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1 Introduction
In RAN#70 meeting, a new work item "DTX/DRX enhancements in CELL_FACH" was approved [1], and one of the objectives is:
· 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
In this contribution, we provide RAN2 related analysis for DRX enhancement in CELL_FACH.
2 Discussion

2.1 Background
The legacy DRX mechanism in CELL_FACH is shown in Figure 1. If DRX is configured, the UE shall receive the HS-DSCH for the Rx burst length during a DRX cycle, and the reception occasion is calculated by the formula defined in TS 25.331. If there is data transmission activity, the UE shall interrupt DRX and continuously receive HS-DSCH.
When there is no data transmission, an inactivity timer is triggered and later the DRX is initiated when the inactivity timer expires.
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Figure 1: An example of the legacy DRX mechanism

Currently, there are Rel-8 DRX and Rel-11 DRX. For Rel-11 DRX, there are two types and 2-level supports a switch between a short DRX and long DRX.

Table 1: Rel-8 and Rel-11 DRX
	
	Release
	Rx burst (frame)
	DRX cycle (frame)

	Type 1
	REL-8
	1, 2, 4, 8, 16
	4, 8, 16, 32

	Type 2


	1-level
	REL-11 long DRX
	1, 2
	4, 8, 16, 32, 64, 128, 256, 512

	
	2-level
	REL-11 short DRX
	0.4, 0.8
	2, 4, 8, 16, 32, 64

	
	
	REL-11 long DRX
	1, 2
	4, 8, 16, 32, 64, 128, 256, 512


2.2 DRX enhancement
In [2], a DRX enhancement solution is discussed (HS-SCCH DRX for short) and figure 2 shows how it works.
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Figure 2: a DRX enhancement solution
In this solution, the UE is required to receive HS-SCCH order evey HS-SCCH DRX cycle and it continues to sleep when it doesn’t receive any HS-SCCH order. If a HS-SCCH order is received, the UE wakes up and starts decoding HS-SCCH control information and HS-PDSCH with an offset 8ms after the end of the HS-SCCH order. The HS-SCCH DRX is initiated when an inactivity timer expires and it is similar as the legacy DRX in CELL_FACH.
The HS-SCCH order occasion can be similar as the legacy DRX in CELL_FACH, for example as below:

((SFN * 5 + Subframe_Number) - H-RNTI + 65536) mod DRX_cycle < HS-SCCH Rx_burst
Note: the UE shall receive HS-SCCH order during the subframe(s) with the Subframe_Number and SFN value.
Regarding how to design DRX related parameters, there are two options:

Option 1: new parameters
The required parameters are shown in table 2 and the values can be further discussed.
Table 2: new parameters for Rel-14 HS-SCCH DRX
	
	Release
	Rx burst (frame)
	DRX cycle (frame)
	Inactivity timer (ms)

	Type 3
	REL-14 HS-SCCH DRX
	0.4, 0.8 (FFS)
	2, 4, 8, 16, 32, 64 (FFS)
	20, 40, 60, 80 (FFS)


Option 2: use legacy parameters
The RNC could broadcast the HS-SCCH DRX capability and Rel-11 1-level DRX parameters are used for a UE supporting Rel-14 HS-SCCH DRX. In this case, the UE calculate HS-SCCH order occasion due to Rel-11 DRX mechanism. It may need further discussions on vlaues, e.g. whether new values will be introduced or not.

This option has less RAN2 impacts compared with option 1, but it has to be linked with Rel-11 DRX.
According to the above analysis, the possible specificaiton impacts are list as follows:
· Stage-2 descriptions on HS-SCCH DRX in CELL_FACH
· May need to define HS-SCCH DRX related parameters and specify corresponding UE behaviours for HS-SCCH DRX in CELL_FACH

· New UE capability indication of HS-SCCH DRX in CELL_FACH
Proposal 1: It is proposed RAN2 to discuss the possible impacts for HS-SCCH DRX in CELL_FACH.

3 Conclusion
Based on the discussion in section 2, it is proposed:

Proposal 1: It is proposed RAN2 to discuss the possible impacts for HS-SCCH eDRX in CELL_FACH.
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5 Annex 

10.3.6.36g
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

	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


10.3.6.139
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 with second DRX cycle.

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

	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

	CHOICE DRX level
	MP
	
	
	This IE indicates whether both the 1st and the 2nd DRX cycle are used (2-level DRX) or only the 2nd DRX cycle is used (1-level DRX)
	REL-11

	>1-level DRX
	
	
	
	
	REL-11

	>>HS-DSCH second Rx burstFACH
	MD
	
	Enumerated (1, 2)
	Determines the period within the second DRX Cycle that the UE continuously receives HS-DSCH, in frames.
Default value is the value included in the IE "HS-DSCH Rx burstFACH" of the System Information Block Type 5/5bis.
	REL-11

	>>T329
	MD
	
	Enumerated (0.5, 1, 2, 4)
	Determines the time the UE waits until initiating second DRX operation, in seconds.
The default value is T321 (ms) contained in the IE "HS-DSCH DRX in CELL_FACH information" of the System Information Block Type 5/5bis.
	REL-11

	>2-level DRX
	
	
	
	
	REL-11

	>>T328
	MD
	
	Enumerated (20, 40, 60, 80)
	Determines the time the UE waits until initiating first DRX operation, in ms.

The default value is T321 (ms) contained in the IE "HS-DSCH DRX in CELL_FACH information" of the System Information Block Type 5/5bis.
	REL-11

	>>HS-DSCH first Rx burstFACH
	MD
	
	Enumerated (0.4, 0.8)
	Determines the period within the first DRX Cycle that the UE continuously receives HS-DSCH, in frames.

Default value is the value included in the IE "HS-DSCH Rx burstFACH" of the System Information Block Type 5/5bis.
	REL-11

	>>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 "HS-DSCH DRX cycleFACH" of the System Information Block Type 5/5bis.
	REL-11

	>>HS-DSCH second Rx burstFACH
	MD
	
	Enumerated (1, 2)
	Determines the period within the second DRX Cycle that the UE continuously receives HS-DSCH, in frames.

Default value is the value included in the IE "HS-DSCH Rx burstFACH" of the System Information Block Type 5/5bis.
	REL-11

	>>T329
	MD
	
	Enumerated (0.5, 1, 2, 4)
	Determines the time the UE waits until initiating second DRX operation, in seconds.

The default value is T321 (ms) contained in the IE "HS-DSCH DRX in CELL_FACH information" of the System Information Block Type 5/5bis.
	REL-11
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