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1. [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
	In the previous RAN Plenary #65 meeting, the channel arrangements of new MSS band in region1 has been determined as 2x90MHz. But it is also stated that potential impacts needs to be evaluated on 1920-1980 MHz, 2110-2170 MHz before making a final decision on the Band Plan as 1st phase of the work. If any impact on performance or existing requirements of Band 1 is found, then the channel arrangements will be re-visited. [2]
In this contribution, we provide a candidate UE RF architecture using dual duplexer for 2x90MHz channel arrangement, and also we show our view for the Band 1 and new band performance analysis based on the candidate UE RF architecture.
2. Analysis of Band1 impacts
 In the RAN Plenary #65 meeting, it was agreed to start the work on new MSS band in region1 with 2x90MHz channel arrangement. 
 Duplexer characteristics for various channel arrangements were provided from interested companies [3][4][5] and it could be seen that single duplexer for MSS 90MHz is not a possible solution due to maximum 1.8dB additional ILs compared to band 1 duplexer [3]. However, if some degradation is allowable for new band, it can be one of good solutions to increase the value of new band, and also various CA capabilities can be supported using 90MHz duplexer. 
Figure 1 shows a candidate UE RF architecture of MSS band UE for 2x90MHz channel arrangements to support CA features with band 1 or other bands. For the dual duplexer in super set band, mixture of band 1 duplexer and MSS band duplexer with 30, 50, 70MHz or 90MHz BW can be considered.


Figure 1: UE RF example architecture for new band
To analyze the Band 1 and new band UE performance, we can consider two cases as follow
· Case1 : Using Legacy Band 1 duplexer to support Band 1
· Case2 : Using new band duplexer to support CA with Band 1 and new band or sing CC operation in out-of range of Band 1 in new band

2.1 Case1: Using Legacy Band 1 duplexer
Generally, only Band 1 operators can use the legacy band 1 duplexer in dual duplexer architecture as shown in Figure 2.


Figure 2: Use case for using legacy Band 1 duplexer in new band

The signal does not flow into the MSS band duplexer, so the Band 1 REFSENS and MOP can be reused when the signal belong to Band 1 frequency range.
In other word, if the UE is only operated in Band 1 frequency without CA with new band, the UE can use the legacy band 1 duplexer, therefore the legacy system can maintain the existing UE RF requirements.
This is our observations as follow
Observation 1: For dual duplexer UE RF architecture, the UE using the fixed Band 1 duplexer does not have any impacts on the existing Band 1 performance, therefore the UE can maintain the existing UE RF requirements in Band 1.

2.2      Case 2: Using new band duplexer in out-of range of Band 1 but in belong to new band
If an operator is holding both Band 1 and new band which frequency is out-of range of Band 1 or only holding 30MHz MSS band (1980 ~2010MHz), the UE should use the new band duplexer as shown in Figure 3. 


Figure 3: Use case for using new 90MHz band duplexer in new band

When UE uses single 90MHz duplexer for new band, the additional ILs can be increased up to 1.8dB [3]. Therefore, the UE cannot keep the REFSENS and MOP in new band.
Hence if operators would like to have CA with Band 1 and new band or have a single CC operation in the frequency out of Band 1, some degradation of UE RF requirements should be considered due to 2x90MHz new band duplexer. So our observation2 is follow
Observation 2: For dual duplexer UE RF architecture, CA operation with Band 1 and MSS band of 30MHz or single CC operation in frequency out of band 1, MOP and REFSENS do not keep the legacy UE RF requirements due to 2x90MHz new band duplexer.
For the dual duplexer architecture, we can also consider 70MHz + Band 1 duplexer combination as an example. In this case, the ILs from 70MHz duplexer is same as Band 1 duplexer. Some disadvantages are CA limitation for intra-band CA where first CC is located inside 70MHz and second CC is located in Band 1[6].
Thus, UE can only support intra-band CA and NC CA when CC1 and CC2 are located inside the bandwidth of a new duplexer e.g. 70MHz, but other cases are excluded.
That is our observation3 as follow
 Observation 3: When considering 70MHz as one of dual duplexer BW, ILs are same as Band 1 duplexer, so it is possible to maintain the Band 1 performance with a disadvantage that limited intra-band CA configuration is possible.

3. Conclusion
In this contribution we analyzed legacy Band 1 impact in new band based on dual duplexer RF architecture. The followings are the observations in this paper.
Observation 1: For dual duplexer UE RF architecture, the UE using the fixed Band 1 duplexer does not have any impacts on the existing Band 1 performance, therefore the UE can maintain the existing UE RF requirements in Band 1.
Observation 2: For dual duplexer UE RF architecture, CA operation with Band 1 and MSS band of 30MHz or single CC operation in frequency out of band 1, MOP and REFSENS do not keep the legacy UE RF requirements due to 2x90MHz new band duplexer.
Observation 3: When considering 70MHz as one of dual duplexer BW, ILs are same as Band 1 duplexer, so it is possible to maintain the Band 1 performance with a disadvantage that limited intra-band CA configuration is possible.
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[bookmark: _Toc390779594]5	Band-specific issues for LTE FDD
The covered band-specific issues for LTE FDD in the bands 1980-2010 MHz and 2170-2200 MHz are:
Study related aspects of adding a FDD band into E-UTRA that covers the frequency range of UL: (2010-X)-2010/DL: (2220-X)-2200 MHz;
Determine parameter X (30 MHz ≦ X ≦ 70MHz with 10 MHz step); 
Study coexistence issues with adjacent bands (e.g. Band 34);
Identify regulatory issues;
Study the possibility to harmonize this band.

<Unchanged sections are omitted>

5.2	 Analysis of legacy Band 1 impacts
Duplexer characteristics for various channel arrangements were provided from interested companies and it could be seen that single duplexer for MSS 90MHz is not a possible solution due to maximum 1.8dB additional ILs compared to band 1 duplexer [3]. However, if some degradation is allowable for new band, it can be one of good solutions to increase the value of new band, and also various CA capabilities can be supported using 90MHz duplexer. 
Figure 5.2-1 shows a candidate UE RF architecture of MSS band UE for 2x90MHz channel arrangements to support CA features with band 1 or other bands. For the dual duplexer in super set band, mixture of band 1 duplexer and MSS band duplexer with 30, 50, 70MHz or 90MHz BW can be considered.


Figure 5.2-1: UE RF example architecture for new band
To analyse the Band 1 and new band UE performance, we can consider two cases as follow
· Case1 : Using Legacy Band 1 duplexer to support Band 1
· Case2 : Using new band duplexer to support CA with Band 1 and new band or sing CC operation in out-of range of Band 1 in new band

5.2.1 Case1: Using Legacy Band 1 duplexer
Generally, only Band 1 operators can use the legacy band 1 duplexer in dual duplexer architecture as shown in Figure 5.2.1-1


Figure 5.2.1-1: Use case for using legacy Band 1 duplexer in new band

The signal does not flow into the MSS band duplexer, so the Band 1 REFSENS and MOP can be reused when the signal belong to Band 1 frequency range.
In other word, if the UE is only operated in Band 1 frequency without CA with new band, the UE can use the legacy band 1 duplexer, therefore the legacy system can maintain the existing UE RF requirements.
This is our observations as follow
Observation 1: For dual duplexer UE RF architecture, the UE using the fixed Band 1 duplexer does not have any impacts on the existing Band 1 performance, therefore the UE can maintain the existing UE RF requirements in Band 1.

5.2.2      Case 2: Using new band duplexer in out-of range of Band 1 but in belong to new band
If an operator is holding both Band 1 and new band which frequency is out-of range of Band 1 or only holding 30MHz MSS band (1980 ~2010MHz), the UE should use the new band duplexer as shown in Figure 5.2.2-1. 


Figure 5.2.2-1: Use case for using new 90MHz band duplexer in new band

When UE uses single 90MHz duplexer for new band, the additional ILs can be increased up to 1.8dB [3]. Therefore, the UE cannot keep the REFSENS and MOP in new band.
Hence if operators would like to have CA with Band 1 and new band or have a single CC operation in the frequency out of Band 1, some degradation of UE RF requirements should be considered due to 2x90MHz new band duplexer. So our observation2 is follow
Observation 2: For dual duplexer UE RF architecture, CA operation with Band 1 and MSS band of 30MHz or single CC operation in frequency out of band 1, MOP and REFSENS do not keep the legacy UE RF requirements due to 2x90MHz new band duplexer.
For the dual duplexer architecture, we can also consider 70MHz + Band 1 duplexer combination as an example. In this case, the ILs from 70MHz duplexer is same as Band 1 duplexer. Some disadvantages are CA limitation for intra-band CA where first CC is located inside 70MHz and second CC is located in Band 1.
Thus, UE can only support intra-band CA and NC CA when CC1 and CC2 are located inside the bandwidth of a new duplexer e.g. 70MHz, but other cases are excluded.
That is our observation3 as follow
 Observation 3: When considering 70MHz as one of dual duplexer BW, ILs are same as Band 1 duplexer, so it is possible to maintain the Band 1 performance with a disadvantage that limited intra-band CA configuration is possible.
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