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1 Introduction

In this document we propose a method for the DRX pattern in Cell_FACH state.
2 Background
The introduction of a DRX pattern in CELL_FACH state will allow some UE battery saving, especially for applications requiring ‘keep-alive’ type of traffic. This is because the traffic burst will be short and the UE can quickly move into a state where it can switch off its receiver periodically.
In [1] we proposed to allow the synchronisation of DRX states by the Node B. This would be simply done by linking the DRX initiation with the release of resources from the Node B. As discussed in that contribution, this would be advantageous because it gives the UTRAN the possibility to keep a more deterministic synchronisation with UE DRX activation/deactivation, thus minimising impact to HS-DSCH scheduling.

3 Initiation of DRX
Initiating DRX activity immediately after the UL resource release may have some consequences for the HS-DSCH scheduling opportunity in CELL_FACH and therefore DL capacity.
The benefit of DRX activity does not come solely from the actual DRX, but also by how aggressively its activation point is set. This reasoning was explained already in the context of Rel-7 in [2]. 

If the UL resource is allocated for ~150ms, it would allow for most of the ‘keep-alive’ traffic to be completed – see example taken from a live network in Figure 1.
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Figure 1 - Chat application 'keep-alive' traffic example

If the traffic has not finished within the time the UL resource is allocated, an immediate activation of DRX after resource release would mean that any remaining DL traffic is bound by the scheduling opportunities within the DRX cycle, until the UE is required to perform some UL transmission again (e.g. RLC-ACK).

Therefore, it may be worth not triggering the immediate activation of UE DRX after UL resource release, but instead keep the continuous Rx for some time after.
4 Method
In Figure 2, a simple method for a fixed DRX pattern is described. It has the following basic principles:

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 a timer. This timer is not interrupted if the UE receives data during this period.

3) If the UE initiates PRACH transmission, the timer is stopped and the UE will not enter DRX.

4) If the timer expires, the UE will start to DRX according to the configured pattern.

The advantage of this method is that the UE transition from RX to DRX can be checked by the Node B, and is not dependent on RNC inactivity timers. Therefore, it will minimise the effects of RX/DRX state de-synchronisation between UE and UTRAN. The state transition to CELL_PCH would still be performed via RRC signalling.
Nevertheless, the UTRAN still has the option to have a DRX activity synchronisation based in the RNC – i.e. by inactivity timers.
In addition to the above, it would be worth defining the DRX activity in terms of cycle length & gap length also synchronised to the SFN, similar to what was done for DRX in CELL_DCH. This would further ensure synchronisation between UE DRX and the UTRAN assumed scheduling opportunity.
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Figure 2 – Cell_FACH DRX.
5 Control plane issues

The DRX activity is targeted mainly at UEs with long-lived RRC contexts (e.g. push-email, VPN, etc). Furthermore, it is not worth optimising the initiation of DRX activity for procedures that are mainly control-plane related, such as RRC Connection Request.

Therefore, we propose that the DRX activity can only be initiated by the UE if it has been allocated an E-RNTI or a dedicated H-RNTI.
Following from the above, we’ll also need to decide how the UE is configured. It would be possible to have the configuration on dedicated signalling and/or system information. However, despite whatever method better suits the Uu interface, it would be useful to specify a method by which the UTRAN can minimise the load on the Iub interface by having one common configuration for all UEs. It would be appropriate to liaise with RAN3 about this issue.
6 Mobility issues

If FACH measurement occasions were configured when the proposed DRX scheme is active, this creates two potential issues:
· Measurement occasions which coincide with the receiver active part of the DRX cycle would create further restrictions on the scheduling opportunities available to UTRAN
· Measurement occasions which coincide with the receiver inactive part of the DRX cycle would force the UE to switch its receiver back on part way through the DRX just to make interfrequency or interRAT measurements. This constraint on the UE may be inefficient from a power consumption point of view compared to making interfrequency or interRAT measurements shortly before, or shortly after the active portion of the DRX cycle.

As signalled FACH measurement occasions appear to signifcantly constrain both UTRAN and the UE when the measurements could be performed at other, more convenient times within the DRX inactivity, we propose that FACH measurement occasions are not used for interfrequency or interRAT measurements when the proposed DRX scheme is configured. Instead, the UE should autonomously use the inactive parts of the DRX cycle to perform the interfrequency or interRAT measurements if necessary (similarly to idle mode mobility).  Since this almost certainly has implications to the cell FACH mobility performance requirements in TS25.133, RAN4 should be requested to study the measurement performance aspect further.

7 Proposal
We propose to introduce a fixed DRX cycle in CELL_FACH state based on the following principles:
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 a timer. This timer is not interrupted if the UE receives data during this period.

3) If the UE initiates PRACH transmission, the timer is stopped and the UE will not enter DRX.
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.
6) The DRX cycle is synchronised to the SFN.
7) The DRX activity is only allowed if the UE has been configured with an E-RNTI or a dedicated H-RNTI.
8) The DRX cycle and activity is configured via Reconfiguration and Cell Update Confirm messages
9) Cell FACH measurement occasions are not used whenever DRX is configured, and the UE is instead expected to use the inactive time created by the DRX cycle autonomously to make interfrequency and interRAT measurements.
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