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1 Introduction

A work item for carrier aggregation enhancements for LTE Release 11 has been approved and updated in RAN #51 and #52 respectively [1, 2]. One of the objectives of the work item is the study of additional carrier types including non-backwards compatible elements for Carrier Aggregation. 

A general discussion of the areas that should be addressed if non-backward compatible additional carrier types are specified can be found in [3, 4].
This contribution discusses the need to define new channel bandwidths in 3GPP RAN4 in the Work Item Carrier Aggregation Enhancements if new carrier types are introduced.
2 Discussion
2.1 Existing channel bandwidths in release 10
The existing channel bandwidths in 3GPP release 10 were defined in 3GPP release 8 based on the requirements stated at that time, namely, the “standalone deployment scenario” and the “integrating with existing UTRAN and/or GERAN deployment scenario” [5].
Table 1: Transmission bandwidth configuration NRB in E-UTRA channel bandwidths

	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100


2.2 Carrier aggregation in release 10

3GPP release 10 UE uses two carriers, combinations of 5, 10, 15 and 20 MHz, [6]
· CA_1C allows 15+15 => 30 MHz, 15+20 => 34.6 MHz, or 20+20 => 39.8 MHz channel bandwidth.
· CA_40C allows 10+10 => 19.9 MHz, 10+15 => 24.5 MHz, 10+20 => 29.5 MHz, 15+15 => 30 MHz, 15+20=>35 MHz or 20+20 => 39.8 MHz.
· CA_1A-5A 10+10 => 20 MHz

· CA_3A-7A 10+10 => 20 MHz, 10+15 => 25 MHz, 10+20 => 30 MHz, 15+15 => 30 MHz, 
· 15+20 => 35 MHz, 20+20 => 40 MHz  
· CA_4A-13A 10+10 => 20 MHz

· CA_4A-17A 10+10 => 20 MHz

However, in release-10 there is a limitation the outermost carrier can not be 1.4 or 3 MHz. This means that in general with two carriers and carriers of 5, 10, 15 and 20 MHz we would end up with the following possibilities:
Table 2: Aggregated Channel bandwidth for 2 CC, 5, 10, 15 and 20 MHz
	CC1 chbw 
(MHz)
	CC2 chbw
 (MHz)
	Aggregated chbw 
(MHz)

	5
	5
	9,8

	5
	10
	14,7

	5
	15
	19,3

	5
	20
	24,2

	10
	10
	19,9

	10
	15
	24,5

	10
	20
	29,4

	15
	15
	30

	15
	20
	34,6

	20
	20
	39,8


2.3 Introduction of Small carriers at the edges in release-11
One way forward in release-11 would be to lift the restriction regarding small carriers at the edges. This would result in more carrier aggregation possibilities. Two carriers and combinations of 1.4, and 3 MHz added in release-11 lead to something similar to table 3 below.
Table 3: Aggregated Channel bandwidth for 2 CC, 1.4, 3, 5, 10, 15 and 20 MHz
	CC1 chbw 
(MHz)
	CC2 chbw
 (MHz)
	Aggregated chbw 
(MHz)

	1,4
	1,4
	2,6

	1,4
	3
	4,3

	1,4
	5
	6,2

	1,4
	10
	10,8

	1,4
	15
	15,7

	1,4
	20
	20,3

	3
	3
	6

	3
	5
	7,9

	3
	10
	12,5

	3
	15
	17,4

	3
	20
	22

	5
	5
	9,8

	5
	10
	14,7

	5
	15
	19,3

	5
	20
	24,2

	10
	10
	19,9

	10
	15
	24,5

	10
	20
	29,4

	15
	15
	30

	15
	20
	34,6

	20
	20
	39,8


2.4 Introduction of more component carriers in release 11
Three carriers combinations would add 1.4, 3, 5, 10, 15, 20 MHz to any of the aggregated channel bandwidths in table 3.
2.5 New channel bandwidths
As can be seen in the sections above the existing channel bandwidths would allow a large set of (aggregated) channel bandwidths to be created in 3GPP release-11 from 1.4, 2.6, 4.3 up to 40 MHz for two carriers, if small carriers at the edges were to be included in 3GPP release-11.

In general a new channel bandwidth should only be defined if:
· There is clear evidence that there is a gap in the 3GPP release-10 set of channel bandwidths

· This gap affects several operators and markets 

It should be noted that a new channel bandwidth will not be backwards compatible, even if it has release-8 structure. 
2.6 Reuse of requirements

It would be preferred from a RAN4 point of view if an existing channel bandwidth 1.4, 3, 5, 10, 15, 20 MHz could be used also for a new channel type since unwanted emissions, blocking requirements and many other core requirements could be reused. The workload in RAN4 will be significantly affected if a new channel bandwidth has to be introduced.

2.7 Segments and new channel bandwidths

A segment, for example a 108 RB carrier with 4 RB data + 100 RB-rel-8 + 4 RB data, all densely packed “RB-to-RB”  would only be partially backwards compatible, if a UE camps on the centre 100 RB. Legacy UE might encounter a performance loss since there are no Adjacent Channel Selectivity requirements for this case in release-10 [7]. This corresponds to an operator running the network with a carrier to carrier spacing smaller than nominal. A spacing smaller than nominal carrier spacing is possible in Multi Carrier and Carrier Aggregation already in release-10, but all tests and all requirements assume nominal spacing.
   Moreover, RAN4 would still have to derive unwanted emission requirements and blocking requirements in release-11 for a “108 RB: 4+100+4” carrier as well as new performance requirements.
   A segment together with its legacy carrier will, effectively, be equal to a new channel type from a requirement and workload point of view.
3 Conclusion
We conclude as follows:

1) As can be seen in the sections above the existing channel bandwidths would allow a large set of (aggregated)    
     channel bandwidths to be created in 3GPP release-11. 
2) In general a new channel bandwidth should only be defined if:
· There is clear evidence that there is a gap in the 3GPP release-10 set of channel bandwidths

· This gap affects several operators and markets 

3) It would be preferred from a RAN4 point of view if an existing channel bandwidth 1.4, 3, 5, 10, 15, 20 MHz could be 
    used also for a new channel type since unwanted emissions and blocking requirements and many other core 
    requirements could be reused. A new channel bandwidth of release-8 structure is also to be considered as new carrier 
    type since it is not backwards compatible.
4) A segment offers a degree of backwards compatibility, but the performance will be unspecified, since there are no 
     requirements in 3GPP release-10 for a UE using the centre part. The total segments+carrier combination 
     corresponds, effectively, to a new channel bandwidth when it comes to the requirement structure and work needed in 
     RAN4.
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