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1
Introduction

In [2] and [4] proposed an enhancement to the CPC UE DRX in CELL_DCH. This contribution discusses this strength and weakness of this proposal.

2
Discussion
2.1
Background
Figure 1 presents the procedure proposed in [2].
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Figure 1 DRX cycle transitions in CELL_DCH state.

The main motivation to add DRX cycle 2 is to enhance the battery performance for bursty traffic. 

One can note the following:
1. An alternative to this proposal is to extend the range of the current DRX cycle 1.

2. After a long absence of reception and of reporting any CQI, it will be difficult for the Node B to know the required transmit power to reach the UE reliably.

2.2
Discussion
To achieve the same battery gains with Rel-7 CPC as what is proposed, we would need to extend the range and operate with longer DRX cycle (=DRX cycle 1) and DL inactivity timer. The longer DRX cycle 1 achieves the battery gains, while the longer DL inactivity timer maintains the responsiveness of the UE during data exchange bursts.  

Compared to extending the current ranges DRX cycle and DL inactivity timer, the proposed scheme has the following 2 advantages:
1. There can be power consumption savings due to DRX even while exchanging data. Operating with longer DRX cycle 1 and DL inactivity timer would force continuous reception for longer periods of time. 
2. Operating with a longer DRX cycle 1, the Node B will be delayed to schedule a response to an UL activity. The flexibility of being able to go to DRX Cycle 1 based on uplink activity allows more downlink opportunities for transmissions. This provides better round trip delays.
With either of these scenarios, after a long DRX gap, it will be impossible for the Node B to know the transmit power required to reach the UE reliably. Additionally, the timing and frequency loops might take longer time to converge after an interruption.
3
Proposed modification to the enhanced DRX for CELL_DCH proposal
For the proposed mode of operation, DRX Cycle 2 will be large in the order of 100’s of ms. In this case, an additional wake up time will not affect the battery life considerably. Figures 2 and 3 show mechanism to enhance the network’s knowledge of the radio condition by transmitting a CQI report just before the Node B can send a downlink transmission. 
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Figure 2 Proposed DTX/DRX timing for long DRX cycle 2

The mechanism shown in Figure 2 can be constructed by shifting back the DTX transmission opportunities relative to the DRX reception opportunities by about 4 TTIs (or alternatively, shifting forward the DRX reception opportunities relative to the DTX transmission opportunities by about 4 TTIs). In this scenario, the uplink transmissions (E-DPDCH and HS-DPCCH/CQI) are clubbed together. 

The advantages of this proposal are:

· The ROT is kept about the same as in today’s DTX (with the exception of the possible HS-DPCCH/HARQ-ACK eventual transmissions upon reception of downlink data) 

· The DTX scheme is kept unchanged.
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Figure 3 Proposed DTX/DRX timing for long DRX cycle 2

The mechanism shown in Figure 3 can be constructed by adding an additional HS-DPCCH/CQI transmission about 4 TIIS before the transmission and reception opportunities as defined in today’s CPC. In this scenario, there is an additional uplink burst of transmission before the regularly scheduled DTX uplink burst. 

The advantages of this proposal are:

· The current DTX/DRX timing is kept unchanged.

Alternatively, we could allow repetition on consecutive TTIs and allow chase combining of HS-SCCH/HS-DSCH channels in  a similar manner to how paging over HS-DSCH works in the enhanced URA_PCH feature in Rel 7.

Any of these three proposals can be applied with either of the following rules:
· Anytime DRX Cycle 2 is used

· Anytime DRX Cycle 2 is used, and if DRX Cycle 2 is larger than a certain value

Finally, with regard to the convergence of the frequency and timing loops, this issue is brought to the attention of the group and we request further time to evaluate the need for longer preambles than what is allowed in the standard today.
 4
Conclusion
We see the merit in enhancing the current DRX scheme to enhance the battery life of the UEs. However, we need to keep the system robust, and for that we propose to agree on the following:
1. Current behaviour is preserved when DRX Cycle 2 is not in effect and when DRX Cycle 2 = DRX Cycle 1.
2. Adopt one of the following enhancements:

· Either shift the DTX transmissions by 4 TTIs earlier, or 
· Add a CQI transmission before the DTX/DRX burst of activity, or

· Allow repetition and chase combining of HS-SCCH/HS-DSCH to enhance the reliability of the downlink channel
3. Keep the possibility of having longer preambles open
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