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1 Introduction
At the last RAN4#64bis meeting, timing requirements and time drift were discussed in [1] and [2]. Due to RAN4 discussion ([3]), the proposals in [1] were approved:
Proposal 1: RAN4 has to decide only on the Δ value since the Δ1 value is not required anymore.
Proposal 2: The value of the Δ should not be lower than 20 chips.

It is still for further discussion to decide the delta value in order to get good tolerance on timing drift, and the definition of delta is to be clarified.
In addition at RAN2#79 meeting, RAN2 concluded that there is no need to introduce any new reporting mechanism as the network can prevent this problem. As mentioned in [4], currently the UE behaviour upon the time drift is not specified, so if time drift exceeds the tolerable value, the UE may transit to the CELL_FACH state and initiate the CELL UPDATE procedure, or the UE may directly enter IDLE mode.

From our point of view, the unspecified UE behaviour may impact the user experience, so this paper is also to discuss the UE behaviour upon time drift and we also provide our proposals.
2 Discussion
2.1 delta value
During RAN1#69 meeting, RAN WG1 made some agreements on multiflow timing. There is a use case that if the timing difference between the multiflow cells is exactly 1.5slots, the HARQ feedback information may or may not be compromised related to the downlink data transmission, so it is not robust for multiflow operation in this case.
To avoid the ping-pong effects due to constantly reassignment of time-reference cell, it is suggested to introduce a delta as a buffer in addition to the range of [0, 3840] chips ([5]). According to [6], RAN2 agreed that the network can prevent this problem of time drift so that there is no need to introduce UE reporting mechanism of drift time, and from the network point of view, the delta value is seen to be used to minimize the impact of time drift between time reference cell and non-time reference cell, because the network could consider this delta value as a margin in order to overcome the drift time from Node B local clock.

Proposal 1: It is proposed to introduce the following definition of delta) for Multiflow operation:
delta) for Multiflow operation: a buffer to overcome the drift time between the time reference cell and the non-time reference cell.
In the last RAN4#64bis meeting, there are several options on the delta value:

Option (1):20 chips (proposed in [2]);
Option (2): chips (proposed in [7], by considering the DL DPCH combining window); 

Option (3):A value between 20 chips and 148 chips, e.g. 100chips;
From network point of view, if the option (2) is agreed, it will provide more tolerance to overcome drift time and thus making multiflow operation more robust. It is also noted that such value can also provide flexibility to the UE, because if a Multiflow UE is configured with Multiflow operation in a network whose timing may vary a lot, the UE could still perform downlink data reception and uplink feedback information quite well so that user experience is guaranteed. So it is kindly suggested for RAN4 that:

Proposal 2: Set the delta value to 148 chips.
2.2 Discussion on UE behaviour upon time drift
Regarding time drift issue for multiflow, RAN2 agreed that there is no need to introduce any new reporting mechanism as the network can prevent this problem. In the previous RAN2 discussion, [4] noted that UE behavior is not specified if the time exceeds the tolerable value. One may argue that we do not need to specify UE behavior for time drift because we already have the RAN2 conclusion, but the unspecified UE behavior may affect user experience in some scenarios.
For example, if the time drifts in the Node B and it is detected by the network, the RNC will initiate a reconfiguration procedure in order to change the time reference cell or reconfigure the Multiflow operation into single cell HSDPA operation. During reconfiguration procedure, the time may exceed the tolerable value defined in RAN1 spec, if in this case the UE moves into CELL_FACH state and initiate CELL UPDATE procedure or directly moves into IDLE state, call drop may happen and user experience is impacted significantly.
From UE point of view, it only affects the HARQ feedback of non-time reference cell when time drift exceeds the tolerable value and at least the serving cell still works well, and regarding HARQ ACK/NACK information of the non-time reference cell, it may either report nothing or delay them to the next TTI period for HS-DPCCH. Besides, anyway the RNC is able to detect the abnormal downlink data transmission on the non-time reference cell, and later the issue can be solved by the network implementation.

So we propose to clarify the UE behaviour as below:
Proposal 3: It is proposed that a UE shall stay in CELL_DCH state if time drift exceeds the tolerable value, i.e. the tolerable value (τDIFF) is defined in RAN1 spec as: –Δ <= τDIFF <= 3840+Δ chips.
3 Conclusion

This contribution has discussed the issue on the value of delta Δ and the UE behavior when time drift exceeds the maximum tolerable value. Based on the discussion in the previous section, it is kindly suggested for RAN4 that:
Proposal 1: It is proposed to introduce the following definition of delta) for Multiflow operation:
delta) for Multiflow operation: a buffer to overcome the drift time between the time reference cell and the non-time reference cell.
Proposal 2: Set the delta value to 148 chips.

Proposal 3: It is proposed that a UE shall stay in CELL_DCH state if time drift exceeds the tolerable value, i.e. the tolerable value (τDIFF) is defined in RAN1 spec as: –Δ <= τDIFF <= 3840+Δ chips.
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