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Introduction

At RAN#58 in Barcelona a new Work Item for LTE Advanced intra-band contiguous Carrier Aggregation in Band 27 was approved [1].  A revised WID was approved at RAN #59 in Vienna [2].  At RAN4 #67 in Fukuoka, the latest draft of TR 36.838 was approved [3].  A TP for TR 36.838 which added a section for CA Bandwidth Class B and small carrier bandwidths was also approved at RAN4 #67 in Fukuoka [4].
A TP for BS UEM RF requirements for TR 36.838 intra band CA in band 27 was discussed and noted but not approved in Fukuoka [5].     During the discussion there was some concern raised about the 200 kHz being added to Foffset for 1.4 and 3 MHz carriers so that Foffset for these carriers would be BWChannel/2 + 200 kHz, compared to BWChannel/2 for 5, 10, 15 and 20 MHz carriers.  The concern was that the 200 kHz additional Foffset which would also be applicable to contiguous CA with a 1.4 or 3 MHz carrier in other bands might not be acceptable to other operators.   
This Tdoc discusses the impact of adding 200 kHz to BWChannel/2 for Foffset for contiguous CA with a narrow (1.4 or 3 MHz) carriers, and demonstrates how it does not result in the use of additional spectrum compared to the Release 8 (non-CA) bandwidths.  
Discussion

As was agreed in [4], the nominal guard band for Class B contiguous CA will be symmetrical as it is in Class C contiguous CA.  Given this, we can analyse the impact of adding 200 kHz to BWChannel/2 for Foffset for contiguous CA with a narrow (1.4 or 3 MHz) carrier.  Table 1 shows the amount of spectrum required for various scenarios.
Table 1 Calculations of Contiguous CA BW for various scenarios
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3 3 3 6 0.4 6.4 6.4 6 0.40 285

1.4 5 3 6.29 0.2 6.4 6.4 6.4 0.00 195

3 5 3.9 8 0.2 8.1 8.1 8 0.10 285

5 5 4.8 9.8 0 9.8 9.8 10 -0.20 285

1.4 10 5.1 11.14 0.2 11 11.14 11.4 -0.26 45

3 10 6 12.85 0.2 12.7 12.85 13 -0.15 135

10 10 9.9 19.9 0 19.9 19.9 20 -0.10 885

10 15 12 24.75 0 24.5 24.75 25 -0.25 735

15 15 15 30 0 30 30 30 0.00 1485

10 20 14.4 29.9 0 29.4 29.9 30 -0.10 885

15 20 17.1 34.85 0 34.6 34.85 35 -0.15 1335

20 20 19.8 39.8 0 39.8 39.8 40 -0.20 1785


In Table 1, BW1 is the bandwidth of the smaller carrier, BW2 is the bandwidth of the larger carrier.  The nominal distance (center to center) is calculated using the equation in section 5.7.1A of TS 36.101.  The 4th column shows the amount of bandwidth required for aggregation of the two carriers when symmetric guard bands are used, but no additional Foffset is included.  The 5th column shows which combinations require an additional 200kHz of Foffset.  The 6th column calculates the amount of BW required when the 200 kHz additional Foffset is required, but symmetric guard band is not considered.  The 7th column shows the aggregated BW when both the symmetric guard band and the additional Foffset is considered.  This is the max of the 4th and 6th column.  The 8th column shows the Release 8 bandwidth, where the nominal bandwidth of the two carriers are simply added.  The 9th column shows the amount of extra bandwidth that is required for the aggregated carriers with symmetric guard band and 200 kHz offset (where needed).  
From the table above, it can be seen that in the majority of the cases relevant for Class B, the aggregated bandwidth is less than the sum of the component carrier bandwidths. Only in the 3 + 5 MHz and 3 + 3 MHz cases (the latter not relevant for CA_27B) do the aggregated bandwidth exceed this sum, but only slightly. However, it is noted that the operator block sizes vary substantially and are generally not aligned with the E-UTRA channel bandwidths (perhaps with the exception of the 5 MHz bandwidth).
Conclusion
Since adding 200 kHz to Foffset for 1.4 and 3 MHz carriers has a marginal impact on the amount of spectrum required for contiguous intra-band carrier aggregation (except for two cases for Class B), for the majority of the cases, RAN4 should approve the proposal to add 200 kHz to BW/2 for Foffset for 1.4 and 3 MHz carriers that are aggregated with 5 MHz or larger carriers.
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