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1 Introduction
In RAN#48, #50 and #51, work items for inter-band carrier aggregation features were approved as the works for LTE‑Advanced [1] ‑ [8]. It was also agreed as the work plan in RAN4 that the group it is going to start its activities for these WIs after RAN#52. Considering relatively higher work load in RAN4 as well as several technical aspects in these band combinations, this paper proposes a way forward in RAN4 to progress the work practically and efficiently.

2 Work Items for Inter-band Carrier Aggregations
As summarized in Table-1, nine work items have been approved so far and few (or some) more new works are expected in near future in 3GPP to capture potential demands in the market in all over the world. These WIs are separate works and may have slightly different aspects though, several technical commonalities are observed especially when their component carriers belong to a same frequency range. In case we categorize the component carriers into two groups, i.e. lower than 1GHz or higher than 1.7GHz, these Inter-Band combinations are grouped into three combinations namely “High-High” bands, “High-Low” bands and “Low-Low” bands combinations.
Table-1 Inter band combinations in LTE-Advanced
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Title

Acronym

Band combination

800M

2G

2.5G

WID

WI rapporteur

1

LTE-Advanced Carrier Aggregation of Band 3 and Band 7

LTE_CA_B3_B7

H-H

x

x

RP-100668

TeliaSonera

2

LTE Advanced Carrier Aggregation of Band 4 and Band 17

LTE_CA_B4_B17

H-L

x

x

RP-101391

AT&T

3

LTE Advanced Carrier Aggregation of Band 4 and Band 13

LTE_CA_B4_B13

H-L

x

x

RP-101435

Ericsson

4

LTE Advanced Carrier Aggregation of Band 4 and Band 12

LTE_CA_B4_B12

H-L

x

x

RP-110135

US Cellular

5

LTE Advanced Carrier Aggregation of Band 20 and Band 7

LTE_CA_B20_B7

H-L

x

x

RP-110403

Huawei

6

LTE Advanced Carrier Aggregation Bands 2 Band  17

LTE-A CA B217

H-L

x

x

RP-110432

AT&T

7

LTE Advanced Carrier Aggregation Bands 4 and Band 5

LTE-A CA B45

H-L

x

x

RP-110433

AT&T

8

LTE Advanced Carrier Aggregation of Band 5 and Band 12

LTE_CA_B5_B12

L-L

x

RP-110372

US Cellular

9

LTE Advanced Carrier Aggregation Bands 5 Band 17

LTE-A CA B517

L-L

x

RP-110434

AT&T


Since technical works expected in these areas in RAN4 are mainly to establish RF requirements such as reference sensitivities etc., it would be a practical approach to start with a common technical aspect in a grouped combination and if necessary or useful, work further to set specific requirements for a certain combination of the aggregation as a delta from the common requirements. As far as work structure in 3GPP is concerned, it would be better to establish three ‘landing work items’ which are ‘Building blocks’ representing above mentioned ‘groupings’ of the aggregated bands and have each work task corresponds to each band combination. The actual structure of the work items (as building blocks contain each corresponding work task) are proposed below. It is also proposed to set future RAN4 meeting agenda according to the WI structure and allow interested parties to contribute either ‘Building block level’ (as a contribution for common aspects of the group in question) or ‘Work task level’ (as a tdoc for each particular combination).
1. LTE Advanced Carrier Aggregation for High-High combinations (Feature level)
(1) LTE Advanced Carrier Aggregation for High-High combinations (Core/Perf) (Building block)
1 LTE-Advanced Carrier Aggregation of Band 3 and Band 7 (Core/Perf)
[LTE_CA_B3_B7]
2. LTE Advanced Carrier Aggregation for High-Low combinations (Feature level)
(1) LTE Advanced Carrier Aggregation for High-Low combinations (Core/Perf) (Building block)
1 LTE Advanced Carrier Aggregation of Band 4 and Band 17 (Core/Perf)
[LTE_CA_B4_B17]
2 LTE Advanced Carrier Aggregation of Band 4 and Band 13 (Core/Perf)
[LTE_CA_B4_B13]
3 LTE Advanced Carrier Aggregation of Band 4 and Band 12 (Core/Perf)
[LTE_CA_B4_B12]
4 LTE Advanced Carrier Aggregation of Band 20 and Band 7 (Core/Perf)
[LTE_CA_B20_B7]
5 LTE Advanced Carrier Aggregation Bands 2 Band  17 (Core/Perf)
[LTE-A CA B217]
6 LTE Advanced Carrier Aggregation Bands 4 and Band 5 (Core/Perf)
[LTE-A CA B45]
3. LTE Advanced Carrier Aggregation for Low-Low combinations (Feature level)
(1) LTE Advanced Carrier Aggregation for Low-Low combinations (Core/Perf) (Building block)
1 LTE Advanced Carrier Aggregation of Band 5 and Band 12 (Core/Perf)
[LTE_CA_B5_B12]
2 LTE Advanced Carrier Aggregation Bands 5 Band 17 (Core/Perf)
[LTE-A CA B517]
3 Conclusion
This paper proposes a way forward in RAN4 to progress the work for Inter-Band Carrier Aggregations practically and efficiently by establishing Building Block level WIs. For a discussion purposes, sample WIDs for ‘Hihg-High’ band combination as feature and building block WIs are attached. In the future, RAN4 needs to consider how to handle Inter-Band CA including L-band or 3.5GHz band separately.

References

[1] RP-100668
WI proposal: LTE-Advanced Carrier Aggregation of Band 3 and Band 7
"TeliaSonera
[2] RP-101391
New Work Item - LTE Advanced Carrier Aggregation of Band 4 and Band 17
AT&T
[3] RP-101435
LTE Advanced Carrier Aggregation of Band 4 and Band 13
Verizon
[4] RP-110403
LTE Advanced Carrier Aggregation of Band 20 and Band 7
Orange
[5] RP-110372
LTE-Advanced Carrier Aggregation of Band 5 and Band 12
US Cellular
[6] RP-110432
Work Item Proposal:  LTE Advanced Carrier Aggregation Bands 2+17
AT&T

[7] RP-110433
Work Item Proposal:  LTE Advanced Carrier Aggregation Bands 4+5
AT&T

[8] RP-110434
Work Item Proposal:  LTE Advanced Carrier Aggregation Bands 5+17
AT&T
































































































































































































































































































































































- 1 -

- 2 -

