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1. Introduction

The basic DRX operation procedure has been captured in 36.300 and 36.321. At the last RAN2 meeting, some open issues are further discussed. The current procedure works well with FDD except some details need to be decided. But for TDD, since the downlink and uplink TTI appear alternately, the downlink TTIs are usually not continuously in the time domain which make the definition of the DRX related timers have some ambiguity. In this document, we will clarify the timer definition in TDD and try to find a description suitable for the two LTE modes.

2. Discussion

In current 36.321, the definition of “on duration timer” is described as follow.

On Duration Timer: Specifies the number of consecutive TTIs during which the UE shall monitor the PDCCH for possible allocations. The On Duration Timer is a part of a DRX Cycle.
For FDD, this definition has no ambiguity since the downlink TTI which contains PDCCH is continuously in time domain. However, in TDD, we have the following two explanations as shown in Figure1 and Figure 2. 
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Figure1: On duration timer explanation1 (not differentiate downlink and uplink)
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Figure2: On duration timer explanation2 (only downlink is included)

In figure1, the on duration timer covers both downlink and uplink TTIs. In figure2, only downlink TTI is included. In our opinion, explanation 2 is more reasonable for TDD due to the following two reasons:

1. According to the original meaning of on duration timer, UE will keep awake and decode PDCCH during this period. However if explanation 1 was used in TDD, UE would get into sleep during the uplink TTIs if there was no any uplink transmission.

2. With the second explanation, UE will get equal scheduling chance no matter where the DRX cycle starts. But in explanation1, UE may get more or less scheduling chance which is decided by the start point of the DRX cycle since PDCCH can only exist in the downlink sub-frame.

Other timers including DRX Inactivity Timer, DRX Retransmission Timer and DRX Short Cycle Timer have the similar problems.

3. Proposal

Based on the discussion above, to make the current definition of the DRX related timers applicable for both FDD and TDD, we propose the following modification should be captured in 36.321.

-------------------------------------------------text proposal-------------------------------------------------

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Active Time: time that the UE is awake. When DRX is configured by higher layer, this includes the On Duration, the time UE is continuously monitoring the PDCCH while the DRX Inactivity Timer has not expired and the time UE is continuously monitoring the PDCCH while the DRX Retransmission Timer has not expired.
DRX Cycle: Specifies the periodic repetition of the On Duration followed by a possible period of inactivity (see figure 3.1-1 below).
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Figure 3.1-1: DRX Cycle

DRX Inactivity Timer: Specifies the number of consecutive downlink TTIs during which the UE shall monitor the PDCCH after successfully decoding a PDCCH indicating an initial UL or DL user data transmission for this UE.

DRX Retransmission Timer: Specifies the number of consecutive downlink TTIs the UE shall monitor the PDCCH for as soon as a DL retransmission is expected by the UE.

DRX Short Cycle Timer: This parameter specifies the number of consecutive downlink TTIs the UE shall follow the short DRX cycle after the DRX Inactivity Timer has expired.

HARQ RTT Timer: This parameter specifies the minimum amount of TTIs before a DL HARQ retransmission is expected by the UE. 

On Duration Timer: Specifies the number of consecutive downlink TTIs during which the UE shall monitor the PDCCH for possible allocations. The On Duration Timer is a part of a DRX Cycle.

RA-RNTI: The Random Access RNTI is used on the [PDCCH] when Random Access Response messages are transmitted. It unambiguously identifies which time-frequency resource was utilized by the UE to transmit the Random Access preamble.
----------------------------------------------end of text proposal--------------------------------------------

Reference

[1] 3GPP TS 36.321 v8.0.0


PAGE  
3
R2-080723


_1263536442.vsd
DRX cycle


On duration timer=4TTIs



_1263536631.vsd
On duration timer=4 downlink TTIs


DRX cycle



_1256730299.vsd
￼


UE shall monitor PDCCH


On Duration


DRX Cycle


Opportunity for DRX



