3GPP TSG-RAN WG2 Meeting #62

















R2-082289
Kansas City, US, 5 - 9 May, 2008
Agenda item:

  6.4.4
Enhanced UE DRX

Source:




Huawei 

Title:





Discussion on DRX pattern switch
Document for:

Discussion and Decision

1 Introduction
In previous RAN2 61bis meeting, detailed scheme for enhanced DRX is decided and some CRs to stage2 specifications were made.
In this paper, we would like to make some clarification on the DRX pattern switching issue.

2 Discussion 
2.1 Non-DRX –> DRX pattern switch
In RAN2 #61bis, it is agreed that:

The UE shall receive HS-DSCH for the RX burst length of the DRX cycle starting from the SFN value fulfilling the following equation:

SFN = H-RNTI mod DRX_cycle + n * DRX_cycle  (1)
In the agreed CR for TS 25.308 in Tdoc [], the switch from Non-DRX pattern to DRX pattern is described as:

The DRX operation in CELL_FACH state is initialized when the shared E-DCH resources have been released, as described in [3]. At this point, the UE is shall continuously receive HS-DSCH for the length of the inactivity time configured. Once the inactivity timer has expired, the UE shall receive HS-DSCH for the RX burst length of the DRX Cycle configured.  
It is only specified UE shall enter DRX-on duration at the SFN according to the DRX Cycle configured and perform reception for RX burst length. However, it is unclear what shall UE behave during the period of before the SFN of RX burst arrives. To clarity the scenario, we make the example below:
Assuming the DRX parameter is configured as DRX cycle = 60ms；RX burst length = 10ms; inactive timer = 10ms:
For example, when inactivity timer has expired, according to equation (1) above, the starting point of entering DRX-on duration is the frames which fulfil SFN = 3+6n:
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Our question is, what shall UE and NodeB behave in the red gap between inactivity timer expires and the first frame fulfilling the equation (that is, SFN =3)?
There are two possible understandings:
Option1: UE is in DRX-off duration during the gap, enters into DRX-on duration for Rx burst length in SFN =3, that is, no DL data should be scheduled by NodeB in this red gap. 
Option2: UE shall continuously receive HS-DSCH in the red gap, enters into DRX-on duration in SFN =3 and perform reception for Rx burst length;   
From above it is understood option 1 is the expected behaviour. It is believed the specification should be clarified in order to avoid different UE/network behaviour. . 
Another example is, if the inactivity timer expires exactly within a radio frame which fulfils the equation (1), when shall UE start to enter DRX-on to perform Rx burst? 

It is showed in below figure, the calculation result of the equation is SFN = 2+6n, and the inactivity timer expires just within SFN =2, that is whether UE should wait and enter into DRX-on until the SFN= 2+6=8.

In our understanding, UE shall enter into DRX-on duration and perform RX burst in SFN =2 immediately after inactivity timer expires, perform DRX-on for the rest of the configured Rx burst length.
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Proposal: It should be specified that once the inactivity timer expires, UE shall enter into DRX operation immediately to behave as configured DRX pattern i.e. receive the HS-DSCH for the Rx burst length of the DRX cycle configured.
2.2 DRX to Non-DRX pattern switching
In this section, we make some discussion on the trigger point from DRX to non-DRX pattern switching from the view of UE side and NodeB side.
In RAN2 #61bis, it was agreed that the UE shall move to continuous reception when it receives the AICH/E-AICH.
In our understanding, UE should be allowed to initiate RACH preamble at any time. However, in order to ensure UE is in DRX-on duration (i.e. keep its receiver on) for receiving the AICH/E-AICH, , there may be some limitation on the RACH initiating timing. Thus, we prefer that UE shall move to continuous reception (i.e. enter Non- DRX pattern) as long as it initiates the RACH preamble. 
Although it is proposed UE shall move to Non-DRX pattern as long as it initiates the RACH preamble, however, it is impossible for NodeB to switch to Non-DRX pattern for this UE at the same time. It is because NodeB has no idea of who the UE is until Contention Resolution procedure when NodeB detect the E-RNTI in MAC header. That is, for a specific Cell_FACH UE, NodeB could switch its DRX schedule to Non-DRX schedule only when Contention Resolution is detected by NodeB. 
Proposal: UE shall move to continuous reception when it initiates the RACH preamble. 
3 Conclusion 

In this paper, some clarification is made on the current description of when UE enter and quit DRX operation. We suggest RAN2 could agree on the two proposals and accepted the Text Proposal below.
Proposal1: It should be specified that once the inactivity timer expires, UE shall enter into DRX operation immediately to behave as configured DRX pattern i.e. receive the HS-DSCH for the Rx burst length of the DRX cycle configured.
Proposal2: UE shall move to continuous reception when it initiates the RACH preamble. 
4 Annex：Text Proposal

//Modified Section//
14.4
Discontinuous reception 

In CELL_FACH state, the UE performs continuous reception of the HS-SCCH (expect measurement occasion frames) if DRX operation in CELL_FACH is not configured. The discontinuous reception is enabled for the UE by the UTRAN by the following methods:

-
Moving the UE to CELL/URA_PCH state by means of dedicated RRC reconfiguration procedure. 
-
Configuring the UE with a DRX Cycle configuration for usage in CELL_FACH state by means of RRC dedicated reconfiguration procedure. Details of the DRX operation are described in subclause 14.4.x.
In the reconfiguration procedure to CELL_PCH or URA_PCH states, the UTRAN may indicate two DRX cycles and inactivity time. The UE shall use the first DRX cycle and start the inactivity timer after completing the state transition. If the inactivity timer expires in CELL/URA_PCH state the UE shall start using second DRX cycles.
14.4.x DRX operation in CELL_FACH state

In the reconfiguration procedure that configures the DRX operation in CELL_FACH, the UTRAN indicates an inactivity time, a DRX cycle length and a RX burst length. This information is stored by the UE for use when in CELL_FACH state. The DRX operation in CELL_FACH state is only possible when the UE has a dedicated H-RNTI configured.

The DRX operation in CELL_FACH state is initialized when the shared E-DCH resources have been released, as described in [3]. At this point, the UE is shall continuously receive HS-DSCH for the length of the inactivity time configured. Once the inactivity timer has expired, UE shall enter into DRX operation immediately to behave as configured DRX pattern, i.e. the UE shall receive HS-DSCH for the RX burst length of the DRX Cycle configured. The UE may choose not to receive HS-DSCH for the remaining period of the DRX Cycle. This operation is illustrated in Figure 1.

The UE shall interrupt DRX operation in CELL_FACH state and continuously receive HS-DSCH, if the UE is allocated a shared E-DCH resource. Details of the shared E-DCH resource allocation and release are described in [3].
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Figure 1 - Discontinuous HS-DSCH reception in CELL_FACH state
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