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1. Introduction

In RAN1 #84, we discussed the eDRx lite feature [3], where we proposed using paging behavior in Cell_Fach mode along with DRx for power savings. In [3], it was 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. It was also proposed that this feature’s paging like behavior could be enabled using HS-SCCH orders.
During RAN1#84, Qualcomm had sent an LS [5] to RAN2, requesting to check the proposal in [3] and comment even as there was broad consensus on the possible merits of the proposal in [3].
In this contribution, we further explain the procedure though which such a feature would be exercised. We’ll discuss the potential designs for SCCH order to be used.
2. Procedure for enhanced DRx lite proposal
The following illustration from [3] has been included in this document as a reference to help describe the procedure for enabling eDRx lite feature.
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The UE procedure described below is initiated upon the reception of signaling messages configuring the UE to be in the eDRX lite mode. In subsections 2.1 and 2.2, the context in which HS-SCCH DRx lite mode is enabled and the operating procedure is defined. Subsection 2.3 defines possible options for the HS-SCCH order that could be used for the procedure described in 2.2
2.1 Requirements for HS-SCCH DRx lite mode in CELL_FACH state
HS-SCCH DRx lite operation in CELL_FACH can only be supported by UEs that support HS-DSCH DRX operation in CELL_FACH. The UTRAN indicates all the parameters that are necessary for the UE to operate in the HS-DSCH DRX operation in CELL_FACH. These include an inactivity time, a DRX cycle length and a RX burst length. In addition, there is a higher layer (RRC) parameter indicating to layer 1 to enable the HS-SCCH DRx lite mode.
The HS-SCCH DRx lite operation in CELL_FACH state is only possible when the UE has a dedicated H-RNTI configured. 
Before any data is transmitted, the UE shall be first ordered using HS-SCCH to receive HS-DSCH information at specific Rx Burst times. UTRAN obtains the knowledge of the UE supporting the HS-SCCH DRx lite operation CELL_FACH state from the RRC Connection Request / Setup Complete messages and the Cell / URA update messages. 
2.2 HS-SCCH DRx lite operation in CELL_FACH state
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 when HS-DSCH DRX in Cell Fach has been enabled and configured.

In CELL_FACH HS-SCCH DRx lite operation, upon timer T321 [4] expiry the UE shall only receive the HS-SCCH during the first sub-frame of the frame with the SFN value fulfilling the following condition:

(SFN H-RNTI + 65536) mod DRX_cycle = DRX_cycle - 1

Where,

- H-RNTI is UE specific

- DRX_cycle is the length of the DRX cycle in radio frames denoted by the IE "HS-DSCH DRX cycleFACH" in 25.331.

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-DSCH during the frame(s) with the SFN value fulfilling the following inequality: (SFN -H-RNTI + 65536) mod DRX_cycle < Rx_burst

· where,

· Rx burst is the period in frames within the DRX cycle, in which the UE receives HS-DSCH, signalled by the IE "HS-DSCH Rx burstFACH"

· else, discard the information received on this HS-SCCH
Please note that the starting and stopping of the timer T321 is governed by [4].
2.3 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 procedure described in Section 2.1 up on reception of such an order. The sub-frames during which such an order is allowed to be sent by the UTRAN and need to be received by the UE is also specified in Section 2.2.

For the HS-SCCH orders, one simple design could involve usage of existing HS_SCCH orders already existing in DCH mode that are not present / used in Cell_Fach mode. Another could be to use modifications to the order bit sequences used in Cell_Fach mode Two such design proposals are listed below.

Proposal 1: Re-use existing Type 1 HS-SCCH order present in DCH mode

The UTRAN shall use a Type 1 SCCH order as defined in 4.6.1 [1]

For an HS-SCCH order in Type 1,

· xccs,1, xccs,2, …, xccs,7, xms,1 shall be set to ‘11100000’

· xtbs,1, xtbs,2, …, xtbs,4 shall be set to ‘1111’

· xtbs,5, tbs,6 shall be set to xeodt,1, xeodt,2

· xhap,1, xhap,2, xhap,3, xrv,1, xrv,2, xrv,3 shall be set to xodt,1, xodt,2, xodt,3, xord,1, xord,2, xord,3

· xnd,1 is reserved

· the order used during HS-SCCH eDRx lite operation has the following mapping

the extended Order type xeodt,1, xeodt,2 = ’01’ and the Order type xodt,1, xodt,2, xodt,3 = ‘000’, then the mapping for xord,1, xord,2, xord,3 =‘110’. 

Please note that this HS-SCCH order in the context of DCH 4.6C.2.2.1[2] is the equivalent of DTx/DRx activation along with deactivation of HS-SCCH less operation.
Proposal 2: Enabling new HS-SCCH orders in Cell_Fach
It is noted in 4.6C.2.2.1[2] that “xdrx,1, xdtx,1 = ‘10’ is a reserved combination (not used in this release).”. As such it is not possible to have DRx operation enabled without DTx activated. Since such constraints and interpretations do not exist for Cell_Fach, it is proposed that xord,1, xord,2, xord,3 =‘100’
3. Conclusion
In this contribution, we have discussed the necessary procedure for HS-SCCH eDRx lite mechanism in Cell Fach mode to enable significant power gains. 
4. References
[1] 3GPP TS25.212, v13.1.0
[2] 3GPP TS25.214, v13.0.0
[3] R1-160341 Enhanced CELL_FACH DRX operation for improved UE battery, Qualcomm Europe Inc.(France)
[4] 3GPP TS25.331, v13.1.0

[5] R1-161187, LS on RAN1 Cell Fach DTx/DRx Enhancements
