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1 Background
The UE battery life improvements in CELL_FACH state were discussed in RAN2#77 [1],[2],[3],[4],[5],[6],[7] and the following agreements were made:
Agreements:

We will introduce a second HS-DSCH DRX cycle in CELL_FACH supporting longer DRX cycle length compared to HS-DSCH DRX cycleFACH. 

The second HS-DSCH DRX cycle has the maximum value of 5120 ms. 

Other intermediate values (e.g. 640, 1280 and 2560 are FFS)

The UE autonomously switches DRX cycle using a inactivity timer (separate) to enter the second DRX. 

Further Enhanced UE DRX info is at least broadcasted in system information, in the same SIBs as the current DRX parameters.

In this discussion document the open issues on HS-DSCH DRX operation with second DRX cycle are discussed. 
· 2nd DRX cycle value range
· Shorter burst size value range

· Second inactivity timer value range

· Fast dormancy triggers

· Configuration and use of 2nd DRX cycle operations
Furthermore draft CRs for 25.304, 25.306, 25.308 and 25.331 are provided for information.
The measurement requirements for longer DRX in CELL_FACH were also discussed in RAN4 [8]. It was agreed that cell acquisition time needs to be bounded with longer DRX. RAN4 wait for the RAN2 agreements on DRX cycle lengths and Burst Size to further discuss the measurement requirements. 

2 Discussion
The open issues for DRX in CELL_FACH with second DRX scheme are discussed.
2.1 2nd DRX cycle value range

In RAN2#77 it was agreed to have a 2nd DRX cycle length up to 5.12 sec, and other intermediate values  (e.g. 640, 1280 and 2560 ms) FFS. The 1st (existing) DRX cycle length has a value range (40, 80, 160, 320) ms. 

Proposal 1: The 2nd DRX cycle has a possible value of range of (640, 1280, 2560, 5120) ms.
2.2 Shorter burst size value range

From a RAN2 perspective it is the Rx duty cycle that determines the power consumption when in DRX, i.e. when the UE shall monitor the HS-DSCH in the downlink. When the UE is using the 1st (Rel-8) DRX cycle (which is relatively short from power consumption perspective), it becomes more important to introduce a shorter Rx burst size, such that even when the 1st DRX cycle is used, the UE still has reasonable power consumption. In the table below, the proposed range of new and shorter Rx burst sizes, and possible combinations of Burst Size and DRX cycle Lengths is given:
	Rx duty cycle
	
	 
	Shorter
	Burst
	Size
	 
	 
	 
	Burst
	Size
	 

	
	
	2
	4
	6
	8
	10
	10
	20
	40
	80
	160

	 
	40
	5%
	10%
	15%
	20%
	25%
	-
	-
	-
	-
	-

	1st DRX cycle
	80
	3%
	5%
	8%
	10%
	13%
	-
	-
	-
	-
	-

	 
	160
	1%
	3%
	4%
	5%
	6%
	-
	-
	-
	-
	-

	 
	320
	1%
	1%
	2%
	3%
	3%
	-
	-
	-
	-
	-

	 
	640
	-
	-
	-
	-
	-
	2%
	3%
	6%
	13%
	25%

	2nd DRX cycle
	1280
	-
	-
	-
	-
	-
	1%
	2%
	3%
	6%
	13%

	 
	2560
	-
	-
	-
	-
	-
	0%
	1%
	2%
	3%
	6%

	 
	5120
	-
	-
	-
	-
	-
	0%
	0%
	1%
	2%
	3%


It is proposed to introduce a shorter Rx burst size (HS-DSCH short Rx burstFACH) that is used when the 1st (Rel-8) DRX cycle is used to ensure a good power consumption even when the (shorter) 1st DRX cycle is used.
Proposal 2: A (shorter) Burst Size (HS-DSCH short Rx burstFACH) is introduced, when the UE is using the (shorter) 1st Rel-8 DRX cycle (HS-DSCH DRX cycleFACH)
It is proposed to allow a possible (shorter) Rx burst size between 2 and 10 ms, such that the Rx duty cycle can be reduced when the 1st DRX cycle is used. Please note that the UE would not be required to perform measurements every time it wakes up.
Proposal 3: The (shorter) Burst Size (HS-DSCH short Rx burstFACH) range (2, 4, 6, 8, 10) ms.

2.3 Second inactivity timer value range

It should be possible to configure the DRX scheme in CELL_FACH according to the expected traffic profiles e.g. smart phones. Typical traffic profiles for these type of phones exhibit a "session" type of behavior where there is short (and variable) communications between client and server, with longer (and variable) time between sessions. Data exchange between client and server during a session is request-response type, and determined by the end-to-end round trip time (50 - 100 ms). 

Example DRX scheme:

· Short Inactivity time to enter Short DRX (e.g. 10 ms)

· In Short DRX (e.g. DRX cycle length 80 ms) the client communicates with server (i.e. is waiting for response). The Short DRX allows a certain "responsiveness" to server replies, i.e. low latency while in DRX.

· After a longer inactivity the UE enters Long DRX (e.g. inactivity of 100 ms), i.e. when session is over. This inactivity timer should typically be longer than the round trip time. 

In the figure below the 2-level DRX operation is depicted. The UE enters Short DRX operations quickly after data inactivity, while it enters more slowly Long DRX after data inactivity. Both UL and DL data transmissions trigger interruption of DRX operation. 
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Figure 1: Further enhanced UE DRX.

A new inactivity timer T32x is introduced to enable a quick transition into "short DRX", i.e. DRX of Rel-8 Enhanced UE DRX. Then inactivity timer T321 is used to trigger (a slower) transition in a "long DRX" using the new longer second DRX cycle. 
Proposal 4: Introduce a new and shorter Inactivity timer T32x for DRX in CELL_FACH to allow quicker transition into 1st DRX.
The inactivity timer T321 (Rel-8) used to trigger the use of the 2nd DRX cycle is (100, 200, 400, 800) ms. 
Proposal 5: The new Inactivity timer T32x for DRX in CELL_FACH has a value range (10, 20, 40, 80) ms.

To allow both uplink and downlink data to interrupt the DRX, the UE shall support common E-DCH, when supporting the 2nd DRX cycle in CELL_FACH. Furthermore it is proposed that the UE shall also support the Rel-8 DRX, when supporting the Rel-11 DRX in CELL_FACH:
Proposal 6: If the UE supports HS-DSCH DRX operation with second DRX cycle in CELL_FACH state then the UE shall also support HS-PDSCH in CELL_FACH, HS-DSCH DRX operation, and common E-DCH.
2.4 Fast dormancy triggers

When the UE is using the 2nd DRX scheme in CELL_FACH (i.e. both UE and NW support the 2nd DRX scheme, and dependent on traffic the UE is dynamically switching between continuous, and 1st DRX and 2nd DRX). When the configured 2nd DRX cycle length is shorter than the DRX cycle length used in Idle mode, than the UE may request fast dormancy.

Proposal 7: The UE in CELL_FACH state shall not send SCRI message including cause "UE Requested PS Data session end" when the UE is using a 2nd DRX cycle length equal or longer than the shorter CN domain specific DRX cycle length for the PS domain and CS domain

2.5 Configuration and use of 2nd DRX cycle operations

The parameters for DRX in CELL_FACH in Rel-8 are broadcasted in SIB5/5bis. It is proposed to add the parameters for the 2nd DRX cycle to SIB5/5bis. The 2-level DRX scheme is considered generic to fit all UEs that support this feature. No need is seen to introduce UE specific configurations, i.e. introduce configuration in dedicated signalling. UE specific configuration would poses requirements in the network to monitor the dynamically changing traffic patterns in the UE. 
Proposal 8: The parameters for the 2nd DRX cycle in CELL_FACH are broadcasted in SIB5/5bis (T32x, HS-DSCH second DRX cycleFACH, HS-DSCH short Rx burstFACH)

When UE and network support both the Rel-8 and Rel-11 DRX in CELL_FACH, the UE shall use the more advanced Rel-11 DRX.

Proposal 9: When the UE supports the 2nd DRX cycle in CELL_FACH, and the 2nd DRX cycle in CELL_FACH parameters are broadcasted in SIB5/5bis, the UE uses the 2nd DRX in CELL_FACH.
3 Summary

RAN2 is kindly requested to discuss the open issues on HS-DSCH DRX operation with second DRX cycle:
Proposal 1: The 2nd DRX cycle has a possible value of range of (640, 1280, 2560, 5120) ms.
Proposal 2: A (shorter) Burst Size (HS-DSCH short Rx burstFACH) is introduced, when the UE is using the (shorter) existing/1st Rel-8 DRX cycle (HS-DSCH DRX cycleFACH)
Proposal 3: The (shorter) Burst Size range (2, 4, 6, 8, 10) ms.

Proposal 4: Introduce a new and shorter Inactivity timer T32x for DRX in CELL_FACH to allow quicker transition into 1st DRX.

Proposal 5: The new Inactivity timer T32x for DRX in CELL_FACH has a value range (10, 20, 40, 80) ms.

Proposal 6: If the UE supports HS-DSCH DRX operation with second DRX cycle in CELL_FACH state then the UE shall also support HS-PDSCH in CELL_FACH, HS-DSCH DRX operation, and common E-DCH.
Proposal 7: The UE in CELL_FACH state shall not send SCRI message including cause "UE Requested PS Data session end" when the UE is using a 2nd DRX cycle length equal or longer than the shorter CN domain specific DRX cycle length for the PS domain and CS domain

Proposal 8: The parameters for the 2nd DRX cycle in CELL_FACH are broadcasted in SIB5/5bis (T32x, HS-DSCH second DRX cycleFACH, HS-DSCH short Rx burstFACH)

Proposal 9: When the UE supports the 2nd DRX cycle in CELL_FACH, and the 2nd DRX cycle in CELL_FACH parameters are broadcasted in SIB5/5bis, the UE uses the 2nd DRX in CELL_FACH.
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