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It was agreed in the past RAN2 and RAN1 meetings that Time Aligned IPDL would be a working item for Release 4. This contribution proposes to include it in TR 25.847

.
***** NEXT MODIFIED SECTION******

4.4
R4 Enhancements for R99 Standard LCS Methods

4.4.1
OTDOA location method in TDD

The OTDOA method is described in [1]. Basically this method is also already available in release '99 for TDD since OTDOA is based on the SFN-SFN observed time difference type 2 measurement, which is specified in [2]. For TDD it is not specified on which physical channel to perform the measurement. Therefore a UE may make measurements in every slot within a frame. Because of having synchronised cells, a relative time difference between neighbouring cells is not needed for the position estimation.

However, in some conditions a sufficient number of cells may not be available for measurements at the UE. In order to increase the probability to receive signals from neighbouring cells, IPDLs may be applied.

4.4.1.1
Use of Idle Periods 

Because of traffic in the serving cell as well as in neighbouring cells and multipath propagation, the UE might be unable to detect an sufficient number neighbouring cells. This is known as the hearability problem. Therefore, probably only UEs that are located on the edge of a cell are able to determine their location by using the OTDOA method.

To overcome the hearability problem, an idle period method may be used. In this method each base station ceases its transmission for short periods of time (idle periods). During an idle period of a base station, terminals within the cell can measure other base stations and the hearability problem is reduced.

The idle periods in TDD are realised by ceasing the transmission within a whole slot. The timing of the idle period occurences is signalled to the UE via RRC signalling, so that the UEs know when to expect the idle period. The operation and specification of the idle periods for TDD can be found in chapter 5.
4.4.2
Time Aligned IPDL

In areas where traffic is high or pilot visibility is low (due for example to irregular site topology or low pilot levels), it is possible to configure IPDL in order to further increase the probability of accurate TDOA measurements. This can be achieved by approximately time aligning the occurrences of idle periods, and enabling CPICH transmission during some of these periods. The alignment can typically be to within half a CPICH symbol. This method can be adopted in TDD due to the synchronization nature of this mode.
During the ‘common’ idle period, the node B transmits the CPICH randomly, pseudo-randomly or periodically. Thus in each idle period, the only radio activity will be due to the CPICH and in addition, only a fraction of node B’s are active (and this set will change for different idle periods). Finally, it is also possible to increase the CPICH power during the idle period in order to increase range for location purposes.

In this configuration, location performance is not dependent on the traffic load. Additionally, it is possible to increase the range of pilots in rural areas or for indoor coverage purposes . 

Idle period alignment requires that the offsets between the transmission times of each node B be known, ideally to a resolution better than half a symbol period i.e. 33.33 (s or less. Due to drift between different node Bs the idle period timing will need to be updated at regular intervals. The update rate is a function of network clock stability.

Measurement of time offsets can be achieved in a number of ways. A possible option is for these to be estimated by the LMUs (Location Measurement Units) which may be employed to measure the node B transmission time offsets so as to enable TOA based location.

In comparison with standard IPDL, the UE requires similar information regarding the occurrences of idle periods. Since each node B is active during a fraction of the idle periods only, complexity reduction at the UE can be obtained if knowledge of the actual activity of node Bs in the idle periods is provided, via additional signalling. In the RAN, the additional requirements to standard IPDL are:

(a)
the node B should be able to leave the CPICH on in some of the periods, possibly ramping up the power if requested to do so

(b) signalling from the UTRAN Position Radio Resource Management (U-PRRM) to the node B is required to maintain partial synchronisation.
The following table provides a set of parameters which may be used to configure idle periods for both time aligned and non-time aligned operation.

	Parameter
	Min value
	Max value
	Bits Required
	Units

(see note 1)
	Description

	IP_spacing
	2
	72
	4
	frames
	Number of frames between Idle Periods (4 bit represent exponents in 2i x2j x3k x3l )

	IP_status
	0
	1
	1
	Logic Value
	0 = Idle Periods active in continuous mode

1 = Idle Periods active in burst mode)

	TA_status
	0
	1
	1
	Logic value
	0 = Time Alignment not enabled

1 = Time Alignment enabled

	IP_length
	3
	10
	2
	symbols
	Length of Idle Periods

	Max_dev

(S)
	140
	145
	0 (depends on IP length)
	symbols
	Maximum deviation in time from beginning of frame

	Seed

(S)
	0-63
	no units
	Seed for random function "rand(x)"

	rand(x)

(S)
	= (106.rand(x-1) + 1283)%6075
	Random function used in the calculation of the Idle Periods. Note: rand(0) = Seed.

	IP_position(x)
	= x.IP_spacing *10 + rand(x)%Max_dev +(IP_offset/2)
	symbols
	Function for generating the exact positions of the xth Idle Period. (see notes 2 & 4 below)

For standard IPDL, IP_offset=0

For TA IPDL, Max_dev=0

	Extra parameters used in the case of the time aligned configuration

	IP_offset

(T)
	0
	215-1
	15
	Half symbol
	Offset giving start of idle period with respect to reference point

	IP-CPICH_up

(T)
	0
	15
	4
	dB
	CPICH power step up relative to current level

	IP_TA_prob

(T)
	0.2
	0.5
	4
	-
	Probability of CPICH being on during idle period

	IP_TA_seed

(T)
	0
	63
	6
	-
	Number used to point to CPICH power on pattern in TA mode, actual pattern is for FFS (same pattern must be provided to co-located cells)

	Extra parameters used in the case of burst mode operation (i.e. IP_status = 1)

	Burst_Start
	[0]
	[24-1]*256
	[4]
	SFN (in steps of 256 frames)
	The frame number where the 1st Idle Period Burst occurs within an SFN cycle.

	Burst_Length
	[10]
	[10+24]
	[4]
	IPs
	Number of Idle Periods in a ‘burst’ of Idle Periods

	Burst_freq
	[28]
	[212]
	[4]
	frames
	Number of 10ms frames between consecutive Idle Period bursts.


NOTE 1:
The unit ‘symbol’ refers to symbols on the CPiCH channel.

NOTE 2:
For standard IPDL, the function IP_position(x) yields the position if the xth Idle Period relative to a) the start of the SFN cycle when in continuous mode or b) the start of a burst when in burst mode. For the TA configuration the function IP_position(x) always yields the position of the xth Idle Period relative to the start of the SFN cycle (in this case, the burst parameters in burst mode define the frames when IPs are enabled).

NOTE 3:
The operator "%" denotes the modulo operator

NOTE 4:
Regardless of mode of operation (except TA), the Idle Periods pattern is reset at the start of every SFN cycle. For TA, the IP spacing must be kept across SFN boundaries, hence the first IP_position after a new SFN cycle should be calculated modulo (no of symbols in SFN cycle).

NOTE 5:
(S) refers to parameter required only in standard IPDL, (T) refers to parameter required only in time aligned configuration
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