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1          Introduction

In the previous RAN2#75 meeting, improvements to UE battery life in CELL_FACH was discussed.  This feature involves UE moving into a longer DRX cycle.  Two general schemes were considered namely:
· Introduce a second DRX cycle in CELL_FACH

· Reusing the long DRX cycle in CELL_PCH with some modification to CELL_PCH
This contribution evaluates both of these proposals and offers a conclusion.
2         Discussion
In the second DRX cycle within CELL_FACH scheme [1], [2], [3], the UE starts a second inactivity timer when it moves into the first DRX mode (Rel-8 CELL_FACH DRX).  When the second inactivity period expires, the UE moves into a 2nd (i.e. longer) DRX cycle length.  This is similar to the CPC operation in CELL_DCH.
It is argued in [4] that the 2nd DRX in CELL_FACH does not offer any significant battery life improvement over the existing DRX mode in CELL_PCH and hence, it is proposed to reuse the existing DRX mode in CELL_PCH.  However transition into and out of CELL_PCH requires additional RRC signalling and delay.  Given this, it is proposed in [5] that the UE autonomously transit into CELL_PCH after an inactivity timer expires.  It is further suggested in [5] that the UE in CELL_PCH continues to monitor HS-SCCH, which avoid having to page the UE in CELL_PCH.  In the existing specifications, a UE transits from CELL_PCH to CELL_FACH when it wishes to transmit a packet and may need to send a measurement report.
A comparison of the 2nd DRX in CELL_FACH, the modified CELL_PCH and the existing pre-Rel-11 transition to CELL_PCH schemes are summarised in Table 1.  Here, we look at 3 basic mechanisms required of a DRX feature, namely, a method to move UE to the longer DRX cycle, the UE reception of data during DRX and the UE transmission (which also exists the DRX cycle).
Table 1: DRX mechanisms comparison

	Mechanism
	2nd DRX CELL_FACH
	Modified CELL_PCH
	Existing CELL_PCH

	Moving into longer DRX cycle
	Expiry of a (2nd) inactivity timer
	Expiry of a (2nd) inactivity timer then UE autonomously transit to CELL_PCH
	Some internal timing and then UE may use fast dormancy where the UE sends Signalling Connection Release Indication.  The network then transits UE to a lower state which may or may not be CELL_PCH

	HS-DSCH reception
	UE receives HS-DSCH during its RX Burst period
	UE receives HS-DSCH during its paging occasion
	Network page UE thereby causing the UE to transit to CELL_FACH.  UE possibly goes through cell update procedure then network sends HS-DSCH packet to UE

	E-DCH transmission
	UE exits DRX state and contends for an E-DCH resource
	UE transit to CELL_FACH, contends for an E-DCH resource. A measurement report may be required.
	UE transit to CELL_FACH, and possibly goes through the cell update procedure (depending on state) and contendsfor an E-DCH resource


The existing CELL_PCH mechanism requires signalling and introduces delay in moving a UE to the longer DRX cycle (i.e. in CELL_PCH).  There is also no guarantee that the network will move the UE into CELL_PCH via the fast dormancy procedure.  Also, this scheme requires the UE to unnecessarily exit from the long DRX cycle whenever the network needs to send a HS-DSCH to the UE since the UE needs to move into CELL_FACH to receive the HS-DSCH packet.  These are not beneficial for battery saving and for the user experience.
The 2nd DRX CELL_FACH and the modified CELL_PCH schemes have similar method in moving the UE into a longer DRX cycle.  In both schemes the transition is autonomous and based on an inactivity timer.  There is also not much difference in terms of HS-DSCH reception since in both cases, the network sends HS-DSCH packets to the UE during its “wake up” period.  The modified CELL_PCH scheme introduces two CELL_PCH modes, the legacy CELL_PCH and one that is capable of HS-DSCH and autonomous E-DCH transmission.  A method is required for the network to know which of these two CELL_PCH modes the UE is in, which introduces additional complexity.  Furthermore, not all operators support CELL_PCH and these operators are unable to utilise the battery life improvements introduced in Rel-11.
From the analysis, the 2nd DRX CELL_FACH scheme is simpler and more efficient in terms of signalling and delay than the other two CELL_PCH schemes.  Therefore, it is proposed that:
Proposal 1: Introduce a 2nd DRX cycle into CELL_FACH

3
Conclusion
This contribution evaluates the two battery life improvement schemes, namely the 2nd DRX cycle in CELL_FACH and the CELL_PCH (modified and existing schemes).  It is concluded that the 2nd DRX cycle in CELL_FACH offers less signalling and delay compared to the other two schemes.  Therefore it is proposed that:
Proposal 1: Introduce a 2nd DRX cycle into CELL_FACH
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