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Methods for power controlling a combined DSCH/USCH.

Abstract

This paper discusses the methods for power controlling the DSCH and USCH channels when used in combination.  It recommends when a DSCH should be used with an associated DCH or common PSCCCH. 

1.0 Introduction

A DSCH associated with the PSCCCH is part of S1.11.  The current text does not explain how closed loop transmit antenna diversity (TxAA) or power control will be performed in the absence of an uplink. Meanwhile, Ad Hoc 14 is also considering a USCH concept for uplink packet data.   This paper will describe an implicit coordinated combination of the USCH and DSCH concept.   It will describe rules for when the DSCH/USCH combination should be paired with a dedicated DCH or with the PSCCCH.   For both of these pairings, it will describe the operation of the closed loop power control and TxAA.

2.0 Combination of the DSCH and USCH.

The DSCH has been identified as a method for providing efficient packet data support for downlink.  The DSCH allows multiple UEs to share a common OVSF code to burst packet data.  All queues for downlink data are contained in the UTRAN and the therefore the UTRAN has the knowledge necessary to efficiently schedule the code and power resources of each downlink packet.   The USCH concept provides a similar scheduling mechanism for the uplink.  Although not code limited, the USCH requires that the UTRAN tightly manage the power resource while scheduling the uplink data packets.  In this sense, the two schemes are complimentary.  Therefore, it is reasonable to treat them as a paired resource.

The next sections describe the operation of the DSCH/USCH pair when associated with a DCH and PSCCCH.   A mixed mode control channel scenario (i.e. when the DSCH is paired with a DCH and USCH is paired with the PSCCCH) is not considered in this paper.  Motorola does not recommend supporting a mixed mode scenario.

3.0 Operation of DSCH/USCH with DCH

The DSCH/USCH may be paired with a dedicated control channel.   This mode of operation should be used whenever the UE has a circuit connection established.  The DCH associated with the circuit would be used to transfer the control information for the shared channels.  In addition, the DCH mode may also prove advantageous in larger cells where complex antenna arrays may be employed to maximize performance.  

When associated with the DCH, the physical layer properties of the USCH are scarcely distinguishable from the common DCH.  They share the following similarities:

· Power control is performed using a paired and continuous DCH.

· TxAA techniques are performed in closed loop.

· Transport multiplexing is identical to the standard DTCH.

The only notable difference is:

· The timing of the USCH will be cell-specific and referenced to the cell primary CCPCH as is the DSCH.

Further, if the number of simultaneous packet data users are high, maintaining a link maintenance channel using a DCH may consume more of the power resource than a single common channel.

4.0 Operation of DSCH/USCH with PSCCCH

The DSCH/USCH may also be paired with the PSCCCH.   This mode of operation should be used whenever the UE does not have an active circuit connection established.   This mode would prove useful in smaller cells where less complex base stations are deployed, where multi-path would reduce the effectiveness of adaptive antenna arrays and when the number of packet data users is high.

4.1 Power Control of the DSCH

Closed loop power control of the DSCH may be achieved by pairing each downlink frame with a low-rate assignment on the USCH.  Figure 1 depicts the timing of the power control process for the DSCH comprised of the following steps:

1) The UTRAN broadcasting an assignment on the PSCCCH.

2) The UE transmitting a pre-amble to initialize the USCH.  

3) The UTRAN begins transmitting the power control bits at a fixed power level on each slot of the PSCCCH.  (The Node B will transmit power-up commands prior to detecting the pre-amble )

4) Upon detecting the USCH pre-amble, the UTRAN will begin to power-control the two power-control feedback bits sent each slot based on the UE feedback.

5) The UTRAN transmitting the DSCH data part that is power controlled by the USCH link

During the pre-amble period, the UE will base it's channel estimation on the pilot bits in the PSCCCH. The power control command sent by the UE will be based on the SIR estimate obtained from the power control feedback bits at the PSCCCH.  During the data transfer period, the low-rate USCH would provide a feedback path for downlink power control.  In addition, the USCH may also be used to send low-rate data portion to send a measurement report on the strength of hand-off candidates in the neighbor list or on status of the UE's queues.

Figure 2 depicts how multiple assignments to the same UE may be chained together through a pipeline effect, forming a longer burst of multiple frames with continuous power control.  The color of the diagram implies the timing relation between the pre-amble and announcements on the PSCCCH. Only one pre-amble is required prior to the initial transfer.  In addition, the direction of the transfer may vary from frame to frame from downlink only, uplink only or simultaneous uplink and downlink.

4.2 TXAA with the DSCH

The USCH paired with the DSCH will also provide a path for closed loop TxAA.  The TxAA FBI bits would be transmitted on the uplink DPCCH is the same manner as performed on a dedicated channel.  

5.0 Conclusion

An implicit pairing of the USCH and DSCH has been presented. Two possible options for sending control information have been identified.  Two options for sending control information can support either a DCH or a PSCCCH.

6.0 
References

[1] Motorola, “Operation of the Uplink Shared Channel,” TSGR1#2(99)064.

[2] Motorola, “Mechanisms for Managing Uplink Interference and Bandwidth,” SMG 2 UMTS L1 683/98.

[3] Motorola, “State Occupancy Estimations for Shared Channel Concept,” TSGR1#2(99)066

[4] Motorola, “Shared Channel Options for Downlink Packet Data Transmission,” SMG 2 UMTS L1 681/98.

[5] Motorola, “Discontinuous Packet Data Transmission – Simulation Results,” TSGR1#3(99)176.

[image: image1.wmf]DSCH

USCH

PSCCCH

10 ms

10 ms

10 ms

1) DSCH assignment is

transmitted on PSCCH

2) UE begins pre-amble on

USCH and continues to the

end of the DSCH

transmission

3) Power control feedback

bits are sent to UE in the

assigned power control

position.

4) Upon detecting the UE,

the UTRAN begins to adjust

the power of the power

control feedback bits.

5) DSCH pre-amble begins

with an initial power based

on the DSCH pre-amble


Figure 1 Process for power-controlling a DSCH burst.
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Figure 2 Example of how multiple assignments may be chained together by the pipeline effect.

� When a circuit and packet call are both active, the lack of multi-code support in the UE transmitter (for low end UE’s) may prohibit time alignment of the USCH.  In this case, the USCH transmission will be aligned with the circuit connection.





