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1. Introduction
In the RAN4#69, an appropriate size of passband width for a new operating band that covers 1980-2010 MHz & 2170-2200 MHz frequency ranges was discussed and the way forward was agreed in [1]. In this contribution, we present duplexer simulation data for further considerations. These simulation data indicate that, even if the size of passband width of 70 MHz is selected for a new operating band, practical characteristics can be achieved.
2. Discussion
2.1 Compared channel arrangements
This contribution provides duplexer performance for two types of channel arrangements as illustrated in Figure 2.1-1.
· Case 1: UL: 1960 – 2010 MHz, DL: 2150 – 2200 MHz ( passband width is 50 MHz
· Case 2: UL: 1940 – 2010 MHz, DL: 2130 – 2200 MHz ( passband width is 70 MHz
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Figure 2.1-1: Channel arrangements to be considered

2.2 Duplexer performance
The data of duplexer performance for Case 1 and Case 2 are summarized in Table 2.2-1. The detailed data for Vendor 1 are captured in Annex in this contribution.

Table 2.2-1: Duplexer characteristics for Case 1 and Case 2
	
	Case 1(50 MHz x 2)
	Case 2(70 MHz x 2)
	Remark

	Tx IL
	@1960-2010 MHz
	@1940-2010 MHz
	

	
	Vendor 1
	2.0 dB@ spec 

1.53 dB@ typical
	2.7 dB@ spec 

1.96 dB@ typical
	

	
	Vendor 2
	[1.7] dB@ typical
	[1.7] dB@ typical
	Note 1

	Rx IL
	@2150-2200 MHz
	@2130-2200 MHz
	

	
	Vendor 1
	2.2 dB@ spec

1.9 dB@ typical
	2.7 dB@ spec

1.9 dB@ typical
	

	
	Vendor 2
	[1.7] dB@ typical
	[1.7] dB@ typical
	Note 1


Note 1: The data comes from the assumption that Band 1 is extended by 10 MHz for a higher frequency. Thus, it is not completely adjusted to both Case 1 and Case 2.
From the data shown in Table 2.1-1, it can be seen that the Tx ILs for Vendor 1 are slightly different between Case 1 and Case 2. The absolute value of Case 2, however, is not large. Note that this simulation for Vendor 1 was conducted based on assuming the material not adjusted for obtaining the large size of passband width. It should be also noted that the details for the data of Vendor 2 are elaborated in Section 2.3. When LTE was not available in the market, there has been a material which could handle large size of passband width with small loss but it had difficulty in obtaining steep attenuation near the band edges. As a result, the material has not been recently always used due to Band 34 and Band 3 Rx protection for Band 1. If we apply the material to this simulation, we would obtain even smaller IL. As mentioned in [2], although Case 2 seems to be difficult to obtain reasonable duplexer performance, unlike Band 1, the channel arrangement of Case 2 can have sufficient frequency gap to protect Band 3 Rx and does not have to pay attention to Band 34 protection. Thus, even if expanding Band 1 passband width by 10 MHz, it seems that the difficulty in keeping the similar performance to that of Band 1 can be mitigated. In addition, the values themselves are quite practical ones since there are operating bands whose duplexer ILs are more than 4 dB in some cases.
· Observation 1: Duplexer performance for Case 1 and Case 2 are very close and practical.
2.3 Impact of B34 protection on Band 1 duplexer design
In this Section, the impact of the protection of Band 34 from Band 1 on Band 1 duplexer design is elaborated. As shown in Figure 2.3-1 – 2.3-3, if we can ignore Band 34 protection for Band 1 duplexer design, we can extend the size of Band 1 pass-band width by keeping the insertion loss to be almost the same. The principle would apply to Case 1 and Case 2 as well. That means even if we select not Case 1 but rather Case 2, it can be seen that we can obtain almost the same performance for Case 2 as those for Case 1.

Note that colored line represents newly simulated characteristics without consideration of Band 34 protection. The line in black expresses the commercially available LTE Band 1 duplexer with consideration of Band 34 protection.
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Figure 2.3-1: Tx-IL for Vendor 2
Rx-IL for Vendor 2
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Figure 2.3-2: Ant-Rx for Vendor 2
Tx-Ant and Ant-Rx for Vendor 2
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Figure 2.3-3: Tx-Ant and Ant-Rx for Vendor 2
2.2 Proposal
In addition to Observation 1, it should be also taken into account market expansion by selecting Case 2 (70 MHz x 2) since it can accommodate more operators than that of Case 1(50 MHz x 2).
Therefore, we propose to define a new operating band which consists of 70 MHz x 2.

· Proposal: Case 2(70 MHz x 2) should be defined as a new band for the future WIs after completing the two SIs.
· UL: 1940 – 2010 MHz, DL: 2130 – 2200 MHz
3. Conclusions 

In order to proceed with the discussion, we propose the following.
· Proposal: Case 2(70 MHz x 2) should be defined as a new operating band for the future WIs after completing the two SIs.
· UL: 1940 – 2010 MHz, DL: 2130 – 2200 MHz
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1. Vendor 1
Tx-Ant and Ant-Rx for 50 MHz x 2
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Figure 1-1: Tx-Ant and Ant-Rx for 50 MHz
Tx-Ant and Ant-Rx for 70 MHz x 2
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Figure 1-2: Tx-Ant and Ant-Rx for 70 MHz
