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1. Introduction

SI for 2GHz MSS band has been on-going for a while, however RAN4 is yet to reach consensus on channel arrangement. Latest approved SID [1] indicates to study the channel arrangement as below:

· 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) 

Currently, only study results for X=30MHz is captured and according to SID, X=40/50/60/70MHz should also be studied and captured in the SID. As this requires a lot of work, a way forward [2] was proposed only to include 2x90MHz option as an alternative, however this was not approved in the last RAN4 meeting.

This contribution provides impact of Carrier Aggregation for Standalone channel arrangement with Band 1 LTE.
2. Channel Arrangements
Figure 1 shows spectrum holdings of Band 1 in Korea. All Korean operators are already deploying LTE in Band 1. By the end of this year, it is likely that all operators will commercially launch Band 1 LTE supporting 1UL/3DL CA.
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Figure 1. Band 1 Spectrum Holdings in Korea

As MSS band is attached right next to Band 1, it is impossible to build a Quadplexer to support CA with Band 1. Hence by adopting 2x30MHz channel arrangement, B1 operators can only use the new band as additional non-CA capable LTE carrier.

Observation 1: It is impossible to build a Quadplexer to support CA with Band 1

For 2x90MHz single filter option, [3] shows that 2x90MHz single duplexer suffers 1.8dB additional IL compared to Band 1 duplexer. As many operators prefer to have Band 1 performance to be maintained the same, this option may not be suitable option for MSS operator who already owns Band 1 spectrum.
Observation 2: 1.8dB additional IL is expected for 2x90MHz single duplexer

 In RAN4 #71, 2x90MHz dual duplexer was also proposed [2, 3] as another option. Dual duplexer allows both Band 1 and MSS operator to use single channel arrangement which can benefit the economy of scale. However there were some concerns that additional switch is required which may result additional 0.5dB IL for Band 1 operators.
Observation 3: 0.5dB additional IL is expected for 2x90MHz dual duplexer due to additional switch

Looking at above observations, only feasible option remaining is to have extended option to support some portion of Band 1. One good option is to reuse 2x60MHz Band 1 filters for MSS band which can maintain the same performance as Band 1. This option also allows Band 1 operators owning the top end of Band 1 spectrum to deploy intra-band CA with MSS band. As 2x60MHz Band 1 filter is widely available, it should not be difficult to use this option for MSS band.
3. Conclusion

For various channel arrangements, following were observed:

Observation 1: It is impossible to build a Quadplexer to support CA with Band 1

Observation 2: 1.8dB additional IL is expected for 2x90MHz single duplexer

Observation 3: 0.5dB additional IL is expected for 2x90MHz dual duplexer due to additional switch

 With above observations, it is proposed to consider 2x60MHz only as the extended option.

Proposal: Only to consider X=60 MHz for the objective described in SID

Above observations to be captured in TR36.861[4] and text proposal is provided in annex
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Annex: Text proposal for the TR 36.851 (Inter-Band CA Rel-12)
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<start of the text>
7.3 Channel Arrangement for support of Carrier Aggregation

Figure 7.3-1 shows spectrum holdings of Band 1 in Korea. All Korean operators are already deploying LTE in Band 1. By the end of this year, it is likely that all operators will commercially launch Band 1 LTE supporting 1UL/3DL CA.
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Figure 7.3-1 Band 1 Spectrum Holdings in Korea

As MSS band is attached right next to Band 1, it is impossible to build a Quadplexer to support CA with Band 1. Hence by adopting 2x30MHz channel arrangement, B1 operators can only use the new band as additional non-CA capable LTE carrier.

Observation 1: It is impossible to build a Quadplexer to support CA with Band 1

For 2x90MHz single filter option, [3] shows that 2x90MHz single duplexer suffers 1.8dB additional IL compared to Band 1 duplexer. As many operators prefer to have Band 1 performance to be maintained the same, this option may not be suitable option for MSS operator who already owns Band 1 spectrum.

Observation 2: 1.8dB additional IL is expected for 2x90MHz single duplexer

 In RAN4 #71, 2x90MHz dual duplexer was also proposed [2, 3] as another option. Dual duplexer allows both Band 1 and MSS operator to use single channel arrangement which can benefit the economy of scale. However there were some concerns that additional switch is required which may result additional 0.5dB IL for Band 1 operators.

Observation 3: 0.5dB additional IL is expected for 2x90MHz dual duplexer due to additional switch
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