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1
Scope
This contribution discusses the remaining details related to resource assignment in the case of PUCCH format 1b with channel selection.
2
Remaining issues
From the agreed CR to 36.213 several details need to be agreed to finalize PUCCH resource assignment in case of channel selection.
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Aside from the decision that needs to be made on whether transmit diversity should be supported, the main issues to address are:

a) Which exact function to use to derive PUCCH resource(s) from a PDCCH detected in the primary cell;
b) How to derive PUCCH resource(s) from a PDCCH detected in a secondary cell.

In the following section it will be proposed how to resolve these issues in case transmit diversity is not configured (or not supported).
3
Resource assignment
The first issue is which exact function should be used to derive PUCCH resource(s) from a PDCCH detected in the primary cell. As already identified in previous discussions, a number of PUCCH resources equal to the aggregation level of the PDCCH containing the assignment could be obtained without risk of collision. Assuming that the minimum aggregation level of an assignment for 1 or 2 transport blocks is 1 or 2 respectively, a straightforward assignment would consist of the following:
Proposal 1: Adopt following resource assignment formulas in case of a PDCCH detected in the primary cell:
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for resource i+1, in case 2 transport blocks are configured for this assignment
The second issue is the resource assignment in case of a PDCCH detected in a secondary cell. For this case implicit assignment based on the position of the first CCE is not the preferred approach as it would create restrictions for the scheduling of PDCCH in the primary cell. The following options may be considered:

1) One PUCCH resource per transport block is statically provided by higher layers for each secondary cell
2) One PUCCH resource per transport block is indicated with the value of ARI in the assignment itself.
3) A set of N PUCCH resources (N < A) is indicated with the value of ARI in the assignment. The ARI has the same value in all PDCCH’s received in secondary cells, similar to the approach used for PUCCH Format 3.
With option (1) the UE is always assigned the same PUCCH resource(s) for a PDCCH detected in a given secondary cell. This option essentially suffers from the same drawback as the static option for the case of PUCCH format 3 (which was not adopted). The scheduler is prevented from scheduling two UE’s that are assigned the same resources in the same subframe. This scheduling restriction could be lifted by reserving a set of PUCCH resources for the exclusive use of a single UE, but this would be costly in terms of PUCCH overhead. One could argue that the issue is a little less severe than for the case of PUCCH format 3 because of the higher multiplexing capacity of PUCCH format 1b. Still, it should be considered that up to 3 resources may need to be reserved for each UE which represents 1/6th  of a resource block (assuming a typical multiplexing capacity of 18 for PUCCH format 1b).
With option (2) the network has the flexibility of scheduling in practice any combination of UE’s in a given subframe by indicating different sets of PUCCH resources for each. In case there are more than one PDCCH assignment in secondary cells (and a single transport block per PDCCH), higher layers should provide different PUCCH resources for the different secondary cells.
Option (3) is the same as option (2) in the scenario of a single PDCCH assignment in a secondary cell. The difference with option (2) is that, in case of more than one PDCCH assignment in secondary cells, all PUCCH resources corresponding to assignments in secondary cells are available in a single PDCCH assignment. The required amount of signalling from higher layers is the same as in option (2). However, a benefit is that the UE is capable of reporting feedback even if the PUCCH resource that the UE is supposed to transmit on according to the mapping table [1] corresponds to a PDCCH that is not received.
It should be noted that it could also be envisioned that the ARI in option (3) indicates the PUCCH resource(s) corresponding to all assignments for PDSCH in secondary cells (including PDCCH assignments with CIF received in the primary cell). The benefit of this would be that the UE is capable of reporting feedback even if a PDCCH assignment for a secondary cell is not received in the primary cell. In that case, implicit assignment (based on nCCE) would only be performed for primary cell PDCCH self-assignment, and the ARI would be included in any assignment for a secondary cell. 
Given the above analysis, our preference would be to adopt Option (3). This Option could be adopted for both FDD and TDD (at least assuming time-domain bundling in the latter case).
Proposal 2: In case of PDCCH detected in secondary cell, a set of PUCCH resources is indicated with ARI value contained in the assignment.

Proposal 3: The ARI has a size of 2 bits and is the TPC field of the assignment received in secondary cell.

Proposal 4: The value of ARI is the same for all PDCCH received in secondary cells.

4
Conclusions
This contribution discussed remaining details for PUCCH resource allocation with channel selection. The following proposals are made:
Proposal 1: Adopt following resource assignment formulas in case of a PDCCH detected in the primary cell:
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for resource i+1, in case 2 transport blocks are configured for this assignment
Proposal 2: In case of PDCCH detected in secondary cell, a set of PUCCH resources is indicated with ARI value contained in the assignment.

Proposal 3: The ARI has a size of 2 bits and is the TPC field of the assignment received in secondary cell.

Proposal 4: The value of ARI is the same for all PDCCH received in secondary cells.
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The UE shall determine the � EMBED Equation.3  ��� PUCCH resources, � EMBED Equation.3  ��� where � EMBED Equation.3  ���, according to <editor’s note: PUCCH resources with channel selection and transmit diversity to be decided>


<editor’s note: the following sub bullet is only a working assumption [for a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe � EMBED Equation.3  ���on the primary cell, or for a PDCCH indicating downlink SPS release (defined in section 9.2) in subframe � EMBED Equation.3  ��� on the primary cell,  the PUCCH resource [� EMBED Equation.3  ���], where � EMBED Equation.3  ��� is the number of the first CCE (<editor’s note: exact function f, and CCE index used to construct the PDCCH to be decided>) used for transmission of the corresponding DCI assignment and � EMBED Equation.3  ��� is configured by higher layers. ]>


<editor’s note: the following sub bullet is only a working assumption [for a PDSCH transmission on the primary cell where there is not a corresponding PDCCH detected in subframe � EMBED Equation.3  ���, the value of � EMBED Equation.3  ��� is determined according to higher layer configuration and Table 9.2-2.]>


for a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe � EMBED Equation.3  ��� on the secondary cell,  the value of � EMBED Equation.3  ��� is determined according to higher layer configuration. <editor’s note: ARI (refered to herein as ACK/NACK Resource for PUCCH) for Channel Selection case is FFS … then add  “and Table 10.1-1d” similar to Table 9.2-2>
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