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DTR Description
Introduction
Several discussion papers and CRs have been submitted to GERAN#47 meeting addressing potential problems with DTR but also proposing enhancements. This document is yet another overview of DTR to clarify the issues and problems mentioned in [1].
Overview of DTR
DTR is a simple feature which yields power consumption reduction during inactivity periods of a TBF as demonstrated in previous meetings. The inactivity period may occur in case of an uplink or a downlink TBF. The feature approved at GERAN#46 provides an independent mechanism for both uplink and downlink TBF.
A general condition for entering DTR mode is an empty RLC window, i.e. there is no data pending transmission or reception. When this condition is met, the DTR mode can be entered but only if the mobile station received information from the network to do so. The information is referred in the specification as DTR information. The DTR mode should be active until new data are transmitted or received i.e. when the condition of an empty RLC window is no longer satisfied. The way how to enter DTR is defined independently for uplink and downlink.
Uplink TBF
The network should command the mobile station to enter DTR mode if the receiving RLC  window is empty and the countdown value indicates that the mobile station does not have any data available for transmission. In this case, the network sends a PACKET UPLINK ACK/NACK message acknowledging all data (i.e. no NACKs are included in the reported bitmap) and including DTR information. When the mobile station receives the PACKET UPLINK ACK/NACK message with DTR information, it shall enter DTR more if the processing of the PACKET UPLINK ACK/NACK message results in an empty RLC transmit window and the DTR information is valid. The network may decide to poll for a PACKET CONTROL ACKNOWLEDGMENT message in the PACKET DOWNLINK ACK/NACK message, or alternatively it may decide to detect the erroneous transmission of the PACKET UPLINK ACK/NACK message by analysis of RLC/MAC block sent by the mobile station in response to USF.
Downlink TBF
The mechanism for entering DTR mode is different for a downlink TBF in comparison to an uplink TBF. If the network anticipates that an inactivity period is going to occur then the network transmits the DTR information in the last RLC data block in the RLC transmitting window. The mobile station which receives the RLC data block including DTR information shall not enter the DTR mode until all data are correctly received and the last RLC data block in the receiving RLC window contained valid DTR information. It should be noted that there may be outstanding polls the mobile station shall respond to. It is specified that the mobile station shall respond to the outstanding polls before it enters the DTR mode.
Concurrent Uplink and Downlink TBFs
The existence of concurrent uplink and downlink TBFs means that there are two ways how the network can command the mobile station to enter DTR mode. DTR mode in this case applies both to the uplink and to the downlink TBFs and as per DTR principle, covers the case when no data is available for transmission or reception. It should be noted that there are logical restrictions based on general conditions which should be met before the network can send a DTR information either in PACKET UPLINK ACK/NACK message or in an RLC data block. These conditions are discussed below that have not been considered in [1] which led to a wrong assertion of the complexity of the DTR mechanism. 
In uplink TBF only scenario, the condition for transmitting a PACKE T UPLINK ACK/NACK message including DTR information is the empty receiving RLC window. In the concurrent uplink and downlink TBFs scenario, the condition of an empty RLC transmitting window should also be added. This means that the network may transmit a PACKET UPLINK ACK/NACK message with DTR information commanding the mobile station to enter DTR mode only if both its receiving and transmitting RLC window are empty i.e. there is no data to receive or transmit. Likewise, the mobile station shall enter DTR mode upon reception of a PACKET UPLINK ACK/NACK message including valid DTR information only if both its  receiving and transmitting RLC windows are empty i.e. there is no data to receive or transmit.
The network may decide to transmit DTR information in the last RLC data block in the RLC window also when the network’s receiving RLC window is not empty if the network predicts that the receiving RLC window will be empty by the time when downlink data are correctly transmitted. The mobile station, which has concurrent uplink and downlink TBFs, shall take in to account the status of the transmitting RLC window. If the mobile station’s receiving RLC window is empty and the last RLC data block in the window contained the DTR information then the mobile station shall enter the DTR mode only if the mobile station’s transmitting RLC window is empty too (and the DTR Information is valid). It shall be noted that as for the Downlink TBF only case, the mobile station shall respond to outstanding polls before it enters the DTR mode.
Conclusion
The number of discussion papers and CRs submitted to GERAN#47 shown that there is potentially some ambiguity in the description of the DTR feature in the specification, which certainly need to be removed. This document provides a description of the DTR feature and outlines the DTR operation from network and mobile station perspectives. It is proposed to provide CRs to clarify the DTR operation, in particular with the regard to the condition for entering DTR mode at the mobile station side.
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