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1. Introduction

In RAN1#85, it was agreed that the following aspects for DRX improvements are needed considered:

· Enable the network to schedule the UE in more than one subframe (Rx Burst of e.g. 0.4, 0.8 frames)

· Investigate the possibility of using HS-SCCH control information rather than HS-SCCH orders

· For example Mechanism and reliability

· Enable 640 ms mode in HS-SCCH /HS-DSCH DRX in CELL FACH mode in addition to existing values present in IE HS-DSCH DRX cycleFACH
One solution (HS-SCCH eDRx lite [1]) was proposed to enable a UE to consume least amount of battery power by something like paging and the other view [2] was proposed that the enhancements can made on HS-DSCH DRX in CELL_FACH in Rel-11 with a minor impact on the specifications. In this contribution, we analyze HS-SCCH indication in the two solutions.

2. Discussion
In HS-SCCH eDRx lite [1], UE is required to receive only one HS-SCCH indication every HS-SCCH DRX cycle length. The UE continues to sleep till next cycle if the UE doesn’t receive any HS-SCCH indication otherwise the UE wakes up and starts decoding HS-SCCH control information and HS-PDSCH sub-frame 8ms after the end of HS-SCCH indication (Figure 1). The HS-SCCH indication can be HS-SCCH order. The HS-SCCH order receive occasion is computed as (5*SFN - H-RNTI + 65536) mod (5*DRX_cycle). 
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Figure 1
HS-SCCH eDRx lite
In DRX enhancements in CELL_FACH [2], the legacy HS-DSCH DRX cycle and burst are reused, where HS-SCCH indication can be scheduled any time within the duration of burst (Figure 2). The power saving mechanism after receiving the indication is similar to HS-SCCH eDRx lite. The HS-SCCH indication can be HS-SCCH control information. The HS-SCCH indication and the HS-SCCH control information associated to HS-PDSCH could be received within the duration of burst if burst length is long enough. 
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Figure 2
DRX enhancements in CELL_FACH
The two differences between the two solutions are listed as follows: 

· HS-SCCH indication

HS-SCCH order is used as an indication in HS-SCCH eDRx lite solution while HS-SCCH control information is used in DRX enhancements in CELL_FACH solution. In the latter one, combining gain can be obtained if the HS-SCCH control information as an indication and the HS-SCCH control information associated to HS-PDSCH are the same. However, combining of HS-SCCH control information will have large impact on specifications and implementation, in which the HS-SCCH control information and HS-PDSCH receiving will be changed. 
It is noted that the HS-SCCH indication reliability should be very high since it determines to wake up the UE or not. The power is wasted if false alarm or miss detection occurs and the performance is impacted if miss detection occurs. HS-SCCH order used as HS-SCCH indication would be more appropriate than HS-SCCH control information since it has higher detection performance due to the use of a specified bit pattern.
· HS-SCCH indication monitoring and receive occasion
In HS-SCCH eDRx lite, the HS-SCCH indication occasion only depends on SFN, H-RNTI and DRX cycle. In DRX enhancements in CELL_FACH, scheduling of network can also flexibly change the indication occasion under a certain SFN, H-RNTI and DRX cycle in return for some reduced power saving gain, since HS-SCCH indication can be scheduled any time within the duration of burst. The flexibility can solve temp limited code or power resources instead of delaying the scheduling of a UE to next DRX cycle. It is a trade-off issue between scheduling flexibility and power saving.
Proposal 1: Use HS-SCCH order as an indication of waking up the UE.
In TS25.331, there are two formulas defined for HS-DSCH receiving pattern excerpted as follows [3]. One is used in the case "HS-DSCH first Rx burstFACH" is a multiple number of frames and the other is used in the case "HS-DSCH first Rx burstFACH" is no larger than a frame.
Upon timer T328 expiry:

1>
start the timer T329:

1>
if the value used for IE "HS-DSCH first Rx burstFACH" is a multiple number of frames:

2>
the UE shall receive HS-DSCH during the frame(s) with the SFN value fulfilling the following inequality:


(SFN  H-RNTI + 65536) mod DRX_cycle < Rx_burst

where:

-
H-RNTI is the value stored in the variable H_RNTI;

-
DRX_cycle is the length of the DRX cycle in radio frames, indicated by the IE "HS-DSCH first DRX cycleFACH";

-
Rx burst is the period in frames within the DRX cycle, in which the UE receives HS-DSCH, indicated by the IE "HS-DSCH first Rx burstFACH".
1>
else:

2>
the UE shall receive HS-DSCH during the subframe(s) with the Subframe_Number and SFN value fulfilling the following inequality:


((SFN * 5 + Subframe_Number) - H-RNTI + 65536)  mod DRX_cycle < Rx_burst
where:

-
H-RNTI is the value stored in the variable H_RNTI;

-
DRX_cycle is the length of the DRX cycle in unit of subframes, indicated by the IE "HS-DSCH first DRX cycleFACH";

-
Rx burst is the period in unit of subframes within the DRX cycle, in which the UE receives HS-DSCH, indicated by the IE "HS-DSCH first Rx burstFACH".
Since the DRX enhancement is aimed to reduced the time of UE monitoring to save power, so
Proposal 2: Reuse the HS-DSCH receiving formula specified in TS 25.331 as HS-SCCH order receiving formula, excerpted as follows:

((SFN * 5 + Subframe_Number) - H-RNTI + 65536)  mod DRX_cycle < Rx_burst
3. Conclusion
In this contribution, we analyze HS-SCCH indication in the two solutions. The difference of the two solutions is analyzed and our considerations are given on HS-SCCH indication.
It is proposed:
Proposal 1: Use HS-SCCH order as an indication of waking up the UE.
Proposal 2: Reuse the HS-DSCH receiving formula specified in TS 25.331 as HS-SCCH order receiving formula, excerpted as follows:

((SFN * 5 + Subframe_Number) - H-RNTI + 65536)  mod DRX_cycle < Rx_burst
4. References
[1] R1- 164362, HS-SCCH DRX lite design with enhanced servicing, Qualcomm
[2] R1-165332, A view on the DRX enhancements in CELL_FACH, Ericsson
[3] TS 25.331, v13.1.0























































































































































































_1530427946.vsd
HS-PDSCH


HS-SCCH


HS-SCCH DRX cycle


Sleep period


8ms


HS-SCCH indication


HS-SCCH control information



_1530428095.vsd
HS-PDSCH


HS-SCCH


HS-SCCH DRX cycle


burst


8ms


HS-SCCH indication


HS-SCCH control information



