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1 Introduction

Today two different methods for cell timing measurement for soft handover exists in the WG1 specifications. One method is mentioned in [1] chapter 7 and the other is described in [2] chapter 10, which has its origin from ARIB volume 3. It is not clear which method that shall be used. This paper aims to define how to calculate the cell timing measurement value.

2 Cell timing measurement method

The two methods for cell timing measurements currently described in the WG1 specifications differ at one significant point. The difference is the definition of the UE frame reference point for the time difference measurement to the target downlink Primary CCPCH. The method described in [1] is using the UE downlink DPCH frame timing as a reference point and method described in [2] is using the UE uplink DPCCH/DPDCH frame timing as a reference point. Due to multi path propagation and the adding and removing of cells in the active set the UE downlink DPCH frame timing is not a well-defined point of time. Therefore it is very hard to make an unambiguous definition of a time difference measurement based on that. The UE DPCCH/DPDCH transmission point of time, is however well defined and can easily be used as a reference point for the definition of cell timing measurement.

Therefore a method that is based on the method described in [2] is proposed for cell timing measurements for soft handover. The method is briefly described below.

Figure 1 shows the physical channel timing relations for a soft handover situation including 2 Node B’s, NB1 and NB2. It is proposed that the CPICH is used instead of the Primary CCPCH for cell timing measurements according to the harmonisation.
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Figure 1: Physical channel timing relations

The parameters in Figure 1 are explained below:

NBx: Node B no. x

Tp,x: Propagation delay between NBx and the UE.

To: a constant timing offset between the first received DPCH frame in the UE and the following uplink DPCCH/DPDCH frame. To is used to set up the transmission frame timing in the UE and given in number of chips.

Tm: The cell timing measurement value given in chip units. Tm is defined as Tm=(TUETx-To-TCPICH(, where TUETx is the time when the UE transmits an uplink DPCCH/DPDCH frame, To is defined above and TCPICH is the time for the earliest received downlink CPICH path of the target cell in the UE.

Before adding a new cell, belonging to a Node B not presently included in the active set, (referred to as NB2 in this text) to the active set, the UE measures the Tm to the target cell. The Tm is reported to UTRAN via the existing link(s) and when the new cell controlled by NB2 shall be added to the active set the downlink DPCH transmission starting time can be calculated using Tm and the offset in frame numbers between the UE connection frame number and the reception of the NB2 CPICH in the UE (also reported to UTRAN by the UE). In that way the reception of the NB2 downlink DPCH at the UE will be aligned with the downlink DPCH from NB1. Using Tm NB2 can also calculate when in time it can expect reception of the uplink DPCCH/DPDCH from the UE. This scheme can be used for every new cell, belonging to a Node B not presently included in the active set, that is added to the active set.

3 Proposal

It is proposed to define cell timing measurement for soft handover as described in section 2, i.e. that Tm=(TUETx-To-TCPICH(. Text proposals for this change are found in section 4 and 5. 

4 Text proposal for TS 25.231

6
Radio link measurements

<editor’s note : this section should described the measurements that are performed either at the UE or UTRAN side and that are 

· either reported and can be checked on the interfaces 

· or lead to some procedures in the mobile, leading to an expected behaviour of the said UE.

This section can provide some requirements on the measurement in terms of precision for various conditions, although some of this might be more applicable to the WG4 documentation. The mapping of the raw values onto reported values with a limited range, where such reported values transit between layers or across the interface should be also given. Only the acronyms are provide here>

RSSI : Received signal strength for useful part

ISSI : Interference signal strength

SIR : Signal to interference ratio

Relative signal strength (for Handover)

Relative timing difference between cells:
The relative timing difference between cells Tm is defined as Tm=(TUETx-To-TCPICH(, where:

-
TUETx is the time when the UE transmits an uplink DPCCH/DPDCH frame.

-
To is a constant timing offset between the first received DPCH frame in the UE and the following uplink DPCCH/DPDCH frame. To is used to set up the transmission frame timing in the UE and given in number of chips. TCPICH = the time for the earliest received downlink CPICH path of the target cell in the UE.

-
Tm is an absolute value and is therefore always positive. Tm is given in chip units and has a range of  [0…38400-1] chips.
5 Text proposal for TS 25.211

The timing figure in section 7 in TS 25.211 is really out of the scope of WG1. Indeed, WG3 has the same figure in TS 25.401. Hence, it is proposed to remove the entire paragraph from 25.211.

7
Timing relationship between physical channels

<Editors note: M=36864=512*72 needs to be confirmed.>

In general, a Node B covers N cells, where N (1. Each Node B has a Reference System Frame Number (SFN), which counts from 0 to M-1 in Radio Frame (10 ms) intervals. M is a multiple of the superframe (72), and is TBD. The purpose of the Reference SFN is to make sure that the correct frames are combined at soft handover. Each cell has a Cell SFN, which is broadcast on the BCH. 
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· 
· 
· 
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