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1. Introduction

In RAN1#85, an LS [1] was sent to RAN2 to take in to account the progress made on the HS-SCCH DRX in CELL FACH feature. 

As described in [3], eDRx lite feature uses paging behavior in Cell_Fach mode along with DRx for power savings. The paging behavior in Cell Fach DRx is enabled using HS-SCCH orders. In [2], it was also shown that the UE power savings gains with such a proposal could be as high as ~29% over and above the existing enhanced Cell_Fach DRx feature in 3gpp.
In this document we list the changes necessary to enable and introduce HS-SCCH DRX feature in 3gpp RAN2 specifications.
2. HS-SCCH DRX lite design
The key aim of the HS-SCCH eDRx lite solution (also known as HS-SCCH DRX in CELL_FACH) is to enable a UE maintain its connected state in Cell Fach while consuming the least amount of battery power to run limited throughput data applications. This section contains a brief overview of the design changes needed to enable HS-SCCH DRX in Cell Fach feature in RAN2 specifications.
To keep changes to the specifications to the minimum it is also proposed that the feature shall make use of existing IEs and features and build up on them. Consequently, it is also proposed that UE capability of CELL FACH HS-DSCH DRX operation pre-requisite to supporting HS-SCCH DRX feature and operation. Furthermore, it is also proposed that to enable HS-SCCH DRX operation a flag HS_SCCH_DRX_CELL_FACH_STATUS is used to specify the operations with the constraint that for HS_SCCH_DRX_CELL_FACH_STATUS to be TRUE, HS_DSCH_DRX_CELL_FACH_STATUS has to be TRUE. 

2.1 HS-SCCH DRX operation 
It is proposed that in CELL FACH state, a UE capable of HS-SCCH DRX operation shall perform periodic reception of an HS-SCCH sub-frames followed by a sleep period. The NodeB is allowed to page the UE using an HS-SCCH order only during the sub-frame known as HS-SCCH Order Occasion (HSO). The following figure illustrates the operation:
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Figure 1: Illustration of HS-SCCH DRX activity
The sub-frame number HSO (value between 0 and 4) along with the SFN value that satisfy the following equation determine when a UE is required to wake-up and receive HS-SCCH orders: 

(5*SFN + HSO - H-RNTI + 65536) mod (5*DRX_cycle) = 0;
where:

-
HS-SCCH Order Occasion (HSO) is between 0 and 4 representing the sub-frames with in the frame SFN;

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

-
DRX_cycle is the length of the DRX cycle in radio frames, signalled by the IE "DRX cycleFACH";
When the UE doesn’t receive a valid HS-SCCH order during the HSO sub-frame, it is allowed to move to the sleep mode till the next occasion for reception.

When the UE receives an HS-SCCH order, it is required to start receiving HS-SCCH/HS-PDSCH data continuously from sub-frames starting 8 ms from the end of the HSO sub-frame as illustrated in Figure 1. The timer T321 is also started simultaneously.
2.2 HS-SCCH DRX order 
HS-SCCH Order definition: The UTRAN shall use a Type 1 SCCH order as defined in 4.6.1 [6] where the extended Order type xeodt,1, xeodt,2 = ’01’, the Order type xodt,1, xodt,2, xodt,3 = ‘000’, and the mapping for xord,1, xord,2, xord,3 =‘110’. 

2.3 Measurements 
The procedure for measurements shall be similar to HS-DSCH DRX in CELL_FACH. The measurements on other frequencies in case of inter-frequency measurements and other systems in case of inter-RAT measurements shall be performed during the reception gaps.
2.4 Introduction of DRX Cycle 640 ms 
An additional DRX cycle value of 640 ms is allowed with HS-SCCH DRX in CELL FACH operation in accordance with the agreements in RAN1 [1]
3. Conclusion
The proposals for HS-SCCH DRX feature design presented in this document reflect the information presented to RAN2 in [1]. The specifications change due to this feature are captured in CR [7] being submitted in this RAN2 meeting.
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