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1.  Introduction
This paper discusses an issue from RAN4 and RAN2 regarding the need for the UE to indicate the supported channel bandwidth(s) in the context of LTE Carrier Aggregation, and it proposes to provide guidance to the working groups accordingly.
2. What is the problem to be solved
2.1 Introduction

In the recent round of RAN Working Group meetings, two discussion papers (R4-120667 and R2-120282) have outlined a very important and practical issue with LTE CA Band Combinations. 

In particular, for each LTE CA band combination, the corresponding Work Item description lists the “permutations” of channel bandwidth combinations that have to be supported, either verbally or with a table. 

For example:

· “Finalise the DL and UL with 2 x 10, 5+5, 5+10 and 10+5 MHz transmission bandwidth in the same WI but with different timescales” (from the LTE CA B4+B17 WI)

· “Finalise the DL and UL transmission bandwidth aggregation of 10MHz in Band 13 with 5/10/15/20MHz in Band 4 in the same WI but with different timescales” (from the LTE CA B4+B13)

· “Finalise the DL and UL with the following bandwidth combinations in the same WI, but with different timescales”
	E-UTRA band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	B3+B5
	3
	
	Yes
	Yes
	Yes

	
	5
	Yes
	Yes
	
	


(from the LTE CA B3+B5)

2.3 Phasing of roll-out 
We however note that deployment needs may be different. For example, if we take a band “X” which supports up to 20 MHz channel bandwidth, and a band “Y”, which supports up to 10 MHz, it is very possible that LTE CA is, in an initial phase, of interest for X+Y only in a 10+10 MHz configuration and a couple of such subsets.
In other words, we foresee LTE CA often times to be of commercial interest for different channel bandwidth permutations at different times due to, for instances, changes of operators’ spectrum assets over time as a result of merging / acquisition / regulatory requirements, or operators’ regional differences in spectrum holdings (e.g. 5+5, 5+10, 10+10, 10+5, 20+10, at different times)
Also, when a CA combination is introduced, a subset of channel bandwidth combination is specified according to the projected commercial interest and spectrum holding. Once a CA combination is defined, currently there is no mechanism to introduce new channel bandwidth combinations. This type of need often arises when operators obtain larger chunks of contiguous spectrum in certain bands.
2.4 The example of UMTS
It is also worth noting that a similar issue was identified and addressed during the development of 3C and 4C multi carrier for UMTS, and recently extended to cover 8C-HSPA. The Rel-10 (and Rel-11 for 8C) UMTS RRC allows the UE to signal whether the UE supports:

· For intra-band multi carrier, the number of aggregated cells, the gap size, and the actual supported carrier combinations. 

· For inter-band multi carrier (limited to 2 bands in UMTS), for each band combination, the actual supported carrier combinations (1,2), (2,1), (1,3), (3,1) and (2,2). In release 11, this was very recently extended to support 8C with the added carrier combinations (1,4), (4,1), (1,5), (5,1), (1,6), (6,1), (1,7), (7,1), (2,3), (3,2), (2,4), (4,2), (2,5), (5,2), (2,6), (6,2), (3,4), (4,3), (4,4), (3,5), (5,3).
3. How to solve the problem?
In our view the above requires a systematic approach, which scales across all band combination, addresses existing commercial needs, and is future-proof towards future commercial needs.  

In practice, this may mean something akin to a “release independent” UE capability where the UE indicates either the explicit list of permutations for each LTE CA combination it supports, or some variant of this concept, e.g. the “maximum aggregated channel bandwidth”, or the addition of new UE categories for LTE CA. In any case, once the need for a solution is agreed, the working group can develop one.
4. Conclusion
This paper has discussed the issue of which combinations of channel bandwidths are supported for a certain LTE CA Band combination
(a) We foresee LTE CA often times to be of commercial interest for different channel bandwidth permutations at different times (e.g. 5+10, 10+10, 10+5, and then later 20+10)
(b) Once a CA band combination is defined, currently there is no mechanism to introduce new channel bandwidth combinations.
Because of this, and of the importance of this issue, we have the following proposal 
We proposed that TSG RAN acknowledges the problem and instructs RAN4 and RAN2 to develop a solution accordingly. 
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