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1          Introduction

A WI was approved in [1] to further enhance the CELL_FACH state.  The areas of improvements are as follows:

· Downlink related improvements of resource utilisation, throughput, latency and coverage

· Uplink related improvements of resource utilisation, throughput, latency and coverage

· UE battery life improvements & signalling reduction

This contribution focuses on the UE battery life aspect of the WI particularly on the DRX in CELL_FACH.
2          Discussions
It is anticipated that the usage of smartphone will increase rapidly, which offers a variety of services.  Some of these services, e.g. web-serving, will result in bursty traffic.  Such traffic is more suitable to be transmitted in CELL_FACH, where the signalling overhead is reduced since they are only used whenever there is traffic activity.  When a UE, in CELL_FACH, has low traffic activity (in downlink and uplink) it will consume less energy, if it is moved into CELL_PCH.  In CELL_PCH, the UE will be put into a DRX mode where it will “wake up” during its Paging Occasion to listen for possible reception from the network.  This allows the UE to conserve battery life.  However, this also introduces delay for the UE to transmit and/or receive traffic since the UE needs to transit from CELL_PCH to CELL_FACH.

In Rel-8, DRX is introduced in CELL_FACH for UE that has a H-RNTI.  Here the UE moves into a DRX mode after an inactivity period of T321 ms.  The maximum DRX cycles length defined for CELL_FACH is 320 ms.  In contrast the maximum DRX cycle length in CELL_PCH is 5120 ms.  Depending on the network setting, there may be a large difference in DRX cycle length between CELL_FACH and CELL_PCH.  Hence, it is possible that the UE traffic activity requires a DRX cycle length longer than that in CELL_FACH but shorter than that in CELL_PCH.  In this case, if the battery life is of importance, the UE is moved into CELL_PCH leading to frequent transition between CELL_PCH and CELL_FACH state.  This will of course impact the user service.  On the other hand, the network can maintain the UE in CELL_FACH, in which case, the UE will use up more battery power than it would need to if it were in CELL_PCH.

Recognising these drawbacks in Rel-8 CELL_FACH DRX, a second (longer) DRX cycle was proposed in [2], [3] & [4].  The second DRX cycle is started in a similar way as CPC in CELL_DCH.  This is shown in Figure 1 where the UE starts a second inactivity period when it moves into the first DRX cycle in CELL_FACH.  When the second inactivity period expires, the UE moves into a 2nd (i.e. longer) DRX cycle length.
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Figure 1: Second DRX cycle in CELL_FACH

It is shown in [4] that up to 46% energy consumption reduction, compared to the existing DRX scheme in CELL_FACH, can be achieved.  Given the significant reduction, it is proposed to introduce a second DRX cycle in CELL_FACH.
Proposal 1: Introduce a 2nd extended DRX cycle in CELL_FACH DRX operation

The current value in the timer T321 is 100, 200, 400 and 800 ms.  To offer higher flexibility in configuring for different traffic, this range can be increased.  Similarly, the timer for the 2nd inactivity period can also have a range larger than that in T321.

Proposal 2: Increase the range of timer for inactivity periods

The Rx Burst or the wake up period during DRX ranges from 1 to 16 radio frames.  Since each radio frame consists of 5 TTI worth of HS-DSCH transmissions, it is possible that the UE only receives for a fraction of a radio frame.  For this case, the UE may have to turn on its receiver unnecessarily.  Furthermore the 46% reduction in energy consumption shown in [4] assumes a Rx Burst period of 2 ms.  Hence, it should be possible to configure Rx Burst size of less than 1 radio frame, for example 1 sub-frame (2 ms).

Proposal 3: It is possible to configure the Rx Burst period to be smaller than 1 radio frame

The IE “HS-DSCH DRX in CELL_FACH Information”, containing the CELL_FACH DRX information, is broadcast in SIB-5/5bis and which are used by all UEs.  Different UE may have different traffic profile which may suit different DRX cycle/RX Burst period.  Therefore, a dynamic DRX cycle and RX Burst period should be introduced to individual UE.

Proposal 4: Introduce a dynamic DRX cycle & RX Burst period for individual UE

3          Conclusion
In this contribution, the following are proposed:
Proposal 1: Introduce a 2nd extended DRX cycle in CELL_FACH DRX operation
Proposal 2: Increase the range of timer for inactivity periods

Proposal 3: It is possible to configure the Rx Burst period to be smaller than 1 radio frame
Proposal 4: Introduce a dynamic DRX cycle & RX Burst period for individual UE
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