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1. Introduction

In RAN1#84-bis, procedures and methods with the eDRx lite feature [1] were discussed. As described in [2], 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 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 RAN1#84-bis, the following open issues were raised

· reduction in scheduling capability due to power sharing across HS-SCCH codes / scheduling instances

· making sure both HS orders as well corresponding RX burst are within the same DRX cycle
· re-using existing IEs for the purpose of 640ms proposal
In this contribution, we address the first two issues in this document.
2. HS-SCCH DRX lite design
2.1 HS-SCCH Orders collision
The key aim of the HS-SCCH eDRx lite solution is to enable a UE maintain its connected state in Cell Fach while consuming least amount of battery power while being able to run limited throughput data applications. The proposal in [1] satisfies the goal of reducing power consumption while enabling reasonable data throughput. However, it suffered from the following problem. When many UEs with different H-RNTIs get hashed to the same sub-frame, there is potential for significant increase in collisions. The NodeB could use either power sharing across HS-SCCH codes, time sharing across various sub-frames during an Rx Burst in HS-DSCH Cell Fach DRx mode to service different UEs. This would be not be possible with HS-SCCH eDRX solution.
To resolve the above issue we propose the following HS-SCCH DRx design with enhanced servicing ability.

2.2 Enhanced Servicing 
We propose the following new design as the HS-SCCH eDRx lite proposal.
Key aspects of the new design: 
· Ability to hash UE using H-RNTI to any sub-frame in the HS-SCCH DRx period that is HS-SCCH eDRX Cycle Length (DRX_cycle) frames long instead of to the first sub-frame in a specific SFN (System Frame Number)

· The sub-frame number is computed as (5*SFN - H-RNTI + 65536) mod (5*DRX_cycle) within the HS-SCCH eDRX cycle where the first sub-frame in the HS-SCCH DRx period is 0 and the last one being 5*DRX_cycle-1. 
· Flexible HS-PDSCH reception starting 8 ms from end of HS-SCCH sub-frame to which the UE is mapped.
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2.3 HS-SCCH DRx lite operation 
The CELL_FACH HS-SCCH DRx lite operation determines the occasions in which the UE is allowed to discontinuously receive only HS-SCCH orders and not have to decode HS-DSCH in CELL_FACH state. This operation is possible only in a UE that is capable of supporting HS-DSCH DRX in Cell Fach.

In CELL_FACH HS-SCCH DRx lite operation, upon timer T321 [4] expiry the UE shall only receive the HS-SCCH sub-frame periodically during the HS-SCCH Order Occasion defined as:

HS-SCCH Order Occasion (HSO) = (5*SFN - H-RNTI + 65536) mod (5*DRX_cycle) 
Where,

- H-RNTI is UE specific

- DRX_cycle is the length of the DRX cycle in radio frames

The UE shall monitor the HS-SCCHs of the configured HS-SCCH set with the dedicated H-RNTI during this sub-frame. If the UE detects that one HS-SCCH carries consistent control information intended for this UE, the UE shall perform the following:

-
If the CRC of the HS-SCCH is OK:

· If the ‘channelization-code-set information’ and ‘modulation scheme information’ correspond to an HS-SCCH order defined below [Ref ], then

· the UE shall not transmit the associated HARQ-ACK information acknowledging the HS-SCCH order.
· the UE shall receive HS-SCCH and HS-DSCH during the sub-frames starting 4 sub-frames after the end of the HS-SCCH Order Occasion where the order was received  
· the UE is also required to start the T321 timer 4 sub-frames after the end of the HS-SCCH Order Occasion where the order was received  
· else, discard the information received on this HS-SCCH
2.4 HS-SCCH orders for HS-SCCH DRx lite operation in CELL_FACH state
In this section, we define the HS-SCCH order that would be the only valid order to be recognized and acted up on by the UE. The UE shall follow the procedure described in Section 2.2 up on reception of such an order.

In [1], two possible Type 1 orders were proposed with little difference on the physical layer behavior of UE. In this contribution we simply choose the proposal 1 in [1] as the definition of such an 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’. 

3. Conclusion
In this contribution we have addressed both open issues raised in [1]. The proposed design makes efficient use of physical layer resources and solves the hashing collision issue. It also provides a fixed latency from the time HS-SCCH order is received to the time actual data in Cell Fach is served. 
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