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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Enhanced Cell Fach feature with DRx was introduced in 3gpp Release 8 to enable short / low rate data transfers using HS channels to a UE without getting to DCH state. It also has the additional advantage of discontinuous reception with different periodicities that would lead to reduced power consumption while maintaining latency trade-offs. 
Our simulations, however, show that we can achieve similar performance and latency goals with far less power consumption by enabling a paging channel like behavior.
In this paper, we discuss the possibility of using paging channel mechanisms in the context of HS-SCCH to improve battery power consumption in Fach mode with DRx.
Proposal
In PCH state, with legacy PICH and PCH channels, the UE is required to wake up every DRx (discontinuous reception) cycle only to receive the paging indicator on the paging indicator channel. If the UE receives a page, then it is required to decode SCCPCH (Paging channel) associated with the paging indicator channel and respond as required.
In the existing Cell_Fach with DRx mechanism, a UE is required to wake-up and receive one frame of HS-SCCH channel in a periodic manner. If there is no message for the UE in any of the sub frames of that frame, the UE goes back to sleep mode (Discontinuous Reception) until the next period of HS-SCCH reception. This is illustrated in the figure below. We use eDRx (enhanced DRx) to refer to Cell_Fach with DRx mode and the current 3gpp feature is illustrated below as “current eDRx wakeup and HS monitoring timeline”.
[image: ]
We define a new mode of operation where the UE is required to receive only one HS-SCCH every eDRx cycle length as the “eDRx Lite Proposal”. In such a mode, the UE has the ability to shut down immediately after the HS-SCCH sub-frame. In case the UE doesn’t receive any message in this sub-frame, it is allowed to continue to sleep state till next eDRx wakeup time. Since most of the time, the UE doesn’t receive any messages this mechanism allows the UE to have lower power penalty and longer sleep length than the legacy feature. 
In the case where the UE gets paged through an HS-SCCH order, the UE is required to wake up and start decoding HS-SCCH and HS-PDSCH sub-frames 8 ms after the end of the paging HS-SCCH sub-frame. Our power penalty modelling shows that the UE battery power consumption drops significantly with this new mode of operation as compared to the legacy feature. The following table lists the projected power gains due to this feature.

	HS-DSCH DRX cycle Fach
	Current Savings[%] relative to HS-FACH

	40 ms
	29

	80 ms
	28

	160 ms
	26

	320 ms
	23



Please note that we allow a delay of 8 ms between the “paging” HS-SCCH sub-frame and the frame where the UE expects to decode data when it gets an HS-SCCH order so that the UE can always shut down and still have sufficient margin to wake-up for decoding data.
Proposal 1: Allow eDRx lite mode as described in this section to increase battery savings.
We also considered the effects of increasing the HS-DSCH DRx cycle for Fach to 640 ms in the eDRx lite mode to extend camping time on Fach state while at the same time reducing power penalty. Our internal projections show that we can have an additional 35% average battery current savings with 640 ms as compared to the 320 ms mode.
Proposal 2: Allow 640 ms HS-DSCH DRx cycle in Fach along with eDRx lite mode to reduce power penalty for camping in Cell_Fach mode.

[bookmark: _Ref129681832]Conclusion
We can significantly improve battery power performance in WCDMA Cell_Fach state by enabling paging mechanisms. This can be achieved by reducing the wakeup interval from one frame to one sub-frame and issuing HS-SCCH orders in the sub-frame to act as an indicator for further data decoding or resuming the sleep operation.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Allow eDRx Lite Mode.
[bookmark: _GoBack]Proposal 2: Allow an increased DRx cycle Fach length of 640 ms in the eDRx lite mode.
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