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1 Introduction

In RAN2#76, the following conclusions have been drawn, and second DRX has been agreed to be introduced in CELL_FACH, however, the detailed mechanism has not been discussed yet. At the same time, it was not decided whether state transition without signalling should be introduced. 
Agreements:

Introduce 2nd DRX cycle in CELL_FACH. The solution will include at least the re-use DRX length values of the CELL PCH state and the intention is to keep the measurement requirement the same as for CELL PCH (up to RAN4).

RAN2 will keep working on other options.

The two above are not mutually exclusive.
This contribution introduces the basic second DRX mechanism, and especially the second RX burst length is discussed; moreover, state transition without signalling is further analyzed.
2 Discussion
2.1 2nd DRX cycle in CELL_FACH
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Figure1: Second DRX for CELL-FACH
The second DRX for CELL_FACH is similar as two DRX mechanisms in CELL_PCH/URA_PCH, and an example is shown in figure 1. In Figure 1, if common E-DCH resource is released, then UE shall (re)-start T321; if common E-DCH resource is allocated, UE shall stop T321, and start continuously receive HS-DSCH data. If the IE "DRX Interruption by HS-DSCH data" received from System Information Block Type 5 or System Information Block Type 5bis is TRUE, and H-RNTI is detected in HS-SCCH, then UE shall (re)-start T321. After T321 is expired, UE shall enter short DRX Cycle.
When UE enters short DRX cycle, at the same time, UE shall (re)-start T3xx; if common E-DCH resource is allocated, UE shall stop T3xx; if the IE "DRX Interruption by HS-DSCH data" received from System Information Block Type 5 or System Information Block Type 5bis is TRUE, and H-RNTI is detected in HS-SCCH, UE shall stop T3xx. Upon the expiry of timer T3xx, UE enters long DRX Cycle. 
In order to save UE power, it has been proposed in the last meeting that RX burst length is allowed to be set to 2ms in the second DRX. We think that 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. So that UE in CELL_FACH long DRX would have similar power efficiency than CELL_PCH. Furthermore, the following formula that RX burst occasion defined currently could be re-used:

(SFN ​H-RNTI + 65536) mod DRX_cycle < 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 occupy HS-SCCH scheduling resources.
Hence, a better solution would be that the shortest RX burst length of second DRX cycle is 10ms.

Proposal 1: The shortest RX burst length of second DRX cycle is 10ms.
2.2 Solution2: Re-using CELL-PCH
In order to save UE power and reduce state transition signalling, it was proposed to introduce inactivity timer to implement CELL-FACH to CELL-PCH seamless transition as described in figure 2.
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Figure2: CELL-FACH to CELL-PCH Seamless Transition
The figure 2 is similar to figure 1, but in figure2, after the inactivity timer is expired, UE enters CELL-PCH from CELL-FACH without RRC signalling. The solution further includes two schemes:

Alt1: Inactivity timer is updated in NodeB, and upon inactivity timer expiry, the NodeB informs the RNC of the expiry of this inactivity timer, so that the UE RRC state in RNC can be updated accordingly.
Alt2: Inactivity timer is updated in RNC, and upon inactivity timer expiry, RNC sends HS-DSCH data by HS-DSCH DATA FRAME TYPE 3 to NodeB.
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Figure3: An example for data loss in alt1 and alt2 seamless transition
As illustrated in Figure3, both alt1 and alt2 may lead to data loss. 
In Alt1, the UE firstly enters CELL-PCH while RNC enters CELL-PCH later. During the period that UE has been in CELL-PCH while RNC is still in CELL-FACH, if RNC sends HS-DSCH data by HS-DSCH DATA FRAME TYPE 2, then NodeB sends HS-SCCH without PICH, this leads to HS-DSCH data loss. Moreover, the solution needs new dedicated signalling or FP to inform the RNC of the expiry of this inactivity timer, so there are also impacts on RAN3 specification.
During the discussion in last meeting, for alt1[1] one concern was raised that HS-DSCH DATA TYPE2 is received by NodeB upon inactivity timer expiry, the data could not be transmitted to UE, so there is no data loss. The solution has larger impact on NodeB buffer if the data could not be transmitted for long; moreover, NodeB could not get PI and paging occasion unless HS-DSCH DATA TYPE3 is received again, and the data could be transmitted to UE combining with next HS-DSCH FRAME TYEP3. Also NodeB could not transmit data to UE directly without sending PI, unless the data are buffered until UE enters CELL_FACH again, and the data are transmitted after UE enters CELL_FACH. Hence, the data may be also lost by NodeB if HS-DSCH DATA TYPE3 is not received or UE does not enter CELL_FACH from CELL_PCH again, and if the data is buffered too long, RLC re-transmission may be initiated.
Based on the above analysis, re-using CELL_PCH may lead to data loss because of Iub delay and NodeB scheduling delay, hence, it is proposed that state transition without signalling is not introduced in CELL_FACH.
Based on our analysis above, we make the following proposal:
Proposal 2: State transition without signalling should be further discussed if it is to be introduced in CELL_FACH.
3 Conclusion

In this contribution we analyzed the issues that can be caused by both a too short RX burst in second DRX and a state transition without signalling, and in conclusion we propose RAN2 to agree on:
Proposal 1: The shortest RX burst length of second DRX cycle is 10ms.
Proposal 2: State transition without signalling should be further discussed if it is to be introduced in CELL_FACH.
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