
TSG RAN1+RAN2 Adhoc

Tdoc# R1-040675

Cannes, France


June 21-24, 2004


Agenda Item:
5 

Source: 

Motorola

Title: 

Scheduling and signaling information for Enhanced Uplink

Document for: 
Discussion and Approval


Introduction

This contribution gives an overview of scheduling schemes for Enhanced Uplink.

I. Scheduling Approaches 

Two fundamental approaches exist in scheduling UE transmissions for the E-DCH – (1) Node B controlled rate scheduling, where all uplink transmissions can randomly occur in parallel with the selected rates restricted to keep the total noise rise at the Node B at an acceptable level, and (2) Node B controlled time and rate scheduling, where only a subset of UEs that have traffic to send are selected to transmit over a given time interval also with selected rates restricted to meet noise rise requirements.

In this contribution, a rate control scheduler is proposed which uses two common persistence values to update the allocated portion of resource of RoT margin for each UE and, thus, effectively reduce the variation of the RoT.  In addition, SHO information is used to control the inter-sector/cell interference and improve the sector throughput as described in [1].  In this scheme, each UE decides the data rate and time to transmit according to these common persistence values, SHO status and data in the buffer, etc. Simulation results show that the proposed scheme performs significantly better than existing rate control schemes [1]. 

II. Proposed Rate Scheduling Algorithm and its description:

The basic algorithm philosophy is described as follows:

1. Node-B sends two types of persistence information to all the UEs to control their rate. Each UE determines which data rate to transmit at according to the persistence values, its power margin, buffer occupancy, SHO status, etc. 

2. The slow persistence value is sent infrequently (e.g. 1 Hz) and represents the current cell interference level.  The slow persistence value may be sent using the secondary common control channel (S-CCPCH).
3. The fast persistence, a single bit, represents the cell interference (instantaneous RoT level) change and is reported every TTI (e.g. at 50 Hz) using a new Fast Persistence Common Control Channel (FPCCH). The up/down persistence bit is sent to all UEs served by the cell every 2ms in order to control cell interference (RoT) variation. 

4. To prevent other UEs from starting to transmit when the cell interference is high the fast persistence value can be color coded by a pre-defined pattern known to all UEs. In effect this allows control of the number of users transmitting at any one time.

III. Signaling Summary: 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 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.

· Color coding can be used with Fast persistence to control maximum number of users transmitting at any one time (CDM).

IV.  Signaling Summary: 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, 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

V.  Scheduler Function

The uplink scheduler performs the following functions:

· Supports N channel stop-and-wait protocol.

· Dynamic frame size switching between 2ms and 10ms via L1 bit or L2 signaling.
· Maintains “Node-B controlled TFC subset” for different UE’s and updates the “Node-B controlled TFC subset”. 

· Computes fast and slow persistence information and broadcast the information as outlined in the previous section.

· In case of time and rate scheduling, schedules a subset of UE’s that are allowed to transmit over a given time interval using scheduling information from the uplink control channel.

· Maintains a new data indicator counter and increments or resets it when a new block is received.

· Maintains a table of redundancy version (RV) parameters for each transmission and re-transmission.  The RV parameters are tied to CFN and new data indicator [3]. 
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