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1. Introduction

In this document, we raise the discussion on chip level uplink transmission timing of timing maintained hard handover. There could be two understanding of chip level uplink transmission timing on timing maintained hard handover. 

Understanding 1: Chip level transmission timing of previous transmission is maintained after timing maintained hard handover. UL-DL transmission timing may be different from 1024 chips depending on previous UL transmission timing even 1 RL HHO.
Understanding 2: Chip level transmission timing is always 1024±1.5 chips from the first detected path (in time) of the corresponding downlink DPCCH/DPDCH although timing maintained hard handover.

Understanding 1 comes from TS25.331. Understanding 2 comes from TS25.214 and TS25.133.
2. Current description
Understanding 1
Following is referred from TS25.331 v5.8.0
8.3.5.2
Timing-maintained hard handover
8.3.5.2.1
General
The purpose of the Timing-maintained hard handover procedure is to remove all the RL(s) in the active set and establish new RL(s) while maintaining the UL transmission timing and the CFN in the UE.
From this description, transmission timing is maintained. It is not so clear this timing maintain behaviour applied to CFN level or chip level. But one possible understanding is this applies to chip level.
Understanding 2

Following is referred from TS25.214 v5.10.0.
4.3.2.1 General
-
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
From above description, hard handover applies synchronisation procedure A.

4.3.2.3 Synchronisation procedure A
d)
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, 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 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 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. During the uplink DPCCH power control preamble, independently of the selected TFC, no transmission is done on the DPDCH.
From above description, uplink DPCCH transmission shall start after physical channel establishment.
Following is referred from TS25.133 v5.10.0.
7.1.2 Requirements
The UE initial transmission timing error shall be less than or equal to (1.5 Chip. The reference point for the UE initial transmit timing control requirement shall be the time when the first detected path (in time) of the corresponding downlink DPCCH/DPDCH frame is received from the reference cell plus T0 chips. T0 is defined in [2]. 
From above description, uplink transmission timing is T0±1.5chips after the first detected path (in time) of the corresponding downlink DPCCH/DPDCH frame. T0 is defined as 1024 chips in TS25.211.
Discussion

If NodeB's receiver initial search window for synchronisation is large enough, we don't see the difference of two understanding. On the other hand, if it is not so large, different understanding could lead failure of hard handover. Although Node B's initial search window size should take into account the possible difference of round-trip time (difference of the propagation time according to the UE position in a cell), the difference of the understanding require further margin for the window size.

Our position is understanding 2 because RAN2 spec concerns mainly symbol or frame level timing description and RAN1/4 spec concerns chip level description. The history of RAN2 discussion on timing maintained hard handover concerns only for frame level synchronisation [4] [5] [6] [7]. Another reason is timing drift between previous cell and new cell makes another uncertainly if understanding 1 is taken.
Our proposal is to clarify this aspect in TS25.214 from release 5 and send LS to RAN2.
3. Conclusion
We discussed two possible understanding of transmission timing of timing maintained hard handover. We propose to clarify that UE's UL chip level initial transmission timing of timing maintained hard handover is always 1024 ±1.5 chips after the first detected path (in time) of the corresponding downlink DPCCH/DPDCH frame.
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