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1. Introduction

The current specifications leave interpretation ambiguity for the UE for the starting time of the uplink DPCCH transmission, when the higher layers indicate the usage of a post-verification period. 

In addition, the starting time of the E-DPDCH and E-DPCCH transmission has not yet been defined in the specification.

2. Background

Post-verification period and activation time for uplink DPCCH
There is a conflict in the definition of the starting time of the uplink DPCCH transmission, when higher layers indicate the usage of a post-verification period. The current 3GPP specifications (TS25.214 synchronisation precedure A step d)) define that

”If higher layers indicate the usage of a post-verification period the UE shall start transmission on uplink immediately when the physical dedicated channel establishment is initiated by the UE.”

and that

”If no activation time for uplink DPCCH has been signalled to the UE or if the UE attempts to re-establish the DPCH after an inter-RAT, intra- or inter-frequency hard-handover failure [5], uplink DPCCH transmission shall start when higher layers consider the downlink physical channel established. If an activation time has been given, uplink DPCCH transmission shall not start before the downlink physical channel has been established and the activation time has been reached.”

Thus, currently the UE should start UL transmission immediately, when the physical dedicated channel establishment is initiated by the UE, but at the same time, if an activation time has been given, the UE should not start UL DPCCH transmission only before the downlink physical channel has been established and the activation time has been reached.
Post-verification period and starting uplink DPCCH transmission
There is also an interpretation ambiguity for the ”the UE shall start transmission on uplink immediately when”, since the DPCCH power control preamble shall start Npcp radio frames prior to the start of uplink DPDCH and the transmission of DPDCHs can start only at boundary of the maximum TTI of the CCTrCH (TS25.214 synchronisation precedure A step d)):
”The transmission of the uplink DPCCH power control preamble shall start Npcp radio frames prior to the start of uplink DPDCH transmission, where Npcp is a higher layer parameter set by UTRAN [5]” 

and 

”The starting time for transmission of DPDCHs shall also satisfy the constraints on adding transport channels to a CCTrCH, as defined in [2] sub-clause 4.2.14, independently of whether there are any bits mapped to the DPDCHs.”

The interpretation ambiguity is illustrated in Figure 1, Figure 2, and Figure 3 for different Npcp. 
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Figure 1 Problem description illustration, when Fmax=40ms and Npcp=0.
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Figure 2 Problem description illustration, when Fmax=40ms and Npcp=1.
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Figure 3 Problem description illustration, when Fmax=40ms and Npcp=2.

3. Discussion

Post-verification period and activation time for uplink DPCCH
When higher layers do not indicate the usage of a post-verification period, the starting time of the UL transmission is defined differently if the activation time for uplink DPCCH has been signalled or not, and if the UE attempts to re-establish the DPCH after an inter-RAT, intra- or inter-frequency hard-handover failure or not. 

If higher layers indicate the usage of a post-verification period, it could be considered, that in order to fully utilise the delay reduction gain of the post-verification period usage, the starting time of the UL transmission should not depend on the possible activation time for uplink DPCCH or if the UE attempts to re-establish the DPCH after an inter-RAT, intra- or inter-frequency hard-handover failure or not.

Post-verification period and starting uplink DPCCH transmission
In order to fully utilise the delay reduction gain of the post-verification period usage, the UL transmission should be started as soon as possible after the physical dedicated channel establishment is initiated by the UE. Thus, the uplink DPCCH power control preamble transmission should be lengthened, when higher layers indicate the usage of a post-verification period: uplink DPCCH power control preamble transmission should start immediately when the physical dedicated channel establishment is initiated by the UE and continued at least Npcp radio frames prior to the start of uplink DPDCH or E-DPDCH transmission. The solution is illustrated in Figure 4, and Figure 5 for different Npcp.
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Figure 4 Example, when Fmax=40ms, Npcp=0.
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Figure 5 Example, when Fmax=40ms, Npcp=1, 2, 3 or 4.
4. Proposal

To make the following changes to TS25.214, 4.3.2.3
Synchronisation procedure A (note also a proposal to change the formatting in the beginning of the step d) to make it a bit easier to read:

d) 
If higher layers indicate the usage of a post-verification period the UE shall start transmission on uplink immediately when the physical dedicated channel establishment is initiated by the UE. 


If higher layers do not indicate the usage of a post-verification period, or if higher layers do indicate the usage of a post-verification period (as specified in 5.1.2.2.1.1) and the post-verification has failed, the UE shall not transmit on uplink until higher layers consider the downlink physical channel established; 

-
if no activation time for uplink DPCCH has been signalled to the UE or if the UE attempts to re-establish the DPCH after an inter-RAT, intra- or inter-frequency hard-handover failure [5], uplink DPCCH transmission shall start when higher layers consider the downlink physical channel established;

-
 if an activation time has been given, uplink DPCCH transmission shall not start before the downlink physical channel has been established and the activation time has been reached. Physical channel establishment and activation time are defined in [5]. 

The initial uplink DPCCH transmit power is set by higher layers [5]. In case the UE attempts to re-establish the DPCH after an inter-RAT, intra- or inter-frequency hard-handover failure [5] the initial uplink DPCCH power shall be the same as the one used immediately preceding the inter-RAT, intra- or inter-frequency hard-handover attempt. In case of physical layer reconfiguration the uplink DPCCH power is kept unchanged between before and after the reconfiguration except for inner loop power control adjustments. 

A power control preamble shall be applied as indicated by higher layers. The transmission of the uplink DPCCH power control preamble shall start Npcp radio frames prior to the start of uplink DPDCH/E-DPCCH/E-DPDCH transmission, where Npcp is a higher layer parameter set by UTRAN [5]; in case the UE attempts to re-establish the DPCH after an inter-RAT, intra- or inter-frequency hard-handover failure [5] the UE shall use the value of Npcp as specified in [5] for this case. Note that the transmission start delay between DPCCH and DPDCH/E-DPCCH/E-DPDCH may be cancelled using a power control preamble of 0 length. If higher layers indicate the usage of a post-verification period the uplink DPCCH power control preamble shall be transmitted at least Npcp radio frames prior to the start of uplink DPDCH/E-DPCCH/E-DPDCH transmission. The starting time for transmission of DPDCHs/E-DPCCH/E-DPDCHs shall also satisfy the constraints on adding transport channels to a CCTrCH, as defined in [2] sub-clause 4.2.14, independently of whether there are any bits mapped to the DPDCHs/E-DPCCH/E-DPDCHs. During the uplink DPCCH power control preamble, independently of the selected TFC, no transmission is done on the DPDCH/E-DPCCH/E-DPDCH.
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