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1
Introduction
In the last meeting, [1], [2] and [3] raised the problem of supporting non-adjacent carrier operation in MC-HSDPA, and generated a discussion that ended with an LS to the plenary ([4]), to which the plenary replied in [5]:
	Non-contiguous CC in intra-band 4C
	UE capability indicators for non-adjacent carrier configurations in intra-band 4C scenarios should be addressed in the specification. Furthermore, RAN2 should assume only 1 “hole” per band needs to be addressed.


While the request to support a "hole" per band, it is not clear whether these intra-band gaps can be supported in dual band configurations. 
2
Analysis 

While the implemetnation of dual band reception clearly requires two receivers, small intra-band gaps could be supported with one receiver in one band. Once that type of receiver is implemented in a band A, if additionally, this UE can support dual band operation with a band B, there is no obstacle for this UE to keep on supporting the intra-band gap on band A. 

Thus, if the UE can support certain intra-band gaps with one of receiver, we should not be excluding intra-band gaps in dual band configurations. To achieve this, the UE should augment the existing signalling with the following capabilities highlighted in yellow.
· UE overall capability (existing): DC, 3C, 4C, also known as categories. They are related to the baseband processing and memory of the UE. 

· Per Band capability: 

· Bandwidth per band per receiver (replacing the "absent/a1/a2" with "Absent=10MHz, Present=Enum{15/20MHz}" ) 

· Gap capability: "Field Absent=No gap, Present=Bitmap{5Mhz,10 Mhz, GreaterThan10}" (The GreaterThan10 corresponds to the dual receiver, which also supports gaps of 5 and 10MHz) 
· Per Band Combination capability: 

· Dual Band combinations (existing) 

· Applicable combinations: (x,y) = (2,1), (1,2), (1,3), (3,1), or (2, 2) per dual band (existing) 

· x, y represent the number of carriers on bands A and B. A<>B (existing).

· (Rule not signalling) Gaps, smaller or equal to 10MHz, are allowed on a band if the corresponding capability bit is set in the band capability.
During the email discussion 73b#03, preceding this meeting, NSN correctly pointed out that this will preclude the ability of a 4C UE to signal its limited capability in one band to non adjacent 3C operation. To address this issue, we propose the following modified signalling:

· UE overall capability (existing): DC, 3C, 4C, also known as categories. They are related to the baseband processing and memory of the UE. 

· Per Band capability: 

· Additional Secondary Cells: "absent/a1/a2"  (existing) 
· Bandwidth per band per receiver: "Absent=10MHz, Present=Enum{15/20MHz}" 
· Gap capability: "Field Absent=No gap, Present=Bitmap {5Mhz,10 Mhz, GreaterThan10}" (The GreaterThan10 corresponds to the dual receiver, which also supports gaps of 5 and 10MHz) 
· Per Band Combination capability: 

· Dual Band combinations (existing) 

· Applicable combinations: (x,y) = (2,1), (1,2), (1,3), (3,1), or (2, 2) per dual band (existing) 

· x, y represent the number of carriers on bands A and B. A<>B (existing).

· (Rule not signalling) Gaps, smaller or equal to 10MHz, are allowed on a band if the corresponding capability bit is set in the band capability.

Please note the following:

· By omitting the band combinations (A,A), we address the signalling concerns from Renesas and NSN. However, to be able to do that, we are assuming that, once a gap is supported, the gap can be configured anywhere within the receiver capability. If this is not the case, RAN4 will deal with excluding some scenarios. The UE will need to be checked for all gap configurations within a band, in a manner similar to how it is checked for operating on all frequencies within band.

· "Bandwidth per band per receiver": This is the receiver bandwidth for each of the receivers in a two-receiver solution, or of the receiver in the one-receiver solution. In the two-receiver solution, the two receivers are assumed to be identical copies of each other. We believe this is a realistic assumption.

· A Bitmap of gap capabilities is needed to allow UEs who have implemented the one-receiver solution, to later duplicate that receiver and be able to support larget gaps within one band. The UE can then selectively signal whether it can or cannot combine the intra-band gaps with dual band configurations, for each of the bands.

6
Conclusion

Proposal: Adopt the proposed signalling:

· Per Band capability: 

· Additional Secondary Cells: "absent/a1/a2"  (existing) 
· Bandwidth per band per receiver: "Absent=10MHz, Present=Enum{15/20MHz}" 
· Gap capability: "Field Absent=No gap, Present=Bitmap{5Mhz,10 Mhz, GreaterThan10}" (The GreaterThan10 corresponds to the dual receiver, which also supports gaps of 5 and 10MHz, the bits are for single receiver solutions) 
·  (Rule not signalling) In dual band operation, gaps, smaller or equal to 10MHz, are allowed on a band if the corresponding capability bit is set in the band capability.
Based on this proposal, a CR is submitted in [9].
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