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1 Introduction

In RAN2#77, the following conclusions have been drawn, and second DRX has been agreed to be introduced in CELL_FACH. 
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.

This contribution discusses in more detail a few of issues on CELL_FACH Second DRX.
2 Discussion
2.1 New Inactivity Timer start

In order to allow UE to transit to second DRX autonomously, new inactivity timer T3XX should be defined similarly to T321, and T3XX could be started when UE enters short DRX.

Proposal 1: It is proposed new inactivity timer T3XX should be introduced, and T3XX could be started when UE enters short DRX.
2.2 Burst/Cycle Length in Second DRX Cycle
10ms Rx burst of CELL_FACH UE is power efficient enough since the DRX cycle will be extended to 640ms and longer. Note that current RX burst for CELL_PCH is also 10ms, hence UE in CELL_FACH long DRX would have similar power efficiency than CELL_PCH. Moreover, based on radio frame RX burst would reserve 4 subframes more scheduling freedom for NW, and the following formula that RX burst occasion defined currently could be re-used:

(SFN ​H-RNTI + 65536) mod Second_DRX_cycle < Second_Rx_burst
The 2ms RX burst length may lead to some other issues as described below:

· In order to guarantee that all CELL_FACH users’ data could be scheduled in time, RNC need to allocate the pre-calculated H-RNTIs to make sure the RX burst of most UEs are not overlapped. Thus the formula listed before need to be updated in subframe, for example, (SubframeNum ​H-RNTI + 65536) mod DRX_cycle < Rx_burst, SubframeNum = Integer[0,4095*5-1].

· If RX burst occasion of CELL_FACH long DRX UEs are not overlapped, when System Information is changed, to guarantee that SYSTEM INFORMATION CHANGE INDICATION message can be received by all UEs in second DRX in CELL_FACH, the message needs to be repeated over all RX burst periods. In the extreme case, SYSTEM INFORMATION CHANGE INDICATION is repeated during the whole long DRX cycle, which will waste HS-SCCH scheduling resources.
Hence, it is proposed that second RX burst length is multiple of radio frame, for example, 10ms/20ms/40ms/60ms/80ms.

Proposal 2: it is proposed that second RX burst length is multiple of radio frame.
In order to achieve similar power gain as in CELL_PCH, the same DRX cycle length should be defined in CELL_FACH second DRX as for CELL_PCH, i.e. second DRX length is:80ms/160ms/320ms/640ms/1280ms/2560ms/5120ms.
Proposal 3: The same DRX cycle length should be defined in CELL_FACH second DRX as CELL_PCH, i.e. second DRX length is 80ms/160ms/320ms/640ms/1280ms/2560ms/5120ms.
2.3 UL Data Transmission interrupt Second DRX
If second DRX could not be interrupted by UL transmission, then corresponding DL RLC ACK may be delayed for long DRX cycle, user experience may be degraded. Hence, it is proposed that UE supporting CELL_FACH second DRX should support E-RACH.

Proposal 4: UL transmission could interrupt second DRX, and CELL_FACH Second DRX feature depend on E-RACH feature.
2.4 Dependency on Stand-alone HS-DPCCH feature
If there is no UL feedback on HS-DSCH data, it may occur that NodeB re-starts T321 if HS-DSCH data is transmitted, and UE does not re-start T321 in case HS-DSCH data is lost, then it may lead to UE has entered second DRX while NodeB considers UE is in continuous reception state, then more data is lost subsequently. Similar problem also exists in R8 CELL_FACH DRX, however, longer DRX cycle may cause more data loss, and for example, UE is in Second DRX off while NodeB considers UE is in continuous reception state, and then the data that NodeB transmits to the UE during long DRX off shall be lost. 
Moreover, blind retransmission requires longer DRX burst, i.e. if HARQ process num is configured to 6, then at least 12ms burst length need to be configured. Hence, it is proposed that CELL_FACH second DRX should depend on stand-alone HS-DPCCH feature.

Proposal 5: CELL_FACH second DRX should depend on stand-alone HS-DPCCH feature, so a UE supporting CELL_FACH second DRX shall also support stand-alone HS-DPCCH feature.
3 Conclusion

Proposal 1: It is proposed new inactivity timer T3XX should be introduced, and T3XX could be started when UE enters short DRX.
Proposal 2: it is proposed that second RX burst length is multiple of radio frame.

Proposal 3: The same DRX cycle length should be defined in CELL_FACH second DRX as CELL_PCH, i.e. second DRX length is 80ms/160ms/320ms/640ms/1280ms/2560ms/5120ms.
Proposal 4: UL transmission could interrupt second DRX, and CELL_FACH Second DRX feature depend on E-RACH feature.

Proposal 5: CELL_FACH second DRX should depend on stand-alone HS-DPCCH feature, so a UE supporting CELL_FACH second DRX shall also support stand-alone HS-DPCCH feature.
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