further to the lower frequency range. In this case, maybe UEs might be able to support this band with the single duplexer due to larger size of guard band using the same operating band number. Thus, not adopting the Assumption 2 now might lead to essentially unnecessary bands in the future.
2.5. Proposal
From the discussions in the previous Sections, we believe that the Assumption 2 is a better solution, which could also contribute to economies of scale for implementation of APAC700 (FDD).

Proposal: Assumption 2 shall be adopted and any characteristics from each duplexer shall be taken into account when the requirements for APAC700 (FDD) are studied.
3. Conclusion

In this contribution, how to maximize the economies of scale of APAC700 (FDD) in terms of many aspects were discussed. As a result, we propose the following.
Proposal: Assumption 2 shall be adopted and any characteristics from each duplexer shall be taken into account when the requirements for APAC700 (FDD) are studied.
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