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1 Introduction

This document discusses in more detail a few of issues in proposed CELL_FACH DRX scheme [1]. The following outlines the agreed basic concept inRAN2 Meeting #61:
1) When UE has E-DCH resources allocated, it is not in DRX and can continuously receive on downlink.
2) After the E-DCH resources are released, the UE initiates an inactivity timer. This timer is not interrupted if the UE receives data during this period.

3) The timer is stopped if the UE gets E-DCH resource allocation. Could also be during PRACH transmission.
4) If the timer expires, the UE will start to DRX according to the configured pattern.
5) The DRX activity is specified in terms of cycle length and gap and is synchronised to the SFN.
6) The DRX activity may be defined per user.
7) The DRX activity is only allowed if the UE has been configured with an E-RNTI or a dedicated H-RNTI
The purpose is to analyse when the timer can be stopped both in the UE and Node B (point 3) and discuss about how activity could be defined per UE (points 5, 6 and 7).
2 Stopping the timer and going for continuous reception
The point 3) allows for three different options: the timer is stopped when UE initiates PRACH transmission , the timer is stopped when the UE receives the resource assignment, or the timer is stopped when the UE receives response on E-AGCH in collision resolution phase.
The UE must anyway start receiving DL continuously after it initiates the PRACH procedure as it then first needs to detect the AICH and later start receiving the DL F-DPCH and subsequent DL E-channels, thus even though the Node B does not know that a particular UE is receiving continuously until it has received the E-RNTI in the MAC header in the collision resolution procedure there is no benefit for the UE to DRX the HSDPA reception even though the Node B does not immediately know that the UE is receiving continuously.

Then again if the PRACH preamble procedure is negatively acknowledged it would be useless for the UE to reset the timer and receive DL continuously until the timer expires when the Node B would not be able to benefit from the fact.

If stopping the timer is based on the event of the initiation of the E-DCH random access or particularly on the event of the resource allocation this would allow several triggers for the resource allocation.
As a summary stopping the inactivity timer and moving to continous reception could be triggered when UE is assigned E-DCH resources.  

3 DRX activity and cycle determination 
Because DRX in CELL_FACH state could be enabled only if the UE has dedicated H-RNTI allocated and H-RNTI is already available in Frame Protocol with each packet, the distribution of DRX cycles could be based on H-RNTI.  

Granularity of DRX activity and inactivity period could be subframes or radio frames. Because meaningful cycle lengths are multiple of radio frames there is no big difference which one is used. Basing on the radio frames (SFN) would give always 1-4 subframes more scheduling freedom for the Node B and thus it’s proposed that DRX cycle and activity periods are calculated in radio frames.
The DRX pattern could be defined with RX burst and DRX cycle lengths. One set of DRX parameters could be set for the cell via Iub from C-RNC, but dedicated configuration should also be possible on DCCH via Uu from S-RNC. In CELL_FACH state only one set of DRX parameters should be enough for the UE and all the UEs in a cell should have the same parameters. For dedicated configuration C-RNC should informs S-RNC about cell DRX parameters via Iur. 
For example the RX burst could have values 10, 20, 30 and 40 ms and cycle values 60, 80, 100, 120, 140 and 160 ms. The inactivity timer could be multiple of the cycle length or some absolute value like 100, 200, 300, 400, 500, 600, 700 or 800 ms. The reasoning for these values is as discussed in [2].
The UE shall receive HS-DSCH for the RX burst length of the DRX cycle starting from the SFN value fulfilling the following equation:

SFN = H-RNTI mod DRX_cycle + n * DRX_cycle
where

-
H-RNTI is the value stored in the variable H_RNTI. 

-
DRX_cycle is the length of the DRX cycle radio frames. 
-
n = 0,1,2… as long as SFN is below its maximum value (or n below maximum SFN value).
4 Node B – RNC interaction considerations

It seems justified to consider that the DRX cycle length and the RX burst length would be cell specific parameters rather than UE specific ones. The parameters should however be provided to the UE over CCCH or DCCH rather than over BCCH when the UE is assigned with H-RNTI and E-RNTI, in order to save BCH resources and ensure that the SRNC is always aware of the DRX configuration the UE has. From the network perspective though the cell-specific parametrisation is preferable as then the parameters can be given in a cell setup or physical shared channel reconfiguration phase.
Still a problem exists for the RNC-Node B interaction that needs RAN3 involvement. The Node B needs to be able to identify if the UE is a Rel-7 UE supporting HSDPA in CELL_FACH, but is not capable of DRX in CELL_FACH or if the UE is a Rel-8 UE supporting HSUPA in CELL_FACH state and is capable of DRX operation. This could be achieved e.g. by linking the E-RNTI and H-RNTI together in the Node B at the time when the UE is assigned with them.

5 Conclusions
This contribution proposed more details on the DRX scheme in the CELL_FACH state. It is specifically proposed that 

· the UE will stop its DRX operation when it is assigned the E-DCH resources, 

· the DRX cycle offset would be derived from the H-RNTI

· Detailed numbers for DRX cycle length, DRX burst length and the inactivity timer length after releasing the E-DCH resources before the UE should move to DRX

· The DRX parameterisation would be cell specific

· The Node B would need to separate the Rel-7 CELL_FACH HSDPA capable users and the Rel-8 CELL_FACH HSPA capable users. RAN3 could be liaised on the topic
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