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Discussion and Decision
1. Background
Dual-cell HSUPA was introduced in Rel-9. CPC activation and deactivation shall affect all frequencies configured to the UE [1]. If DTX has been activated on the primary uplink frequency before secondary uplink frequency is activated, DTX may have negative impact on the secondary uplink frequency synchronisation after secondary uplink frequency is activated. This contribution addresses this issue, and provides potential solutions to solve the problem.
2. Discussion
2.1 Potential Issues
For DC-HSUPA operation, CPC activation and deactivation status are agreed to be common for all frequencies configured to the UE. Synchronisation procedure A and post-verification period are executed for the case of secondary uplink frequency activation. If DTX has been activated, discontinuous uplink DPCCH transmission shall be applied immediately after secondary uplink frequency is activated. Accordingly, downlink F-DPCH would also be transmitted discontinuously. The layer 1 in the UE shall check synchronisation status of the F-DPCH for each radio frame in which the F-DPCH transmission is known to be present in at least one slot, and for the other radio frames, the layer 1 will not indicate any synchronisation status to the higher layers [1].
As described in [1], the criteria for reporting synchronisation status are defined in two different phases. During the first phase only in-sync shall be reported if the quality of the TPC fields of the F-DPCH frame over the previous 40 ms period is estimated to be better than a threshold Qin. When the UE estimates F-DPCH quality over the first 40 ms period of the first phase of the downlink synchronisation status evaluation to be worse than a threshold Qin, the UE shall stop transmitting on the associated uplink frequency and consider post-verification failed.
During the initial synchronisation procedure, inner loop power control has not been stable. If F-DPCH is transmitted discontinuously, UE will not receive enough F-DPCH for quality estimation. For the radio frames in which no F-DPCH is transmitted at all, no synchronisation status will be indicated by layer 1. Synchronisation status cannot be reported timely. For the radio frames in which the F-DPCH is not transmitted in all slots, synchronisation status is estimated based on the only part of the F-DPCH radio frame due to DTX. Therefore, synchronisation status cannot be estimated and reported reliably. The situation is more serious when DTX cycle is configured long. 
For example, UE_DTX_cycle 1 is set to 20 subframes, and UE_DPCCH_burst_1 is set to 1 subframe. Thus, during the first phase of synchronisation procedure, only 1 subframe F-DPCH of every 40ms can be received and estimated for synchronisation status reporting. Synchronisation status will not be indicated for the radio frame without F-DPCH transmission. Meanwhile the quality of transmitted F-DPCH also becomes worse due to DTX. The reporting of in-sync probably will be reduced. The availability of in-sync state will be delayed. Furthermore, during the first 40 ms period of the first phase, only 1 subframe of F-DPCH can be received and estimated for synchronisation status reporting. Post-verification will be more likely to fail. 
For the primary frequency, whenever higher layers have set DTX_DRX_STATUS to TRUE, UE_DTX_DRX_Enabled is FALSE until Enabling_Delay radio frames have passed. During Enabling_Delay radio frames, continuous transmission is guaranteed to ensure the initial synchronisation status check. Enabling_Delay was originally introduced in Rel-7 for the purpose of initial synchronisation guarantee. The exact criterion for uplink synchronisation reporting is not subject to specification, but it is obvious that uplink synchronisation reporting will also benefit from Enabling_Delay configuration. However, there is no similar guarantee for the case of secondary uplink frequency activation. 
2.2 Possible Solutions
Enabling_Delay solution is also helpful to initial synchronisation when secondary uplink frequency is activated, if DTX_DRX_STATUS is TRUE. Currently, CPC activation and deactivation status are common for all frequencies configured to the UE. Therefore, CPC related variables are common for all activated frequencies, including UE_DTX_DRX_Enabled, UL_DTX_Active and DL_DRX_Active. Three possible solutions can be considered, as followed:
· Solution 1: Whenever secondary uplink frequency is activated, DTX operation on secondary uplink frequency shall not be applied and determined by the setting of UL_DTX_Active until Enabling_Delay radio frames have passed. Then DTX operation on secondary uplink frequency is determined by the setting of UL_DTX_Active. 
· Solution 2: DTX operation on all activated uplink frequency shall always be determined by the setting of UL_DTX_Active. Whenever secondary uplink frequency is activated, UL_DTX_Active shall be FALSE until Enabling_Delay radio frames have passed. Then UL_DTX_Active and DL_DRX_Active shall resume to the same value as before secondary uplink frequency activation. 
· Solution 3: If DTX has been activated and Node B intends to send HS-SCCH order to activate secondary uplink frequency, Node B will first deactivate the DTX through HS-SCCH order. After secondary uplink frequency is activated, Node B will not activate DTX again before Enabling_Delay radio frames have passed. 
For solution 1, the CPC status of primary frequency is not impacted by secondary uplink frequency activation. For solution 2, whenever secondary uplink frequency is activated, the CPC status of primary frequency may be interrupted for Enabling_Delay radio frames. Solution 3 needs no change to spec but requests additional HS-SCCH orders to deactivate and activate DTX before and after secondary uplink frequency activation. Frequent DTX switching introduces additional complexity. Delays caused by HS-SCCH order are also introduced.
2.3 Spec Impacts

Only TS 25.214 is impacted for the above solutions. The corresponding RAN1 CR is provided in [2] for reference.

3. Conclusion
In this contribution, we discussed the secondary uplink frequency synchronisation issue. The current definition in spec can not guarantee the reliability of secondary uplink frequency synchronisation when it is activated. Considering the complexity and specification changes, solution 1 is more attractive for this issue. So it is preferred solution 1 as candidate scheme. 
Proposal: Whenever secondary uplink frequency is activated, DTX operation on the secondary uplink frequency shall not be applied until Enabling_Delay radio frames have passed. Then DTX operation on the secondary uplink frequency is determined by the setting of UL_DTX_Active.
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