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1 Introduction

This document describes the function of OTDOA based UE positioning for the TDD 1.28 Mcps

2 Proposal

It is proposed to discuss and include the following text proposal into the clause 5.2 ‘OTDOA based positioning’ of the proposed TR UE Positioning Enhancements for 1.28 Mcps TDD.

The OTDOA based method of UE positioning that has been defined for 3.84 Mcps TDD can be adopted for use with 1.28 Mcps TDD with some small modifications. These modifications are confined to the neighbour cell attribute that is measured and the parameters of the IPDL scheme. 

5 UE positioning methods from release 4

5.2 OTDOA based UE positioning

The 1.28 Mcps TDD option is able to support OTDOA based UE positioning using a similar method to that which has been defined for 3.84 Mcps TDD [1] and a similar scheme for the specification of IPDL idle periods to that defined for 3.84 Mcps TDD . Differences are limited to the neighbour cell attributes that are measured and the parameters of the IPDL scheme.

The primary standard measurement for OTDOA position estimation is the ‘SFN – SFN’ observed time difference between cell transmissions. For the 1.28 Mcps TDD option this measurement can best be made using a mid-amble of a beacon transmissions that is transmitted in slots 0. The IPDL scheme for the 1.28 Mcps takes account of the fixed slot that is used for beacon transmissions and the fact that each 10 ms frame contains two 5 ms sub-frames.

The principles of OTDOA based position estimation, for the 1.28 Mcps TDD option are otherwise the same as those that have been defined for FDD and 3.84 Mcps TDD, they can be summarised as follows:

The UE position may be calculated in the UE (UE-based mode) or in the SRNC (UE-assisted mode). In the former case the UE must be provided with additional information such as the geographical position of the measured Node B’s. In the latter case, the UE signals the measurement results to the network where the SRNC calculates its position.

The position calculation procedure is initiated when SRNC receives a location request from the core network. The UE is then requested to make OTDOA measurements by the SRNC by a Measurement Control message. If the calculation is UE assisted then the UE will report the results in one or more Measurement Report messages. The measurements and measurement reporting can only be made with the UE in connected Cell_DCH state. 

The accuracy of the OTDOA based position calculation can be enhanced by taking account of the timing advance that is applied by the UE to its uplink transmissions and/or angle of arrival measured on the UE’s transmissions. 

Because, in the 1.28 Mcps TDD option, the aggregate timing advance applied by the UE is not known in the UTRAN, it must be requested from the UE by the SRNC. 

Adaptive (smart) antenna is a proposed feature of the 1.28 Mcps option. This offers the potential of improving the accuracy of OTDOA based position calculations through the inclusion of angle of arrival estimates in the position calculation. 

5.2.1 OTDOA IPDL for 1.28 Mcps TDD

The hear-ability problem, whereby it is difficult for a UE to measure neighbour cells because of interference from its serving cell can, in principle, occur in the 1.28 Mcps TDD option. To compensate for this the optional use of IPDL idle periods for slot 0 within 1.28 Mcps TDD cells can be adopted. 

A format for IPDL slot definition has been adopted for 3.84 Mcps TDD . This format is adapted for use with the 1.28 Mcps option by the following changes:

i)  There is no need to specify the slot number, because 1.28 Mcps TDD idle period slots are always slot 0. Therefore the 3.84 Mcps IPDL parameter IP_Slot is not needed.

ii) Because the IPDL idle slot pattern is defined on a frame basis, and each 10ms frame in the 1.28 Mcps TDD option has two 5ms sub-frames each containing a slot 0 transmission an additional parameter, IP_Sub, is required. This indicates whether slot 0 is to be idle in the odd, in the even or in both the odd and even sub-frames. This choice applies to all idle frames.

Both the continuous and burst mode formats for idle periods can be implemented with the 1.28 Mcps TDD option. The parameters of the idle period scheme are therefore:

IP_Status:
Indicates whether idle periods are arranged in continuous or burst mode.

IP_Spacing:
The number of 10 ms radio frames between the start of a radio frame that contains an idle period and the next radio frame that contains an idle period.

IP_Start:
The number of the first frame containing an idle period.

IP_PCCPCH:
This logical value indicates whether slot 0 codes 0 and 1 should be suppressed for the two consecutive frames.

IP_Sub:
Indicates whether the idle period is to occur in the odd, the even or both the odd and even 5 ms sub-frames of the 10 ms idle frame.

And for burst mode, the additional parameters are also signalled:

Burst_Start:
The SFN of the first burst of idle periods.

Burt_Length:
The number of idle periods within a burst of idle periods.

Burst_Freq:
The number of radio frames between the start of a burst and the start of the next burst.

The frames in which idle periods occur is calculated as follows:

Continuous mode: The first frame containing an idle period within each 4096 frame cycle has number IP_Start. Subsequent frames follow with spacing IP_Spacing. At the end of each 4096 frame cycle, idle periods cease until frame number IP_Start reoccurs. 

Burst Mode: The first burst occurs at frame number, Burst_Start, within a 4096 frame cycle. The start of subsequent bursts follows with spacing Burst_Frequency frames. At the end of each 4096 frame cycle, idle periods cease until frame number Burst_Start reoccurs. Within each burst, frames containing idle periods occur at frame numbers: IP_Start + (x-1)IP_Spacing x = 1,2,3,.., Burst_Length,  counted from the start frame of the burst.

This is illustrated in the following diagram, which shows the case where both subframes within each frame have slot 0 as an idle period (IP_Sub).
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