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1 Background
During RAN2#77bis there was limited time to discuss the 2nd DRX cycle in CELL_FACH details. The discussion was focussed on the use and configuration of the Rel-8 and Rel-11 DRX in a UE supporting the Rel-11 and/or Rel-8 DRX feature. Furthermore the re-use of the Rel-8 DRX parameters when the UE operates in Rel-11 DRX mode was discussed. The following agreements were made in RAN2#77bis:
Agreements:

If the UE support DRX feature in Rel-8 and DRX feature in Rel-11, the network will decide which one to configure (if any). There will be no impact on Rel-8 DRX feature when we define Rel-11 DRX feature.
The network could broadcast parameters of both features. In that case: legacy UEs that support Rel-8 DRX feature shall use the Rel-8 DRX feature. UEs that support the Rel-11 DRX feature shall use Rel-11 DRX. 

Stage 3 details are FFS


The network should be allowed to configure the same parameters values for Rel-8 DRX and the first DRX cycle of Rel-11 DRX.


The functionality of the first DRX in REl-11 DRX will be exactly the same as Rel-8 DRX, only some parameter values (FFS) will be allowed to be added.


Stage 3 details are FFS

In this contribution the possible re-use of Rel-8 DRX parameters, when the UE is in Rel-11 DRX operations is discussed further. For reference the Rel-8 DRX parameters, which are broadcasted in SIB5/5bis, are listed below:

	Parameter
	Comment

	Inactivity timer T321
	Determines the time the UE waits until initiating DRX operation, in (100, 200, 400, 800) ms

	HS-DSCH DRX cycleFACH
	Determines the length of the DRX Cycle during DRX operation (40, 80, 160, 320) ms

	HS-DSCH Rx burstFACH:
	Determines the period within the DRX Cycle that the UE continuously receives HS-DSCH, in frames (10, 20, 40, 80, 160) ms


2 Discussion
For the sake of discussion the following terminology is used in this contribution:
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Figure 1: Rel-11 DRX operations with 2nd DRX cycle.
2.1 Re-use of Rel-8 DRX parameters
The maximum re-use of the Rel-8 DRX parameters in the Rel-11 DRX operations as described in the table below:

	Rel-8 parameter
	Rel-11 operations

	Inactivity timer T321
	1st and 2nd Inactivity Timer (i.e. Inactivity Timer into 1st and 2nd DRX)

	HS-DSCH DRX cycleFACH
	1st DRX Cycle Length (i.e. DRX cycle used in 1st DRX)

	HS-DSCH Rx burstFACH
	1st and 2nd Rx Burst Size (i.e. Rx Burst Size used in 1st and 2nd DRX)


When the Rel-8 DRX parameters are re-used, as described in the table above, than the UEs in Rel-11 DRX operations would behave similar to the UEs in Rel-8 DRX operations, except for the 2nd DRX. 

To enable Rel-11 DRX operations (at least) a 2nd DRX cycle needs to be broadcasted, in addition to the Rel-8 DRX parameters:
Proposal 1: The minimum additional DRX parameter, compared to the Rel-8 DRX parameters, to enable Rel-11 DRX operations, is a 2nd DRX cycle (MP).

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

2.2 Additional optional Rel-11 DRX parameters

To enable more optimal configuration of Rel-11 DRX operations, independent parameters values from the Rel-8 DRX operations, can be broadcasted. In the figure below it is depicted how a more optimal Rel-11 DRX configuration, could compare to the Rel-8 DRX configuration, could look like:
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Figure 2: Possible Rel-8 and Rel-11 DRX configuration when they can be configured independently.

The configuration for Rel-8 DRX, with a single DRX cycle, has to consider a careful trade-off between latency and power consumption, and might therefore have a conservative approach. However the two level Rel-11 DRX configuration could be more aggressive/extreme with inactivity time, DRX cycle and Rx burst. For example when the UE is in a communication session, e.g. checking email, the UE enters 1st DRX quickly with short response times, but enjoying DRX. When the communication session is over the UE transits into a longer DRX after a while, enjoying good battery consumption [1]. 
Proposal 3: The network may broadcast additional Rel-11 DRX parameter values, different from the Rel-8 DRX operation
Proposal 4: Introduction of an independent (optional) 2nd Inactivity Timer T32x that triggers use of the 2nd DRX cycle
Proposal 5: The 2nd Inactivity Timer T32y has a value range of (2, 5, 10, 20) seconds.

Proposal 6: Introduction of an independent (optional) 1st Rx Burst Size from the 2nd Rx Burst Size
Proposal 7: The 1st Rx Burst Size range (2, 4, 8, 10) ms.

This 1st Rx Burst Size is independent from both the Rel-8 DRX operations, as well as the Rx Burst Size used when the Rel-11 2nd DRX cycle is used. A shorter Rx Burst Size when the UE is in the 1st DRX enables further power saving, when the DRX cycle is relatively short. In RAN4 it is being discussed that the measurement requirements with 2nd DRX operations in CELL_FACH are de-coupled from the configured DRX cycle and Rx burst (although bounded) [2], [3], [4], [5]. The UE is not required to perform measurements every time it wakes up. With a smaller Rx burst size the UE can enjoy further power savings, even when the measurements take longer than the Rx burst size. 
Proposal 8: Introduction of an independent (optional) 1st DRX cycle length from the Rel-8 DRX operations
Proposal 9: The 1st DRX cycle has a parameter value range of (40, 80, 160, 320) ms.
As described below, the configured Rel-8 DRX cycle may be conservative. The 1st DRX cycle length can be configured independently from the Rel-8 DRX operations.
Proposal 10: Introduction of an independent (optional) 2nd Rx Burst Size from the 1st Rx Burst Size
Proposal 11: The 2nd Rx Burst Size range is (2, 6, 10, 20) ms
The 2nd Rx Burst can be configured independently from the 1st Rx Burst. A shorter Rx Burst Size in the 2nd DRX enables power saving comparable to PCH states and Idle mode. 
Proposal 12: Introduction of an independent (optional) 1st Inactivity Timer from the Rel-8 DRX operations
Proposal 13: The 1st Inactivity timer T32x has a value range of (10, 20, 40, 80) ms.
With a 2-level DRX scheme, compared to a single DRX scheme, the UE can be configured more aggressively into the 1st DRX, where latency is still reasonably low, but the UE already enjoys power savings compared to continuous reception.
2.3 Use of Rel-8 and Rel-11 DRX operations
The Rel-8 DRX operation is used, whenever both the UE and NW, i.e. cell, support the feature. Support by the network is indicated in SIB5/5bis (Rel-8 DRX parameters). Support by the UE is indicated in the UE capabilities (Support of HS-DSCH DRX operation). Similar requirements are proposed for the Rel-11 DRX operation. When the UE and NW support both Rel-8 and Rel-11 DRX, then Rel-11 DRX operation is used. 
Proposal 14: A new UE capability is introduced for support Rel-11 DRX operation
Proposal 15: Rel-11 DRX operation is used when both the UE and NW, i.e. cell, support this feature.
It is proposed to broadcast the Rel-11 DRX parameters in SIB5/5bis, similar to the Rel-8 DRX parameters. At minimum the 2nd DRX cycle shall be broadcasted (MP) to enable Rel-11 DRX operations. Additional Rel-11 DRX parameters may be broadcasted (OP) for more optimal configuration.
Proposal 16: The parameters for the Rel-11 DRX operations are signaled in SIB5/5bis.
2.4 Feature dependency
To enable both uplink and downlink data to interrupt the Rel-11 DRX operations, the UE shall support HS in CELL_FACH and common E-DCH. 
Proposal 17: 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.
When the UE is in Rel-11 DRX operations, and the 2nd DRX cycle is equal or longer than the DRX cycle in Idle mode, the UE shall not send a fast dormancy request. 

Proposal 18: 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 DRX in CELL_FACH and Stand-alone HS-DPCCH
When the UE is in DRX in CELL_FACH (either Rel-8 or Rel-11), the UE may not listen to the HS-DSCH outside the Rx bursts, as defined in section 8.5.49 in TS 25.331. Therefore, when in DRX in CELL_FACH, the UE may not receive the HS-SCCH orders outside the Rx bursts, to activate the stand-alone HS-DPCCH. Some similarities can be found when DL DRX with CPC is de-activated by means of HS-SCCH order. 
Proposal 19: When the UE is in DRX operation in CELL_FACH the UE may not receive the HS-SCCH orders outside the Rx bursts to (activate the stand-alone HS-DPCCH).
Proposal 20: The UE goes out of DRX (Rel-8 or Rel-11) when the UE receives the HS-SCCH order to activate the HS-DPCCH
3 Summary

RAN2 is kindly requested to discuss the open issues with the 2nd DRX in CELL_FACH:
Proposal 1: The minimum additional DRX parameter, compared to the Rel-8 DRX parameters, to enable Rel-11 DRX operations, is a 2nd DRX cycle (MP).

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

Proposal 3: The network may broadcast additional Rel-11 DRX parameter values, different from the Rel-8 DRX operation
Proposal 4: Introduction of an independent (optional) 2nd Inactivity Timer T32x that triggers use of the 2nd DRX cycle
Proposal 5: The 2nd Inactivity Timer T32y has a value range of (2, 5, 10, 20) seconds.

Proposal 6: Introduction of an independent (optional) 1st Rx Burst Size from the 2nd Rx Burst Size

Proposal 7: The 1st Rx Burst Size range (2, 4, 8, 10) ms.

Proposal 8: Introduction of an independent (optional) 1st DRX cycle length from the Rel-8 DRX operations

Proposal 9: The 1st DRX cycle has a parameter value range of (40, 80, 160, 320) ms.
Proposal 10: Introduction of an independent (optional) 2nd Rx Burst Size from the 1st Rx Burst Size

Proposal 11: The 2nd Rx Burst Size range is (2, 6, 10, 20) ms
Proposal 12: Introduction of an independent (optional) 1st Inactivity Timer from the Rel-8 DRX operations
Proposal 13: The 1st Inactivity timer T32x has a value range of (10, 20, 40, 80) ms.
Proposal 14: A new UE capability is introduced for support Rel-11 DRX operation
Proposal 15: Rel-11 DRX operation is used when both the UE and NW, i.e. cell, support this feature.
Proposal 16: The parameters for the Rel-11 DRX operations are signaled in SIB5/5bis.

Proposal 17: 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 18: 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 19: When the UE is in DRX operation in CELL_FACH the UE may not receive the HS-SCCH orders outside the Rx bursts to (activate the stand-alone HS-DPCCH).

Proposal 20: The UE goes out of DRX (Rel-8 or Rel-11) when the UE receives the HS-SCCH order to activate the HS-DPCCH
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