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1. Introduction

At RAN#62 meeting, the work item of Further FEUL enhancement was approved [1]. One of the objectives is to introduce enhancements for enabling high user bitrates in single and multi-carrier uplink mixed-traffic scenarios by DTX/DRX enhancements (e.g. decouple DRX/DTX parameters between primary and secondary carriers, increase DTX cycles, increase DRX cycles, independent DTX parameterization).
At RAN1 #76 it was discussed that synchronization procedure on the secondary carrier would be removed to reduce latency of data transmission when the secondary carrier is activated. In addition, it was proposed in [2] that F-DPCH for the secondary carrier could be sent on the primary carrier to guarantee its quality, and as consequence the synchronization procedure shall be removed. 
In this contribution, we provide further analysis on removal of synchronization procedure. 
2. Discussion
Traditionally synchronization on the secondary cell will be performed when the secondary cell is activated. For Further FEUL enhancement highly efficient TDM scheduling should be supported for uplink on the secondary carrier. One way to enable efficient TDM is that the secondary UL carrier is de-activated when there is no UL transmission while activated when there is UL transmission. In order to minimize the scheduling delay, the synchronization procedure after the secondary cell is activated should be removed.
At the last RAN1 meeting one comment is that the current specification already supports the same functionality of removing synchronization procedure.
In our view the synchronization behaviour on the secondary UL carrier as in the current specification is different with the removal of synchronization procedure. According to TS 25.214 post-verification is always used for the secondary uplink frequency [3] for DC-HSUPA. In post-verification process when the UE estimates the F-DPCH quality over the first 40 ms period of the first phase of the downlink synchronization status evaluation to be worse than a threshold Qin, the UE shall stop transmitting on the associated uplink frequency and consider post-verification failed. This is shown in Figure 1.
Different from post-verification, if synchronization is removed the UE will directly estimate the quality of the TPC fields of the F-DPCH from the associated serving HS-DSCH cell over the previous 160 ms, if the quality is worse than a threshold Qout out-of-sync will be reported. This is just the first step of radio link failure decision, as illustrated in Figure 2.
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Figure 1: synchronization with post-verification
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Figure 2: synchronization without post-verification

According to TS 25.331 [4], after receiving N313 consecutive "out of sync" indications from layer 1, the UE shall:

1> start timer T313;

1> upon receiving N315 successive "in sync" indications from layer 1 on the downlink frequency associated with

the primary uplink frequency and upon change of UE state:

2> stop and reset timer T313.

1> if T313 expires:

2> consider it as a "Radio link failure".
From the above process of Radio link failure decision and post-verification failure decision, we can see that the criteria are very different, and clearly Radio link failure decision will be made over a much longer period and over a much worse radio channel condition than post-verification failure decision, which would significantly reduce the probability of UE stopping the UL transmission and perform in-SYNC detection. Removal of synchronization would therefore facilitate the TDM scheduling as the UE would be expected to more stably transmit UL once the secondary carrier is activated.
Regarding the co-existence with Release 12 UE and Release 11 UE, Release 12 UE shall not perform post verification while Release 11 UE shall perform post-verification. This is different between Release 12 UE and Release 11 UE. However, the network will not be aware of the difference but regards their behavior is the same.
Proposal 1: Synchronization procedure is removed when the secondary uplink carrier is activated.

3. Conclusion
In this document we discuss the need to remove the synchronization for Release 12 UE. If the current specification is followed, the UE shall perform post-verification, which would result in higher probability of synchronization failure and stopping the UL transmission than the case that synchronization is removed, due to the different criteria of post-verification failure and radio link failure. Removal of synchronization procedure will be beneficial to efficient TDM scheduling as the UE would be expected to more stably transmit UL once the secondary carrier is activated. In addition, if F-DPCH for the secondary carrier is sent on the primary carrier to guarantee its quality, the synchronization procedure shall be removed automatically. It is therefore proposed: 
Proposal 1: Synchronization procedure is removed when the secondary uplink carrier is activated.
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