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1 Introduction

The Work Item “DTX/DRX enhancements in CELL_FACH” was kicked-off by the TSG RAN WG1 in RAN1 #84 [1-5].
On the DRX enhancements area, a new power saving mechanism in the DRX enhancements has been proposed, along with extending the HS-DSCH DRX cycle in CELL_FACH up to 640ms.
This contribution provides a view on how the proposed DRX enhancements in CELL_FACH can be introduced by reusing the tools made available in previous releases [6], aiming at impacting the legacy procedures and functionalities as little as possible.
2 On the DRX enhancements CELL_FACH 
In RAN1 #84 a new CELL_FACH power saving mechanism has been proposed, in which the UE is informed in advance via an HS-SCCH order that it has been scheduled to receive data, in such way that it can get prepared to start decoding the HS-SCCH control information few subframes later (tentatively 4).
In addition, a second proposal for enhancing the “Discontinuous Reception” in CELL_FACH was also discussed which had to do with extending the duration of the “HS-DSCH DRX cycle” up to 640ms aiming at obtaining further battery savings. 

In RAN1 #84bis, a tentative design for introducing the so called “HS-SCCH DRX Lite” power saving mechanism in CELL_FACH was presented in [7]. On the other hand, an analysis presented in [8] discussed the possibility of reusing the existing “HS-DSCH DRX cycle” for the purpose of receiving the HS-SCCH order, this aiming at reducing the complexity of introducing yet another “DRX cycle” to handle HS-SCCH order itself. Moreover, on the second proposal, [8] mentioned that “HS-DSCH DRX in CELL_FACH with second DRX cycle information” was added to the standard in Rel-11, which already from the first DRX cycle includes the value of 640ms.

As follow-up on the proposed “DRX enhancements” for CELL_FACH we have performed a further investigation, from which we realized that the enhancements that were made on “HS-DSCH DRX in CELL_FACH” in Rel-11 could be helpful to introduce the proposed enhancements with a minor impact on the specifications.
On this matter, we have below a general description on how the existing solutions can be used to introduce the “DRX enhancements in CELL_FACH” without causing a major impact in the standard:

· On the power saving mechanism: The formula that in the standard is used to wake-up the UE to receive the HS-SCCH control information can be re-utilized within the context of “new power saving mechanism” for receiving the HS-SCCH order instead, and then we can simply add an offset to receive the HS-SCCH control information. This would avoid the need of creating yet another cycle for handling the sole reception of the HS-SCCH order. Re-using the legacy “HS-DSCH DRX cycle” opens the following alternatives for the design and operation of the so called “HS-SCCH DRX Lite” power saving mechanism.
· The HS-SCCH order can be scheduled any time within the duration of the “Rx_burst”, which offers enough flexibility for not having collisions.

· A proper configuration of the “DRX_cycle” length and the “Rx_burst” opens the possibility of performing the reception of both, the “HS-SCCH order” and the “HS-SCCH control information” within the duration of the “Rx_burst”, this alternative is considered for reducing the standard impact since in any case the legacy expects the reception of the HS-DSCH within this period.

· Moreover, in Rel-11 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” [6]. For the “new power saving mechanism”, this would mean that the HS-SCCH order could be received in any of the two adjacent subframes within the DRX cycle.
· On the extending the “HS-DSCH DRX cycle”: When “HS-DSCH DRX in CELL_FACH with second DRX cycle information” was added to the standard in Rel-11, is important to mention that already from the first “HS-DSCH DRX cycle” (i.e., HS-DSCH first DRX cycleFACH) a maximum of 64 frames was included, which is the value that has been proposed to be added to standard. Reason why in our view, in principle we should try to make use of the solutions that are already available in the standard. 
Observation 1: The proposals made on the “DRX enhancements area” may certainly bring benefits in terms of battery savings based on creating more opportunities for the UE to stay in a sleep period.
Observation 2: The analysis made in this contribution aims at keeping the impact on the specifications as low as possible, encouraging at the same time the use of the solutions that are already available in the standard.
Proposal 1: Take our observations on “DRX enhancements” into account, and discuss the technical details within the TSG RAN WG2 since most of it design (i.e., a part from the assessment on the potential gains and the design of the HS-SCCH orders) is connected to the RAN2 specifications.
3 Conclusions 

This contribution provides a further analysis on the proposals for enhancing the “DRX in CELL_FACH”, from which the following points can be highlighted:
· Power saving mechanism in CELL_FACH
· A new CELL_FACH power saving mechanism has been proposed, in which the UE is informed in advance via an HS-SCCH order that it has been scheduled to receive data, so it can get prepared to start decoding the HS-SCCH control information few subframes later (tentatively 4).
· The formula that in the standard is used to wake-up the UE to receive the HS-SCCH control information can be re-utilized within the context of “new power saving mechanism” to receive the HS-SCCH order instead, and then we can simply add an offset to receive the HS-SCCH control information. This would avoid the need of creating yet another cycle for handling the sole reception of the HS-SCCH order. 
· Re-using the legacy “HS-DSCH DRX cycle” opens the following alternatives for the so called “HS-SCCH DRX Lite” power saving mechanism.
· The HS-SCCH order can be scheduled any time within the duration of the “Rx_burst”, which offers enough flexibility for not having collisions.
· The “HS-SCCH order” and the “HS-SCCH control information” could be received within the duration of the “Rx_burst”, this alternative is considered for reducing the standard impact since in any case the legacy expects the reception of the HS-DSCH within this period.
· In Rel-11 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” [6]. For the “new power saving mechanism”, this would mean that the HS-SCCH order could be received in any of the two adjacent subframes within the DRX cycle.
· Extending the length of the “HS-DSCH DRX cycle”
· It has been proposed extending the duration of the “HS-DSCH DRX cycle” up to 640ms aiming at obtaining further battery savings.
· The proposal mentions that “an additional 35% average battery current savings with 640 ms as compared to the 320 ms mode” is expected.

· Until Rel-8, the maximum length of the “HS-DSCH DRX cycle” was 32 frames.
· Later on in Rel-11, a new section called “HS-DSCH DRX in CELL_FACH with second DRX cycle information” was added to the standard, which already from the first “HS-DSCH DRX cycle” includes a new maximum of 64 frames, which is the value that has been proposed to be added to standard.
Based on the analysis performed in this contribution, the following observations have been made:
Observation 1: The proposals made on the “DRX enhancements area” may certainly bring benefits in terms of battery savings based on creating more opportunities for the UE to stay in a sleep period.

Observation 2: The analysis made in this contribution aims at keeping the impact on the specifications as low as possible, encouraging at the same time the use of the solutions that are already available in the standard.
On the other hand, the following proposal has been stated:
Proposal 1: Take our observations on “DRX enhancements” into account, and discuss the technical details within the TSG RAN WG2 since most of it design (i.e., a part from the assessment on the potential gains and the design of the HS-SCCH orders) is connected to the RAN2 specifications.
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5 Annex A
Annex A extracted from [6], some of the configurable parameters that were discussed as part of the investigation performed in this paper. 
Until Rel-8, it was a maximum length of 32 frames for the “HS-DSCH DRX cycle” as shown in Table 1.

Table 1: HS-DSCH DRX in CELL_FACH information
These parameters configure the UE in CELL_FACH state to discontinuously receive HS-DSCH.

NOTE: Only for FDD.
	Information Element/Group name
	Need
	Multi 
	Type and reference
	Semantics

description
	Version

	HS-DSCH DRX cycleFACH
	MP
	
	Enumerated

(4, 8, 16, 32)
	Determines the

length of the DRX

Cycle during DRX

operation, in

frames
	REL-8


However, later on in Rel-11 a new section called “HS-DSCH DRX in CELL_FACH with second DRX cycle information” was added to the standard, which as shown in Table 2, already from the first “HS-DSCH DRX cycle” (i.e., HS-DSCH first DRX cycleFACH) includes a new maximum of 64 frames, which is the value that has been proposed to be added to standard.

Table 2: HS-DSCH DRX in CELL_FACH with second DRX cycle information
These parameters configure the UE in CELL_FACH state to discontinuously receive HS-DSCH.

NOTE: Only for FDD.
	Information Element/Group name
	Need
	Multi 
	Type and reference
	Semantics

description
	Version

	>>HS-DSCH first DRX cycleFACH
	MD
	
	Enumerated

(2, 4, 8, 16,

32, 64)
	Determines the

length of the DRX

Cycle during first

DRX operation, in

frames.

Default value is

the value included

in the IE "HSDSCH

DRX

cycleFACH" of the

System

Information Block

Type 5/5bis.
	REL-11

	HS-DSCH second DRX

cycleFACH
	MP
	
	Enumerated

(4, 8, 16, 32,

64, 128, 256,

512)
	Determines the

length of the DRX

Cycle during

second DRX

operation, in

frames.
	REL-11


	Information Element/Group name
	Need
	Multi 
	Type and reference
	Semantics

description
	Version

	>>HS-DSCH first Rx burstFACH
	MD
	
	Enumerated

(0.4, 0.8)
	Determines the

period within the first DRX Cycle

that the UE

continuously

receives HSDSCH,

in frames.

Default value is

the value included

in the IE "HSDSCH

Rx

burstFACH" of the

System

Information Block

Type 5/5bis.
	REL-11


From Table 2 it seems to be clear that the proposal of extending the “HS-DSCH DRX cycle” is already covered by the standard. 
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