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Introduction

This contribution summarizes the required signaling information and SHO operation of two different enhanced uplink scheduling approaches, ‘Rate Control’ and ‘Time and Rate Control’. Further details on Rate Controlled scheduler operation and performance are indicated in [1].

Rate Controlled Scheduling using Persistence

· Slow persistence – Cell interference level sent once per second: 8bits + CRC, 10ms TTI
· Fast persistence – Cell interference delta (1 bit) sent every 2ms (global bit – all UEs use it)

· Persistence used to compute each UE’s maximum transmission rate.

· In SHO, a UE gets persistence information from strongest downlink active set cell and scales down maximum rate based on its SHO state.

· Large number of ACK channels due to larger CDM than time & rate (T+R) scheduling. Perhaps dedicated ACK channel (alternate slot format) more appropriate.
· Randomization of UE start time or selected HARQ channel needed (not needed for T+R).

Time and Rate Scheduling

· Scheduling Assignment (SA) – Downlink L1 message from scheduling cell contains rate assignment and implicitly indicates start time of scheduled TTI.  8bits + CRC, 2ms TTI
· Scheduling Information (SI) – Buffer Occupancy Indicator (BOI) and Power Margin Indicator (PMI) sent by UE periodically (e.g. every 10ms, 40ms, or 100ms) as well as event triggered. Not transmitted when E-DPCH is transmitted.  8bits + CRC, 10ms TTI
· In SHO, BOI can be used to maintain scheduler fairness at all active set cells. 

· In SHO, UE can be scheduled by any active set cell.

· In SHO, UEs do not have to detect a potential SAM transmission from an active set cell if its CPICH Ec/Ior is n1 dB lower than the CPICH Ec/Ior of the strongest cell.

Table 1  Scheduling signaling information and characteristics
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*FastPst. (DL): 1-bit, 2msTTI, 500Hz SA (DL): 8bits+CRC, 2msTTI, eventACK (DL): 1bit, 2msTTI

SlowPst.(DL): 8bit+CRC, 10msTTI, 1Hz SI  (UL): 8bits+CRC, periodic/event NDI  (UL): 1 or 3bits

UE scales down max rate by SHO stateNB scales down rate by SHO state ACK DTX based on PC

Larger number ACK channels BOI can maintain fairness in SHO ACK DDEC based on CPICH

SA DDEC based on CPICH

*One fast persistence bit for entire cell.       DDEC – Discontinuous Decoding,   NDI – new data indicator,   PC – power control

Common Scheduling Information or Methodology

· Dynamic frame size switching between 2ms and 10ms via L1 bit or L2 signaling
· Time alignment with uplink DPCH is preferred. If E-DPCH is time aligned with the HS_DPCCH then use same ‘m’ timing parameter as used for HSDPA.  

· DCCH Zero Transfer Block (ZTB) sent when E-DPDCH and DPDCH not transmitted.

· In SHO, any active set cell can send ACK/NACK info for a UE packet transmission.

· Two sets of common Ack/Nack channels one corresponding to scheduled non-SHO users and one corresponding to non-scheduled users or scheduled SHO users may be used.

· Repetition factor for Ack/Nack channels corresponding to non-scheduled users or scheduled SHO users is higher (e.g. 3X) compared to scheduled non-SHO users.

· Timing guard bands on shared downlink control channels may be required to account for transmission timing variations between SHO UEs and non-SHO UEs.

· Non-scheduling active set cell ACK/NACK is DTXed if absolute difference between power control metric and outer loop threshold is greater than threshold.  UEs do not have to detect ACK/NACK signaling (Discontinuous Decoding or DDEC) from a non-scheduling active set cell if its corresponding CPICH Ec/Ior is below the scheduling active set cell’s CPICH Ec/Ior by n2 dB.

· In SHO, New Data Indicator (3 bits) synchronizes HARQ buffers at active set cells.
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Figure 6.  Scheduling Assignment 

PMI (5 bits) – Power margin indicator, e.g. max power to DPCCH ratio.

BOI (3 bits) – Indicates queue depth or queue rate of fill.
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