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1
Introduction
This is the report of the email discussion:
[73b#03] - UMTS: Signaling details for support for non-adjacent aggregation [QC]

which was intended to generate draft CRs as well. 
2
Problem description
Please refer to [1] to [8].
3
Proposals 

[9] to [12] were proposed during the last meeting, along with a non-written counter proposal. These are the proposals with decreasing flexibility for the UE.

3.1
Reporting the allowed combinations (Renesas')

The NC-MC-HSDPA capability signaling should cover at least two UE architectures; single receiver UE and dual-receiver UE.

On our understanding, the single-receiver UE needs to report RF bandwidth, Supported gap bandwidth per band. On the other hand, the dual-receiver UE needs to report flexible gap capability (i.e. UE supports any gap) and block bandwidth combination because the two receivers could have different bandwidth and so the supported block bandwidth combinations depend on the receivers’ bandwidth.

(New) In addition, some vendors indicated that the RF bandwidth should not be limited to 20 MHz so we propose to reserve some spare values for the RF bandwidth and the gap bandwidth for future extensions (up to 60MHz in 5 MHz step).

Therefore we propose the following signaling (changes from the previous Renesas proposal are highlighted in red);

Per band

· Frequency band (Existing)

· Receiver bandwidth, absent= 10 MHz present (15 MHz, 20 MHz, 8 spare values)

· Which replaces the existing (a1, a2) IE.

· NC capability (New)

· Gap bandwidth, absent=not supported, present (5 MHz, 10 MHz, 8 spare values)

· This IE indicates SB-NC-MC with 5 or 10 MHz gap capability (i.e. single receiver)

· NC block combinations absent= flexible gap not supported, present (3+1, 2+2)

· This IE indicates more than 10 MHz capability (i.e. dual-receiver)

NOTE: Per band combination update below is unnecessary if NC-MC-HSDPA operation in dual band is out of scope of the NC-4C-HSDPA work item [2].


Per band combination (to support example 4, the following signalling is necessary)

· Band combination index (existing)

· Carrier combination (existing)

· NC capability (New)

· Band A

· Receiver bandwidth (10MHz, 15MHz or 20MHz, 8 spare values)

· Gap bandwidth (0MHz, 5MHz, or 10MHz, 8 spare values)

· Band B

· Receiver bandwidth (10MHz, 15MHz or 20MHz, 8 spare values)

· Gap bandwidth (0MHz, 5MHz, or 10MHz, 8 spare values)

Please note that “NC capability” per band combination is absent if the UE doesn’t support DB-NC operation.
3.2
Reporting the UE capabilities (Qualcomm)

3.2a

Original

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, the bits are for single receiver solutions) 
· 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.

3.2b

Supporting Renesas' flexibility
This proposal is a modified version of the proposal in 3.2a to try to address Renesas' desire to have different types of receivers operating in the same band. The plenary restricted the scope to two receivers. The addition of a receiver ID clearly assigns the capabilities to the receivers, and allows the network to avoid configuring the same receiving on two bands:

· 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: 
· Per receiver
· Receiver ID 0/1
· Bandwidth per band per receiver (replacing the "absent/a1/a2" with "Absent=10MHz, Present=Enum{5/10/15/20MHz}" ) 

· Gap capability: "Field Absent=No gap, Present=Bitmap{5Mhz,10 Mhz }" 
· 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.
3.4
Reporting the non-adjacent capability (Huawei)
In addition to the existing UE capability information, e.g. UE Category and Additional Secondary Cells (3 or 4) supported for each band, in order to support non-contiguous 4C-HSDPA operation, the following information should be reported by the UE on a per band basis:
1. The number of receivers (1 or 2);

2. The bandwidth of each receiver. For the sake of future proofness, we prefer to not limit the maximum bandwidth to 20Mhz. Considering that the WI 8C-HSDPA is to be finalized in Rel-11, 40Mhz seems like a good balance between flexibility and additional signalling.

3. No gap size capability is required. Here we assume any gap size should be supported by the UE as long as it is within the bandwidth of the receiver, this allows the full flexibility for the operators to configure the gap with any size at any place within the receiver capability. RAN4 may further exclude some scenarios which will be out of the scope of RAN2.
4
Converged solution

An email from Ericsson to the RAN2 reflector (April 29th, 2011), said that Ericsson is not ready to converge on a solution.

In an email dated May 2nd, 2011, Telecom Italia preferred the Renesas proposal.

5
Conclusion

This email discussion did not reach a conclusion.
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