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1. Introduction

As discussed on the reflector, the following control information may need to be conveyed in the uplink (in case of time synchronization being present):

· Data-associated control signaling

· CQI

· ACK/NAK in response to downlink data transmission

· Synchronous random access (scheduling request, resource request)
Transmission of CQI and ACK/NAK may occur in parallel to data-associated control signaling or synchronized random access. Synchronized random access may not be transmitted simultaneously with data-associated control signaling.
This contribution lists some of the open issues related to uplink control signaling.  Some of the open issues have been discussed during the e-mail discussions ‎[1] between RAN1#44bis and RAN1#45.  The document may serve as a basis for further work in the area of control signaling design.

2. Open Issues

2.1. Power Control

· Is there a need for closed loop power control to ensure sufficient reliability of the uplink control signaling?

· If yes, what is the update rate?

2.2. Link Adaptation

· Should it be possible to transmit the uplink control signaling with different formats, e.g., a more robust format at the cell edge in large cells and a less robust but more efficient format in situations with better radio conditions?

· If yes, how frequent should it be possible to change the transmission format? Is higher-layer signaling sufficient?

2.3. Data-associated control signaling

Either the UE TFC selection of the Node B scheduler determines the uplink transport format to be sued for data transmission. In the former case, uplink data-associated control signaling is required, while this may not be needed in the latter case.

· Is data-associated control signaling required or can the overhead be reduced by mandating the UE to follow the transport format signaled by the Node B?

2.4. Link budget

To preserve the single-carrier properties in the uplink, TDM between data and control signaling is preferred.

· What are the implications on the link budget with TDM? Are any additional means required to provide good coverage in large cells?

2.5. Time-frequency structure

The subframe format needs to be specified.

· CQI and ACK/NAK to be transmitted in reserved fields in the uplink?

· For example the first long block could be reserved for control signaling.

· Distributed or localized transmission for CQI and ACK/NAK?

· Distributed may give diversity benefits but may also require reference signals covering the full bandwidth.
2.6. TDD Aspects

The timing of the hybrid ARQ ACK/NAK is used to identify which process the ACK/NAK belongs to (similar to HSDPA). In case of TDD, there may not be an uplink subframe available when an ACK/NAK for downlink data transmission is to be transmitted.

· Should multiple ACK/NAK bits be possible to transmit in a single subframe, e.g., to acknowledge multiple scheduled downlink transmissions in the previous “downlink” period?
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