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Introduction
This document shows that the delay uncertainty of the TTI of the uplink DCH is not taken into account in the current specification.

This document proposes a clarification of this.
Discussion
(1) Synchronisation procedure in Hard Handover test case

The synchronisation procedure in Hard Handover is specified as follow in TS 25.214 clause 4.3.

-
Synchronisation procedure A : This procedure shall be used when at least one downlink dedicated physical channel and one uplink dedicated physical channel are to be set up on a frequency and none of the radio links after the establishment/reconfiguration existed prior to the establishment/reconfiguration which also includes the following cases :

-
the UE was previously on another RAT i.e. inter-RAT handover

-
the UE was previously on another frequency i.e. inter-frequency hard handover

-
the UE has all its previous radio links removed and replaced by other radio links i.e. intra-frequency hard-handover

In other words, Synchronisation procedure A is used in Hard Handover test case described in TS25.133 clause 5.2 and A5.2

The synchronisation procedure A is specified as follow in TS 25.214 clause 4.3.

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]. Note that the transmission start delay between DPCCH and DPDCH may be cancelled using a power control preamble of 0 length. 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.
In other words, the transmission of the uplink DPCCH power control preamble shall start Npcp radio frames prior to the start of uplink DPDCH transmission that shall be transmitted at the start of a radio frame with CFN fulfilling the relation

CFN mod Fmax = 0,

where Fmax denotes the maximum number of radio frames within the transmission time intervals of all transport channels which are multiplexed into the same CCTrCH, including any transport channels i which are added, reconfigured or have been removed.

Hence, in the case of Synchronisation procedure A is used, after downlink DPCCH synchronisation procedure is completed, the delay uncertainty of the TTI of the uplink DCH resulted when inserting the uplink DTCH or DCCH to the TTI of the uplink DCH occurs.

(2) Interruption time in hard handover delay
The interruption time in hard handover delay is specified as follow in TS 25.133 clause 5.2.2.2.

 If intra-frequency hard handover is commanded or inter-frequency hard handover is commanded when the UE does not need compressed mode to perform inter-frequency measurements, the interruption time shall be less than Tinterrupt1


Tinterrupt1=TIU+40+20*KC+150*OC ms

where


TIU is the interruption uncertainty when changing the timing from the old to the new cell. TIU can be up to one frame (10 ms).


KC is the number of known target cells in the message, and


OC is the number of target cells that are not known in the message.

NOTE:
The figure 40 ms is the time required for measuring the downlink DPCCH channel as stated in TS 25.214 section 4.3.1.2.
------

If inter-frequency hard handover is commanded and the UE needs compressed mode to perform inter-frequency measurements, the interruption time shall be less than Tinterrupt2

Tinterrupt2 = TIU+40+50*KC+150*OC ms

In other words, this interruption time in the above specification excludes a delay uncertainty resulted when inserting the uplink DPDCH to the TTI of the uplink DCH.

The timing of CFN between cell1 and cell2 is not always aligned in Hard Handover test case described in TS25.133 A5.2. If the timing of CFN between cell1 and cell2 isn't aligned, uplink DPCCH cannot always be transmitted within 70ms or 100ms as described in the test requirement. For example, when a PC preamble is specified with 0, uplink DPDCH and uplink DPCCH shall be transmitted at the same time as to Synchronisation procedure A. In this case, the transmission delay of a maximum TTI of the uplink DCH occurs to align the timing of uplink DPDCH and uplink DPCCH transmission with the maximum uplink TTI boundary of the target cell, even if downlink DPCCH synchronisation procedure is completed within 70ms or 100ms from activation time. The transmission delay for a maximum uplink TTI occurs in the same way even if a PC preamble is except for 0. This delay isn't taken into consideration with the interruption time.
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Following figure illustrates the above delay uncertainty of the TTI of the uplink DCH in the test case described in TS25.133 A.5.2.1. The parameter “Fmax” is assumed as common value “4" for both  Downlink /Uplink, Cell1/Cell2. The parameter “PC preamble” is assumed as “0" in this case. 

There are two ways of the following as an approach for this subject.
(a)The transmission delay to align the timing of uplink DPDCH and uplink DPCCH transmission with the maximum uplink TTI boundary of the target cell is added to the interruption time.
(b)The timing of CFN between cell1 and cell2 is aligned so that the UE can transmit uplink DPCCH after 70ms or 100ms from the activation time.
The approach (a) is reasonable for System Simulator used in Terminal Conformance test.
Conclusion
It is proposed to add the delay uncertainty of the TTI of the uplink DCH (i.e.Fmax) to interruption time in general and test specification (clause 5.2 A.5.2) in the Tdoc R4-021103 (for R99), R4-021104 (for REL-4), and R4-021105 (for REL-5).







