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1 Introduction
The Rel-14 Work Item "DTX/DRX enhancements in CELL_FACH" [1] was approved in RAN #70 with the following objectives:
· Evaluate improvements in uplink resource utilization and uplink interference reduction (RAN1/2), i.e. DTX in CELL_FACH during the common E-DCH transmission phase. Based on the results of the evaluation, specify solution(s).

· Specify mechanisms to reduce UE power consumption (RAN2/3), i.e.

· Support of mechanisms to reduce wake-up time during DRX operation in CELL_FACH
RAN1 has discussed the different topics related to Cell Fach DRX Enhancement in the Work Item and in the LS [2] they indicate that they are considering the HS-SCCH DRx design as described in [3]. In the LS [2] RAN1 also indicate that they are considering the following enhancements:
· 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

In this paper we outline how the wanted HS-SCCH DRx design from [3] could be achieved by reusing/extending the existing mechanisms with minimal impact on the RAN2 specifications.
2 HS-SCCH DRx lite operation in CELL_FACH
In [3], it was described that in CELL_FACH HS-SCCH DRx lite operation, upon timer T321 expiry the UE would only receive the HS-SCCH during the first sub-frame of the frame with the SFN value fulfilling the following new formula:

(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.

As was discussed in [4], an alternative solution is the possibility to reuse the existing “HS-DSCH DRX cycle” for the purpose of receiving the HS-SCCH based notification (i.e., either an HS-SCCH order or regular HS-SCCH control information), and thus avoiding the complexity and overhead associated with introducing yet another “DRX cycle” to handle HS-SCCH order itself. Thus, rather than a completely new formula, the existing formula can be re-used and a (configurable) offset can be applied on top to determine when to receive the HS-SCCH control information associated to the incoming HS-PDSCH.
Proposal 1.
The UE shall monitor the HS-SCCH for “early notification” of HS-DSCH transmission according to the existing CELL_FACH HS-DSCH DRX cycle.

Proposal 2.   Upon reception of an early notification on the HS-SCCH, the UE shall start monitoring the HS-SCCH for “actual HS-DSCH transmission” no later than a “specified offset” after the early notification

Proposal 3.   The “specified offset” used to determine when the UE shall start monitoring the HS-SCCH for “actual HS-DSCH transmission” can be configured by the NW. Value range FFS.

As indicated, RAN1 are also considering solutions to enable 640 ms mode in HS-SCCH /HS-DSCH DRX in CELL FACH mode in addition to existing values. Currently the IE "HS-DSCH DRX cycleFACH" is signaled as part of the HS-DSCH DRX in CELL_FACH information in System Information Block type 5/5bis. As can be seen it has a current maximum value of 32 frames.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	T321
	MP
	
	Enumerated (100, 200,  400, 800)
	Determines the time the UE waits until initiating DRX operation, in ms.
	REL-8

	HS-DSCH DRX cycleFACH
	MP
	
	Enumerated (4, 8, 16, 32)
	Determines the length of the DRX Cycle during DRX operation, in frames
	REL-8

	HS-DSCH Rx burstFACH
	MP
	
	Enumerated (1, 2, 4, 8, 16)
	Determines the period within the DRX Cycle that the UE continuously receives HS-DSCH, in frames.

Three spare values are needed
	REL-8

	DRX Interruption by HS-DSCH data
	MP
	
	Boolean
	TRUE means that the DRX operation can be interrupted by HS-DSCH data.

FALSE means that the DRX operation cannot be interrupted by HS-DSCH data
	REL-8


So from RAN2 point of view the signaling for HS-DSCH DRX in CELL_FACH information can be easily updated with a new IE which would contain the new maximum value of 64 radio frames ( a value which already exists in the specification for the IE “HS-DSCH DRX in CELL_FACH with second DRX cycle information” since REL-11.
Proposal 4.
The value range of the IE "HS-DSCH DRX cycleFACH" to be extended to include a new maximum value of 64 frames.
Finally, RAN1 have also indicated that they are looking at enhancements to enable the network to schedule the UE in more than one subframe (Rx Burst of e.g.  0.4, 0.8 frames). Currently the IE "HS-DSCH Rx burstFACH" signaled as part of HS-DSCH DRX in CELL_FACH information in System Information Block type 5/5bis has the value range (1, 2, 4, 8, 16).

In REL-11 as part of the Second DRX in CELL_FACH feature, the “Rx_burst” was also enhanced in order to allow the UE to receive HS-DSCH for a duration as short as 4ms (.4 frames) within the “DRX cycle”. If similar approach was introduced as part of the DRX Enhancements work, this would result in that the HS-SCCH order could be received in any of the two adjacent sub-frames within the DRX cycle.

As with the signaling for "HS-DSCH DRX cycleFACH", from RAN2 point of view the signaling for HS-DSCH DRX in CELL_FACH information can be easily updated with a new IE which would contain the new smaller Rx Burst values e.g. an Rx Burst of  0.4, 0.8 frames.

Proposal 5.
The value range of the IE "HS-DSCH Rx burstFACH" to be extended to include new smaller values of 0.4 and 0.8 radio frames.
3 Summary

This paper has explored the impact of resource blocking on CELL_FACH capacity. Results from Monte-Carlos simulations based on simplified traffic models have also been presented, leading to the following proposals and observations:
Proposal 1.
The UE shall monitor the HS-SCCH for “early notification” of HS-DSCH transmission according to the existing CELL_FACH HS-DSCH DRX cycle.
Proposal 2.   Upon reception of an early notification on the HS-SCCH, the UE shall start monitoring the HS-SCCH for “actual HS-DSCH transmission” no later than a “specified offset” after the early notification
Proposal 3.   The “specified offset” used to determine when the UE shall start monitoring the HS-SCCH for “actual HS-DSCH transmission” can be configured by the NW. Value range FFS.

Proposal 4.
The value range of the IE "HS-DSCH DRX cycleFACH" to be extended to include a new maximum value of 64 frames.
Proposal 5.
The value range of the IE "HS-DSCH Rx burstFACH" to be extended to include new smaller values of 0.4 and 0.8 radio frames.
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