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1. Introduction 
In recent RAN4 meeting, there has been discussion on LTE bandwidth option lower than 5MHz[1-7].This document also presents some consideration for this issue. Section gives some analysis on suitable bandwidth for the case of 2 LCR TDD carriers migration. Section gives some consideration on harmonization of bandwidth options<5MHz for paired band and unpaired band. Section 3 gives some suggestion from perspective of commonality and limiting number of bandwidth <5MHz.
2. Analysis

2.1 LCR TDD migration considerations
1.6MHz has already been proposed for LCR TDD legency spectrum migration [5]. But this is only applicable for the case of migrating one LCR TDD carriers. If there are two LCR TDD carriers to be migrated, the total available spectrum is 3.2MHz. Using 2 separate 1.6MHz E-UTRA carriers leading to very low spectrum efficiency, e.g. 7RB*2/3.2MHz=78%. If we optimize the 2.5MHz bandwidth in 25.913 to 3.2MHz with 16 RB, the spectrum efficiency can be improved by 12%, e.g. 16RB/3.2MHz=90% spectrum efficiency. Following will give the feasibility analysis for 3.2 MHz in unpaired band by comparing the 3.0MHz and 3.2MHz bandwidth since they are so similar. 

The feasibility consist two aspects. The first one is the feasibility of spectrum emission mask for 3.2MHz and the second is the co-existence with UTRA TDD 1.6MHz. For the first point, the simulation results in [4] show that it’s feasible to satisfy the FCC mask for 3.0MHz with 15 RB’s (90% spectrum efficiency). Also the general understanding from previous RAN4 studies is that the wider the bandwidth is, the higher spectrum efficiency can be achieved and the easier the FCC mask is to be satisfied. So it is believed that it’s feasible to satisfy the FCC mask for 3.2MHz bandwidth with 16 RB’s (90% spectrum efficiency). For the second point, simulation results with SA in [8, 9] for 1.6MHz bandwidth show that only 23dB and 29dB is required for uplink and downlink respectively, although a rather pessimistic assumption was made that one UE uses one RB. Let’s assume that the users will double in 3.2MHz bandwidth, then the required ACLR for LCR TDD will be about 2~3dB higher. The 33dB ACLR/1.28MHz requirement for coexistence with LCR TDD is already feasible. 
From the preliminary analysis it is seen feasible to use 1.6/3.2MHz bandwidth for LCR TDD spectrum migration. 

Meanwhile it is obvious that when there are 3 LCR TDD carriers to be migrated, a 5MHz E-UTRA bandwidth will be used.
2.2 Commonality for BW<5MHz for paired and unpaired spectrum
Analysis in documents [6] and [7] seems to come into a conclusion that 1.4/3.0MHz is suitable for the migration of paired band mainly from the CDMA migration perspective since GSM have good enough granularity. The situation for BW lower than 5MHz is that 1.4/3.0 is proposed for paired band and 1.6/3.2 is proposed for unpaired band. This will results in too many small bandwidth <5MHz and is not comply with the purpose of restricting bandwidth option for signaling reason. We agree the analysis in [6] and [7], but we also think that there is a possibility to harmonize the bandwidth option to a maximum extent. This section tries to do this work.
1.4MHz bandwidth and 1.6MHz bandwidth corresponds to one CDMA carrier migration and one LCR TDD migration. So it seems there is no possibility to be harmonized since there is much difference between CDMA bandwidth and LCR TDD bandwidth. Also the 1.4MHz considers the CDMA 850 A’ and A’’ band in document[x1]. So it’s better to keep the difference for these two bandwidth options.
While through analyzing the rationale for 3.0MHz bandwidth option in documents [6] and [7], we found maybe it is also feasible to use 3.2MHz bandwidth for CDMA migration. 
In document [6], it is stated that the 3.0MHz bandwidth is feasible for migrating 2 cdma carriers from the block edge. When two cdma carriers in the band edge can be migrated, totally 3.125MHz bandwidth can be utilized. From the spectrum in [2, 4], there is still some margin at 1.5MHz from the carrier center. If 3.2MHz RF bandwidth with 16 RB’s is considered, the FCC mask maybe satisfied at 1.563MHz from the carrier center. Even when the FCC mask can not be satisfied, a RB can be reserved for interference mitigation. 
In document [7], it gives detailed analysis for the CDMA 850 and CDMA 1900MHz band by comparing the spectrum efficiency of different option. In table 1 and table 2 we listed the analysis case by case for cdma850 band and cdma1900 band migration respectively. The row in red is the one in which 3.0MHz was proposed in [7] while we think 3.2MHz is also suitable. We add a column using 1.4/3.2 option for comparison.
It is seen from the table that almost all the case is suitable for both 3.0MHz and 3.2MHz, while 3.2MHz bandwidth has the advantage of higher capacity and higher spectrum efficiency from migration perspective. 
Table 1 Comparison of 1.4/3.2 and 1.4/3.0 option for CDMA850 migration.

	Band
	cdma850 ch. cleared
	Available freq. (in MHz)
	1.4/3.0MHz
	1.4/3.2MHz

	
	
	
	
	

	A’’+A
	1(lower block edge)
	1.495
	One 1.4MHz ch
	One 1.4MHz ch

	A’’+A
	2(lower block edge)
	2.725
	One 2.6MHz ch
	One 1.4MHz ch

	A’’+A
	3(lower block edge)
	3.955
	Two 1.4MHz ch or one 3.0MHz ch
	Two 1.4MHz ch or one 3.2MHz ch

	A
	1(upper block edge)
	2.125
	One 1.4MHz ch.
	One 1.4MHz ch.

	A
	2(upper block edge)
	3.355
	Two 1.4MHz ch or one 3.0MHz ch
	Two 1.4MHz ch or one 3.2MHz ch

	A
	3(upper block edge)
	4.585
	three 1.4MHz ch or one 1.4MHz +one 3.0 MHz ch
	three 1.4MHz ch or one 1.4MHz +one 3.2 MHz ch**

	A’
	1
	1.5
	One 1.4MHz ch
	One 1.4MHz ch

	B
	1(lower block edge)
	2.135
	One 1.4MHz ch
	One 1.4MHz ch

	B
	2(lower block edge)
	3.385
	two 1.4MHz ch or one 3.0MHz ch
	two 1.4MHz ch or one 3.2MHz ch

	B
	3(lower block edge)
	4.595
	Three 1.4MHz ch or one 1.4MHz ch +one 3.0MHz ch
	Three 1.4MHz ch or one 1.4MHz ch +one 3.2MHz ch**

	B
	1(upper block edge)
	1.715
	One 1.4MHz ch
	One 1.4MHz ch

	B
	2(upper block edge)
	2.945
	Two 1.4MHz ch. 
	Two 1.4MHz ch. 

	B
	3(upper block edge)
	4.175
	Two 1.4MHz ch or one 3.0MHz ch
	Two 1.4MHz ch or one 3.2MHz ch

	B’
	1
	2.5
	One 1.4MHz ch
	One 1.4MHz ch

	** Note: One RB can be reserved for interference mitigation in case FCC limits can not be satisfied.


Table 2 Comparison of 1.4/3.2 and 1.4/3.0 option for CDMA1900 migration
	Band
	Cdma1900 ch. cleared
	Available freq. (in MHz)
	1.4/3.0MHz
	1.4/3.2MHz

	A,B,C,D,E or F
	1(at the block edge)
	1.875
	One 1.4MHz ch.
	One 1.4MHz ch.

	A,B,C,D,E or F
	2(at the block edge)
	3.125
	Two 1.4MHz ch. 
Or one 3.0MHz ch
	Two 1.4MHz ch or one 3.2MHz ch**

	A,B,C,D,E or F
	3 at the block edge*
	4.375
	-
	-

	*Note: in this case 5MHz E-UTRA bandwidth will be used.

** Note: One RB can be reserved for interference mitigation in case FCC limits can not be satisfied.


3. Conclusion
Based on the above analysis, it is suggested to:
· Use 1.4MHz bandwidth only for paired spectrum migration.

· Use 1.6MHz bandwidth only for unpaired spectrum migration.

· Use 3.2MHz bandwidth for both paired and unpaired spectrum migration. If necessary, one RB is reserved for interference mitigation.
This suggestion has the advantage of:
· Limiting the bandwidth option below 5MHz to 3 instead of 4, which is beneficial from signaling perspective.

· Using as much common RF bandwidth as possible will benefit the RF design.
· 3.2MHz bandwidth has 6.7% capacity improvement than 3.0MHz bandwidth.

· 3.2MHz bandwidth is more efficient from migration perspective.
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