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1 Introduction

This document describes the function of OTDOA UE Positioning for 1.28 Mcps TDD.

2 Proposal

It is proposed to discuss and include the following text proposals into the clauses relating the ‘OTDOA based UE positioning’ (section 5.2), ‘ Impact on Layer 1’ (section 8) and  ‘Impact on UTRAN interfaces’ (section 9) for OTDOA based positioning in the proposed TR ‘UE Positioning Enhancements for 1.28 Mcps TDD’.
This document proposes the use of the DwPCH as the basis for OTDOA measurements with the use of IPDL. A procedure for IPDL transmission blanking is described. With these changes 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.

5 Applicability of UE positioning methods from release 4

5.2 OTDOA based UE positioning

The 1.28 Mcps TDD is able to support OTDOA based UE positioning using a similar method and the same scheme for the specification of IPDL idle periods to that has been defined for 3.84 Mcps TDD[1]. 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 , the transmitting Node B would send its normal SYNC-DL sequence in the DwPCH. The neighboring Node Bs measure this sequence in their DwPTS, therefore the DwPTS has to be blanked in the neighboring cells for certain sub-frames to allow the measurement of the transmitting Node B. The scheduling of the blanking is controlled by the RNC. Thus,the UE can also make use of this blanked period to measure ‘SFN – SFN’ observed time difference from the serving Node B and neighboring Node Bs’ DwPCH with the same scheduling of the blanking used as IPDLs (for the DwPCH only). The IPDL scheme for the 1.28 Mcps takes account of the fixed slot that is used for DwPTS 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 are the same as those that have been defined for FDD and 3.84 Mcps TDD, they can be summarized 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 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 report 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 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 , 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 TDD. 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. To compensate for this the optional use of IPDL idle periods for DwPTS within 1.28 Mcps TDD cells can be adopted. The procedure for calculating DwPTS idle periods is described in section 8.1.

8. Layer 1 impacts
8.1
OTDOA location method in 1.28 Mcps TDD

8.1.1
Impacts of Idle Periods
8.1.1.1 General

To support time difference measurements for location services, idle periods can be created in the downlink (hence the name IPDL). During these idle periods, the visibility of neighbour cells from the UE is improved. It is reasonable to choose a time slot in a way that impacts on the system is minimum. It is proposed to use the DwPTS for this purpose. The scheduling of the blanking is controlled by the RNC like FDD and 3.84 Mcps TDD.

The UE can listen to the DwPCHs of serving Node B and neighboring Node B by making use of the IPDLs. With the received time difference (OTDOA) of the DwPCH, UE can carry out the position calculation (UE-based mode), or report the received arrival time difference of several cells and signals of the measurement results to the network, then SRNC will figure out the position of the UE(UE-assisted mode). By means of higher layer signalling (e.g. channel reconfiguration) it may be possible to shift all transmission during an idle period to other slots in order to prevent the loss of data.

In general there are two modes for these idle periods:

-
Continuous mode; and

-
Burst mode.

In continuous mode the idle periods are active all the time. In burst mode the idle periods are arranged in bursts where each burst contains enough idle periods to allow a UE to make sufficient measurements for its location to be calculated. The bursts are separated by a period where no idle periods occur.
8.1.2 Parameters of IPDL
The following parameters are signalled to the UE via higher layers:

-
IP_Status:
This is a logic value that indicates if the 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.

NOTE:
There is at most one idle period in a radio subframe.

· IP_Start:
The number of the first frame with idle periods.
· 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.

Additionally in the case of burst mode operation, the following parameters are also communicated to the UE.

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

-
Burst_Length:
The number of idle periods in a burst.

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

8.1.3
Calculation of idle period position
In burst mode, the first burst starts in the radio frame with SFN = Burst_Start. The nth burst starts in the radio frame with SFN = Burst_Start + n(Burst_Freq. The sequence of bursts according to this formula continues up to and including the radio frame with SFN = 4095. At the start of the radio frame with SFN = 0, the burst sequence is terminated (no idle periods are generated) and at SFN = Burst_Start, the burst sequence is restarted with the first burst followed by the second burst etc., as described above.

Continuous mode is equivalent to burst mode, with only one burst spanning the whole SFN cycle of 4096 radio frames. In case of continuous mode the parameter IP_Start defines the first frame with idle periods. Assume that IP_Frame(x) is the frame with the idle period number x within a burst, where x = 1, 2..., 

The time slot that has to be idle is defined by two values: IP_Frame(x) and IP_Sub. IP_Frame(x) defines the xth frame within a burst in which subframe with the number IP_Sub has to be switched off.

The actual frame with idle periods within a burst is calculated as follows:


IP_Frame(x) = IP_Start + (x-1) ( IP_Spacing with x = 1, 2, 3, ....

Note that x is reset to 1 for the first idle period in every burst.
Figure 8.1 below illustrates the idle periods for the burst mode, which shows the case that both subframes within each frame have DwPTS as an idle period.
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Figure 8.1: Idle periods of burst mode for 1.28Mcps TDD
9. Impact on UTRAN interfaces
9.1 OTDOA location method
9.1.1 Impacts of Idle Periods
In order to avoid overlapping IPDLs of neighbouring cells that are associated with different RNCs, the RNCs should co-ordinate their IPDL configurations via RNSAP signalling. 

Additionally, Node B has to be configured in order to support IPDLs and therefore the IPDL parameters have to be supplied from CRNC to Node B via NBAP signalling. 

Only differences concerning the exact parameters are foreseen compared to the existing mechanisms specified for FDD and 3.84 Mcps TDD in release 4.
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