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Introduction

In the Section 7.1 of TR 25.896, the use of pure time scheduling as a NodeB controlled scheduling mode is one of the two scheduling modes being proposed for further study.  In the past few meetings, the benefits of Node B controlled time scheduling have been discussed in several contributions [1], [2]. In [2], various aspects of NodeB time scheduling in SHO were further discussed. In this contribution, we provide further details into the NodeB controlled time scheduling and propose text that would be incorporated into the TR. The following section is written directly in the TR format for easy inclusion.

A Node B Controlled Time Scheduling

--------------------------------------------- Start of Text Proposal for TR 25.896 ---------------------------------------------

7.1.2 
Node B Controlled Time Scheduling 

In Node B controlled time scheduling mode, similar to the NodeB controlled rate scheduling, a centralized scheduling mechanism is in place at the Node B to coordinate the uplink transmission. A UE can start uplink transmission only after receiving the downlink scheduling indication from the serving Node B. For UEs that are being time-scheduled, there would be a downlink shared control channel where all UEs using the E-DCH to receive the scheduling indication from the serving Node B. NodeB controlled time scheduling has several advantages: reduced latencies in the rate control, exploitation of fast channel quality variations, more precise RoT control and consequently, much better efficiency for a given time interval.

7.1.2.1

Purpose and General Assumptions

NodeB controlled rate scheduling allows for UE transmissions but only slow and conservative rates changes are possible since the responsibility for rate control lies on the RNC. In a time scheduled mode of operation, the Node B determines which UE(s) transmit on the uplink, start time(s) and duration. The Node B may decide which UE(s) are allowed to transmit and the rate (or equivalently power) at which they can transmit on a per TTI basis based on some knowledge of the following:

· Buffer status of each UE

· Power margin of each UE

· Channel quality estimate for each UE 

· Amount of “headroom” to get to the Rise Over Thermal (RoT) threshold at the Node B

The amount of headroom (or allowable noise rise) may be computed by taking into account the thermal noise, other sector interference (Ioc) and the Eb/No requirements for power controlled (e.g. voice) channels (see Figure 1). Node B controlled scheduling has several advantages. Reduced latencies in rate control, exploitation of fast channel quality variations, more precise RoT control (i.e., better interference management), and consequently, much better efficiency for a given RoT constraint are enabled through such Node B controlled scheduling. Furthermore, the scheduled mode can precisely control how many users transmit in a given time interval. In the uplink of CDMA systems, simultaneous transmissions always interfere with each other and therefore, the scheduled mode can even ensure that always, for example, only one user transmits at a time. This is likely to significantly enhance throughput.

7.1.2.2 
Scheduled Transmission Time, Duration and Rate

The serving Node B determines which UE or UEs to transmit on the uplink and at what time it should start the transmission and the transport format, TTI, etc, based on the information that the NodeB receives on the E-DPCCH of the UE. The NodeB also informs the UE(s) of their transmission duration. The scheduled UE starts the transmission at the either right after receiving the grant message or after a fixed and pre-determined period of processing time. 
The NodeB determines which UE(s) are allowed to transmit and the rate (or equivalently power) at which they can transmit on a per TTI basis based on some knowledge of the following: buffer status of each UE, power margin of each UE, channel quality of each UE etc. The scheduled UEs are allowed to override the transport format selected by Node B based on its actual available power and the latest buffer status by signaling the transport format on the associated E-DPCCH at the time of transmission. 

7.1.2.3 
Scheduled Transmission in SHO

In SHO, without coordination among the NodeBs involved in the soft handoff, different scheduling indication sent by different NodeBs to the UE results in different scheduling information such as different transmission rate from the different NodeBs. In addition, such lack of coordination among these NodeBs would eventually results in RoT violations or inefficient noise rise bin utilization. One possible solution would be limit the use NodeB controlled time scheduling to UEs that are not in SHO. Since, these NodeBs in SHO are aware of the fact that the UE is entering SHO, they can cease to perform time scheduling to the UE. Thus, the UE receives only one scheduling message from the one serving Node B for the non-SHO scenario. In SHO, the UE with enhanced uplink would be restricted to the rate scheduling mode.  

7.1.2.4 Co-existence of Rate and Time Scheduled Modes

The co-existence of the two modes would further increase the flexibility in serving the different traffic types. This would allow traffic with small amount of data and/or higher priority such as TCP ACK to be sent using rate scheduling mode compared to time scheduling as the former would involve lower latency and lower signaling overhead. Operating simultaneously the two different modes and allowing switching between these two modes could accommodate large burst of data using time scheduling mode with minimum latency. In addition, the option of allowing the UE to turn or switch off its time scheduling mode should be studied further.

7.1.2.5 RRC Signaling [TBD]

7.1.2.6 Iub/Iur Signaling [TBD]

-------------------------- End of Text Proposal ----------------------------------------------------------------------------------------

Conclusion

The pros and cons of the Node B time scheduling have been presented in previous contributions [1][2]. The proposed text above provides the description for the NodeB time scheduling mode in the TR and proposed to be included. 

References
[1]
R1-02-1322, Lucent, “Enhancing the Uplink DCH – Scheduling options,” Shanghai, China, November 2002

[2]
R1-03-0284, Lucent, “Scheduled and Autonomous Mode Operation for the Enhanced Uplink,” Shanghai, China, November 2002















































































































































1

