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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].
The WI was initiated with the proposal of introducing a new power saving mechanism in the DRX enhancements area, along with the proposal of extending the HS-DSCH DRX cycle in CELL_FACH up to 640ms.
This contribution aims at obtaining a better understanding on the reception time of the HS-SCCH order with respect to the “HS-DSCH DRX cycle” when the new proposal for enhancing the DRX mechanism enters into operation, as well as to clarify some findings related to the proposal of extending the length of the “HS-DSCH DRX cycle”.
2 The CELL_FACH power saving mechanism and the HS-DSCH DRX cycle
In RAN1 #84 a new CELL_FACH power saving mechanism was proposed, in which the UE is informed via an HS-SCCH order that it has been scheduled to receive data in the downlink direction, and because of that, it has to get prepared to start decoding the HS-SCCH control information few subframes (tentatively 4) after the end of the subframe containing the HS order. 
On this matter, a contribution submitted to RAN1 #84 states that “the UE is required to receive only one HS-SCCH every eDRx cycle length” and that “In case the UE doesn’t receive any message in this sub-frame, it is allowed to continue to sleep state till next eDRx wakeup time” [2]. This text was accompanied by a figure depicted in [2], which is represented by a) in the Figure 1 below. However, it seems that the “HS-DSCH DRX Cycle” was misplaced in a), and for that reason b) at the bottom of the same figure shows the “HS-DSCH DRX Cycle” in a different location.
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 Figure 1: Rel-14 DRX power saving mechanism in CELL_FACH: a) DRX cycle as depicted in [2], and b) HS-SCCH order falling within the DRX cycle conveying the HS-SCCH control information.

The diagram in the upper part of Figure 1 leads to infer that for the possible reception of an HS-SCCH order, the UE wakes up in the “HS-DSCH DRX cycle” corresponding to the time “t-1”, while in the legacy, the UE wakes up, reads and decodes (i.e., if needed) the HS-SCCH subframes within the same “HS-DSCH DRX cycle” at the time “t”. On this matter, it is understood that the whole point of the new proposed mechanism is to inform the UE in advance about the incoming reception of data, but this can also be done within the same “HS-DSCH DRX cycle” as depicted in b), which avoids the interdependence of two adjacent “HS-DSCH DRX cycles”. Therefore, in relation with new power saving mechanism that has been proposed to introduce to CELL_FACH, it needs to be clarified if the HS-SCCH order will fall within the “HS-DSCH DRX cycle” that contains the HS-SSCH control information, or not. 
Observation 1: For new power saving mechanism in CELL_FACH, it needs to be clarified if the HS-SCCH order will fall within the “HS-DSCH DRX cycle” that contains the HS-SSCH control information or not.
3 On extending the HS-DSCH DRX cycle
A second proposal for enhancing the “Discontinuous Reception” in CELL_FACH was also discussed in RAN1 #84, which had to do with extending the duration of the “HS-DSCH DRX cycle” up to 640ms aiming at obtaining further battery savings.

In terms of the potential gains, the discussion paper that describes this proposal mentions that is expected “an additional 35% average battery current savings with 640 ms as compared to the 320 ms mode” [2].

As a follow up on this proposal we have performed a further investigation on the “HS-DSCH DRX cycle” [6], which made us be aware that 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


From Table 2 it seems to be clear that the proposal of extending the “HS-DSCH DRX cycle” is already covered by the standard. Therefore we have formulated the following proposal:
Proposal 1: For achieving further battery savings in CELL_FACH, it is proposed to make use of the tools available for the “HS-DSCH DRX cycle”, which already covers the proposal of extending the “HS-DSCH DRX cycle” up to 64 frames.
4 Conclusions 

This contribution provides an 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
· When a UE is informed via an HS-SCCH order that it has been scheduled to receive data in the downlink direction, it seems from the current description that the UE wakes up in the “HS-DSCH DRX cycle” corresponding to the time “t-1”.
· In the legacy mechanism, the UE wakes up, reads and decodes (i.e., if needed) the HS-SCCH subframes within the same “HS-DSCH DRX cycle” at the time “t”.

· It is understood that the whole point of the new proposed mechanism is to inform the UE in advance about the incoming reception of data, but this can also be done within the same “HS-DSCH DRX cycle”.

· It needs to be clarified if the HS-SCCH order will fall within the “HS-DSCH DRX cycle” that contains the HS-SSCH control information, or not.
· 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 investigations performed in this contribution, the following observation has been made:

Observation 1: For new power saving mechanism in CELL_FACH, it needs to be clarified if the HS-SCCH order will fall within the “HS-DSCH DRX cycle” that contains the HS-SSCH control information or not.
On the other hand, the following proposal has been made:
Proposal 1: For achieving further battery savings in CELL_FACH, it is proposed to make use of the tools available for the “HS-DSCH DRX cycle”, which already covers the proposal of extending the “HS-DSCH DRX cycle” up to 64 frames.
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