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Discussion and Decision
1.  Introduction
In RAN2#62bis, Node B based uplink synchronization establishment solution is adopted [1]: 

Before the DL transmission is (re)commenced following a transmission pause, it is up to the 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.
Some details are left open, including: 
- 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?
In this document, we will give some consideration on these open issues.
2.  Discussion
Synchronization detection method
The UL synchronization shift is related to the UE moving and the crystal oscillator itself. Both the factors are further linked with time. Therefore a straightforward way to judge UE’s UL synchronization state for Node B is based on a timer, the value of which is the allowed maximum interval of SS for a UE.  
The procedure can be: Node B maintains a timer T_SYNC to judge the status of UL synchronization of the UE. The value of the timer 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, and the Node B then resumes the DL transmission.

Now we have the working assumption that Node B has the H-RNTI and E-RNTI context information of the UE. When Node B judges the UE’s UL synchronization state, it should take both the uplink and downlink transmission activity into account. If no E-RUCCH transmission, no uplink scheduling, and no HS-DSCH scheduling occur in the last period of time, and the length of time is larger than T_SYNC, Node B thinks the UE is out of synchronization.
Proposal 1: Timer based synchronization decision is used for Node B.

Synchronization establishment related command
Synchronization establishment command is sent as physical signalling and a straightforward way is via HS-SCCH. However, when HS-SCCH is used to command the UE to initiate 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. But taking the DRX of E-AGCH into account [2], HS-SCCH is more preferable. 
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.

Proposal 2: The synchronization establishment is sent on HS-SCCH.
Proposal 3: The synchronization completion information is sent on E-RUCCH.

Dynamic feedback/non-feedback selection mechanism
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. Blind retransmission saves the UL synchronization procedure, but some other factor can’t be ignored:
- 
Downlink transmission is typically triggered by uplink transmission, thus we can foresee the scenario that Node B initiates the UL synchronization establishment is not often.
- 
Node B can’t foresee the data volume, as the DL data source in RAN is in RNC; also only one packet in one DL burst for a UE is a rare case.
- 
Blind retransmission brings the risk of resource efficiency. Several times transmission without UL feedback for one packet can be performed in two ways: The resource for the transmission and retransmission are granted on a HS-SCCH; the resource for the transmission and retransmission are granted on continuous HS-SCCHs. For the first one, once the HS-SCCH is missing, the resultant resource waste is large; for the second one, the resource and signalling overhead brought by blind re-transmission may be more considerable than the synchronization establishment. 
On the other hand, Node B can get some link adaptation information from the synchronization completion message, such as pathloss information in the SNPL field. This will help the first scheduling when the DL transmission resumes and thus improves the total delay. 
Proposal 4: We don’t need dynamic feedback/non-feedback selection mechanism; when Node B decides UE is out of UL synchronization, the UL synchronization should be initiated.
3.  Conclusion

We suggest discussing and agreeing the following proposal: 
Proposal 1: Timer based synchronization decision is used for Node B.

Proposal 2: The synchronization establishment is sent on HS-SCCH.

Proposal 3: The synchronization completion information is sent on E-RUCCH.

Proposal 4: We don’t need dynamic feedback/non-feedback selection mechanism; when Node B decides UE is out of UL synchronization, the UL synchronization should be initiated.
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