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1 Introduction

The Work Item on “Further EUL Enhancements” which is part of Release 12 is close to the end [1], and because of that, several agreements have been reached within TSG RAN WG1 during the last 3GPP meetings, which have been summarized in [2] and [3] respectively.
One of those agreements refers to the Removal of the Synchronization Procedure A, more specifically and according to what was presented in [4], to the Removal of the Post-Verification Period of the Synchronization Procedure A, since there it is stated that “Release 12 UEs shall not perform post verification while Release 11 UEs shall perform post-verification”.
So, by following the above recommendation, the corresponding changes have been added to the DRAFT CR On the Introduction of Further EUL enhancements in 25.214 [5], being the main goal of this paper simply to explain the reasoning behind of what has been incorporated into the specs.  
2 Functionality of the Post-Verification Period within the Synchronization Procedure A
The post-verification period introduces a significant advantage to the synchronization procedure A, since it speeds up the transmission of data by allowing the UE to start the transmission immediately and before the downlink dedicated channel is considered established by higher layers. The above idea is captured in the TS 25.214, under section 4.3.2.3 through the following statement:

· “If higher layers indicate the usage of a post-verification period for the primary uplink frequency the UE shall start transmission on the primary uplink frequency immediately when the physical dedicated channel establishment is initiated by the UE. Post-verification period is always used for the secondary uplink frequency” 
According to the current agreement, when the secondary uplink frequency is intended to be used for enabling high user bit rates, the UE shall not perform the post-verification period with the aim of preventing a potential failure that may occur due that the secondary uplink frequency will deal with bursty traffic and long inactivity periods (long DTX cycles). However, it is desired to preserve the advantages that the post-verification period currently offers to the uplink carriers by means of a proposal that avoids the risk of failure keeping at the same time the advantages that the legacy offers. 
The following sections are intended to explain how the post-verification period works and what is the proposed solution when the secondary uplink frequency is configured for enabling high user bit rates.

2.1 Post-Verification Period
The post-verification period is described in the TS 25.214 through sections 4.3.2.3 and 5.1.2.2.1.1, and takes place at the first phase of the downlink synchronization status evaluation described in section 4.3.1.2. A schematic representation built from what has been captured in the specifications is depicted in Figure 1. 
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Figure 1.  Schematic representation of the downlink synchronization status evaluation including the usage of the post-verification period.
The downlink synchronization status evaluation is divided in two phases. The first phase shall start when the UE initiates the synchronization procedure A, being important to mention that during this phase the DTX case is not considered and only in-sync shall be reported if a set of samples which are continuously collected during 40ms result to be better than a threshold Qin. Moreover, the UE initiates the establishment of the physical dedicated channel as an action that takes place in parallel.

Later on, the second phase is started once 160ms have passed since the downlink dedicated channel has been considered as established by higher layers. During this phase both out-of-sync and in-sync can be reported, being only the meaningful samples (i.e., when a signal is known to be present) taken into account at the moment of evaluating the criteria for reporting the synchronization status (i.e., the DTX case is covered in the phase II).
When higher layers indicate the usage of post-verification period, the UE shall start transmission on the corresponding uplink frequency immediately when the physical dedicated channel establishment is initiated by the UE, which accelerates the data transfer procedure. Nonetheless, if the downlink synchronization status evaluation associated to the first phase fails, then the transmission is stopped, the post-verification is considered as failed, and the UE shall not transmit until higher layers consider the downlink dedicated channel as established. The above simply has been a brief description on how the post-verification period works in the legacy.
2.2 Removing the post-verification period when the secondary carrier is configured for enabling high user bit rates 
In section 2.1 the advantages of using the post-verification period have been highlighted, and also the case in which the post-verification period will be considered as failed has been highlighted.
In this regard, the potential failure of the post-verification period has grabbed the attention of a scenario in which the secondary uplink frequency is used for enabling high user bit rates through a TDM operation where the transmissions are expected to be highly bursty presenting long inactivity periods. The above because the criteria for reporting in-sync will always fail whenever the number of TTIs of the initial transmission be shorter than the minimum amount of time (i.e., 40ms) used in the phase I for evaluating the downlink synchronization status.

So, with the aim of avoiding the above stated issue and preserving the advantages that the post-verification period offers to the legacy DC-HSUPA, what is proposed is to automatically report in-sync considering also the downlink dedicated channel established by higher layers from the very beginning, initiate the data transmission immediately and start the downlink synchronization status evaluation directly from the phase II. The proposed solution intended to be used when the secondary uplink frequency is configured for enabling high user bit rates is depicted in Figure 2. 
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Figure 2.  Downlink synchronization status evaluation when the secondary uplink frequency is configured for enabling high user bit rates.
As can be observed from Figure 2, the phase I of the downlink synchronization status evaluation is assumed to be fulfilled by the time the synchronization procedure A is initiated for a secondary carrier configured for enabling high user bit rates. The above will allow the UE to start the downlink synchronization status evaluation directly from the phase II, which covers the DTX case and therefore results to be more suitable for dealing with the bursty data traffic intended to be carried on the secondary uplink frequency. 
Proposal 1: Remove the post-verification period for the secondary uplink frequency by starting the downlink synchronization status evaluation directly from the phase II, assuming the in-sync evaluations of phase I fulfilled as initial conditions.

3 Conclusion

The post-verification period is described as part of the sync procedure A, which in a broad sense is used for starting earlier the data transmission on both the primary and the secondary uplink frequency.
In principle what the post-verification period offers to DC-HSUPA is a legacy advantage that is worth to keep, however a potential problem has been foreseen when the secondary uplink frequency is configured for enabling high user bit rate transmissions in TDM mode, because in such a scenario the traffic is expected to be highly bursty with long inactivity periods, which leads to some potential cases in which in-sync would never be reported, originating at the same time a failure in the post-verification period if it is configured.

So, as way of avoiding such a potential failure and preserving the benefits brought by post-verification period, what has been proposed is roughly to initiate the sync procedure A directly from the phase II of the downlink synchronization status evaluation, having as initial conditions an automatic report of in-sync, the ability of being able of transmitting E-DCH data immediately, as well as considering the downlink dedicated channel established by higher layers from the very beginning.
Proposal 1: Remove the post-verification period for the secondary uplink frequency by starting the downlink synchronization status evaluation directly from the phase II, assuming the in-sync evaluations of phase I fulfilled as initial conditions.
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