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1.  Introduction
At RAN#38, "Enhanced CELL_FACH state in 1.28Mcps TDD" was approved as a new work item (WI) in RP- 071038 [1]. Several proposals for enhanced DL in CELL_FACH state are proposed in [2] at RAN2#61. At RAN2#61bis in Shenzhen, [3][4] propose to introduce the HS-SICH feedback channel in enhanced CELL_FACH for UE with dedicated H-RNTI. However, due to lack of synchronization maintenance mechanism in CELL_FACH state, UE could be out of synchronization after a period of transmission pause. Two potential solutions for the synchronization establishment when the downlink HS-DSCH transmission recommence after a period time of pause were provided in [3][4]. In this contribution, we will analyze the two solutions and suggest a way forward for the synchronization resumption. 
2.  Analysis

In following, the solution in [3] is called Node B based solution and the solution in [4] is UE based solution.

The basic idea of Node B based solution is: when the DL transmission is recommenced, Node B will inform the UE to establish the UL synchronization if it decides that UE is out of synchronization. After the synchronization is established, Node B will restart the HS-DSCH transmission.

In UE based solution, Node B just schedules the UE when the DL data comes and it’s up to UE to decide if it is in synchronization. When UE receives the HS-SCCH and it is out of synchronization, UE will trigger random access process to get UL synchronized. 
The basic difference between these two solutions is whether it is Node B or UE to judge UE’s UL synchronization status and initiate the synchronization establishment procedure.

We will analyze the differences between the two solutions in terms of accuracy, delay and process reliability.

Accuracy 
In both solutions, the timer mechanism is used for either Node B or UE to decide whether the UE is in UL synchronization or not. 
Now we have the working assumption that Node B has the H-RNTI and E-RNTI context information of the UE, therefore both the two solutions provide the same accuracy for UE’s UL synchronization decision.

Delay 
As argue in RAN2#61bis, Node B based solution will introduce a delay in the reception of the data. However, since downlink activities are typically triggered by uplink activities, so it can be foreseen that the uplink synchronization setup triggered by the downlink transmission is not a usual case. 
In cases that UE complete the uplink synchronization in the timing relation between HS-SCCH and HS-SICH, about 15ms, UE based solution has a delay gain over Node B based solution. In other cases, UE can’t complete the uplink synchronization process before the HS-SICH shall be transmitted and this will result in retransmission. In the latter case, UE based solution brings similar delay as Node B based solution but provides less efficient resource usage from the perspective of cell. 
Process Reliability
In UE based solution, Node B shall detect the HS-SICH on the feedback instance based on the timing relationship. As analyzed before, it is probable that the UE can’t accomplish the UL synchronization before the feedback time instance comes. The DTX of the HS-SICH may be mis-detected as NACK and the Node B will perform retransmission when it detect the NACK, which will result in serious resource waste in case of continuous scheduling. 
Conclusion
Both the two solutions can solve the problem. However, considering that it is more reasonable that the synchronization status is under control of network side and Node B based solution is more reliable, it is suggested that Node B based solution is adopted as a way forward for the UL synchronization issue.

Proposal 1: It is proposed that before the DL transmission is (re)commenced following a transmission pause, it is up to Node B to judge UE’s UL synchronization status and order UE to initiate UL synchronization establishment procedure in case the UE is out of UL synchronization. 
3．Further analysis of Node B based solution
The detailed steps of Node B based solution are that:

Node B maintains a timer T_SYNC to judge the status of UL synchronization of the UE. The value of the timer is the allowable maximum interval of uplink transmission to keep the UL synchronization for a UE and it can be fixed or configured by higher layer. 

When the HS-DSCH data comes to Node B after an extended transmission gap which is larger than the T_SYNC value, the Node B will inform the UE to establish the UL synchronization. In response to synchronization establishment command, the UE starts the UL synchronization procedure. 

After receiving the timing info on FPACH, the UE sends synchronization completion info to Node B. The Node B then resumes the DL transmission.

The whole procedure is depicted in figure 1.
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Figure 1 UL synchronization resumption procedure

Synchronization establishment command is sent as physical signalling and a straightforward way is via HS-SCCH. However, when HS-SCCH is used to command UE to initial synchronization establishment procedure, the associated HS-SICH can not be used by other UE. This may cause control channel waste. Another option is to use E-AGCH to carry the synchronization establishment command.

The synchronization completion can be signalled to Node B via E-RUCCH. In UL synchronization procedure, UE shall choose the SYNC_UL that is dedicated for E-RUCCH random access. As now we have the working assumption that Node B has the E-RNTI and H-RNTI context of a UE, any E-RUCCH from the UE can be seen as the synchronization completion information. When UE has uplink data to send, UE fills the E-RUCCH as normal; when UE has no uplink data to send, the TEBS shall be set to zero and the E-RUCCH transmission is merely used as the synchronization information.

One can wonder in case the amount of data to be transmitted is small, whether it is deserved to establish uplink synchronization first in order to send feedback. A possible way is to let Node B decide whether to establish synchronization first or to transmit data directly for several times without feedback. However, the requirement of such a dynamic selection scheme and detailed process needs to be discussed further.
4.  Conclusion

In this document, we analyze the differences between Node B based solution and UE based solution for the synchronization establishment when the downlink transmission recommences after a period of transmission pause. We suggest discussing and agreeing the following proposal: 
Proposal 1: It is proposed that before the DL transmission is (re)commenced following a transmission pause, it is up to Node B to judge UE’s UL synchronization status and order UE to initiate UL synchronization establishment procedure in case the UE is out of UL synchronization.

The following point need to be studied further:
Detailed synchronization detection method in Node B;

Which channel is used to carry synchronization establishment command, HS-SCCH or E-AGCH?
Do we need a dynamic feedback/non-feedback selection mechanism in CELL_FACH state?
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