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1. Introduction
Between RAN1#52 and RAN1#52bis, an e-mail discussion on uplink control signaling took place. The topics discussed are summarized below. 

2. PUCCH ACK/NAK index
From kick-off e-mail: 

The PUCCH resource to use for the ACK/NAK (PUCCH format 1) in the uplink is derived from the first CCE in the PDCCH in case of dynamic scheduling. However, the exact relation is not yet defined.

For initial transmission, a simple solution is to just take the CCE number as the PUCCH format 1 index. This seem to work for dynamically scheduled downlink data in case of FDD, but in case of TDD, there is a need to include also the subframe number or some other time aspect. Views on the exact expression are welcome.

FDD: The suggestion to take the CCE number as the PUCCH format 1 index was not challenged for FDD. 
Proposed way forward: For dynamic scheduling, the PUCCH format 1 index is given by the index of the first CCE in the PDCCH used to schedule the UE.
TDD: Different proposals can be described in the following framework: Each UL subframe is associated with a set of DL subframes. For some UL subframes and some asymmetries, the set may be empty. A DL subframe is included in one of the sets only, i.e., for a given DL subframe, the associated UL subframe is known. For each DL subframe, there is a fixed timing relation indicating in which UL subframe to transmit the ACK/NAK.
The PUCCH index to use for TDD in an UL subframe is given by

· the index of the first CCE in the PDCCH used to schedule the UE 

· the subframe number within the set associated with the UL subframe
The exact function, taking the two items above as input and generating the PUCCH index as output, remains to be decided as no proposals were made on the reflector.

The timing relation is chosen to balance the maximum number of associated DL subframes for all the UL subframes (i.e. balancing the PUCCH load).

There were also a suggestion on having a configurable amount of ACK/NAK resources such that the total number of ACK/NAKs is less than the product of the number of CCEs and the number of downlink subframes.

Proposed way forward: Continue discussion on the design principles above for TDD; decide the exact function offline during the meeting.
Persistent scheduling: To support both persistent and dynamic scheduling, it is proposed to

· signal the PUCCH index for persistent scheduling as part of the RRC configuration of the persistent periodicity
· derive the PUCCH index for dynamic scheduling as “PUCCH_index = AN_index + delta”, where AN_index is obtained as described above (i.e., from the number of the first CCE and, for TDD; the timing) and delta is signaled by RRC.

Proposed way forward: Adopt the two bullets above.
3. Control signaling on PUSCH
From kick-off e-mail: 

There are some open issues with respect to control signaling on PUSCH that would be good to settle.

1) The modulation scheme to use for control on PUSCH is partially open. It has been agreed to use QPSK for ACK/NAK but for CQI it is FFS. Can we agree that CQI uses the same modulation scheme as the data on the PUSCH (this was suggested in a couple of Tdoc in Sorrento)? [Note: with the specification structure we have, it is not straightforward to have different modulation schemes for different bits on the PUSCH; 36.212 currently specifies some special handling of the ACK/NAK bits but the corresponding part in 36.211 is currently missing and needs to be added.]

2) The size of the "control region" on PUSCH has been agreed to be linked to the MCS for the data part. However, the exact relation is missing. Any proposals?

3) The operating points for the data and control parts may be different as HARQ is used for data but not for control. A semi-statically configured offset between the data MCS and the size of the control region has been proposed. Is this something we should adopt for LTE?

Modulation scheme: There seem to be agreement among most companies to have the same modulation scheme for CQI/PMI as for data.

Proposed way forward: CQI/PMI on PUSCH uses the same modulation scheme as data on PUSCH.
Code rate for control: No detailed proposal on how to determine the code rate of the control information was brought forward. The code rate of the control signaling should be linked to the MCS of the data part (already agreed). Assuming that CQI/PMI is assigned the same modulation scheme as data, the minimum code rate for CQI/PMI is typically lower than data due to the lower error rate requirement.
Proposed way forward: Further discussions needed.
Offset: Most companies seem to agree that a semi-statically configured offset between the data MCS and the code rate of the control data is needed.

Proposed way forward: Agree on a semi-statically configured offset between the data MCS and the code rate of the control signaling.

