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	Reason for change:
	The accuracy of Multilateration using TA (MTA, see 3GPP TS 43.059) relies on accuracy of TA estimation as well as on accuracy of the estimation of the BTS timing. To facilitate positioning with high accuracy, 
· the requirements on timing of MS transmission are tightened during MTA.
· MS assessment of the BTS estimation error is required

	
	

	Summary of change:
	A requirement on 

· MS transmission in response to a Multilateration Positioning Request of at least ± ¼ normal symbol period is introduced.
· MS estimaton of the MS Transmission Offset is introduced

· MS estimation of the error in the estimation of the BTS timing is introduced

	
	

	Consequences if not approved:
	Multilateration using TA will be inaccurate.
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	*** First change ***


5.4
Initial Timing advance estimation

When the BTS detects an access burst transmission on RACH, PRACH, or one or a sequence of access burst(s) on EC-RACH, it shall measure the delay of this signal relative to the expected signal from an MS at zero distance under static channel conditions. This delay, called the timing advance, shall be rounded to the nearest normal symbol period and included in a response from the BTS when applicable.

For the pico-BTS and Local Area multicarrier BTS, there is no requirement to measure this timing advance. However, either this measured value or a programmable value of timing advance shall be included in the response from the BTS when a timing advance value needs to be sent.
To support accurate positioning using the Multilateration Timing Advance Method a higher level of accuracy of the timing advance estimation reported by the BSC to the SMLC is desired. The actual algorithms and methods for estimation of the timing advance value are implementation dependent. Moreover, a BTS that estimates the timing advance value based on signals from an MS (e.g. the EC Multilateration Request message or EGPRS Mulitlateration Request message, see 3GPP TS 44.018 [8] and 3GPP TS 44.060 [9]) using the RLC data block method, shall adjust the reported estimation to the BSC with the MS Transmission Offset, as reported by the MS in the RLC data block (see 3GPP TS 43.059 [6]), according the formula below. 

TAReported =TAestimated+MS Transmission Offset

NOTE: 
The timing advance value included in the assignment message sentto the MS (in response to the EC Multilateration Request/EGPRS Mulitlateration Request message) by the BSC/BTS shall be rounded to the nearest symbol period.

In the same context, for the SMLC to be able to accurately estimate the number of required BTSs to be used during the Multiateration Timing Advance procedure, to meet a targeted positioning accuracy, each individual BTS shall report the estimated apriori accuracy level to the BSC which in turn includes the accuracy level as the BTS Reception Accuracy in the Assistance Information Response message (see 3GPP TS 43.059 [6]) sent to the SMLC.  

	*** For information only ***


6.2
Internal timebase

The MS shall keep its internal timebase in line with that of signals received from the BTS. If the MS determines that the timing difference exceeds 2 µ seconds, it shall adjust its timebase in steps of ¼ normal symbol period. This adjustment shall be performed at intervals of not less than 1 second and not greater than 2 seconds until the timing difference is less than ½ normal symbol periods.

	*** Second change ***


6.3
Assessment of BTS timing

In determining the timing of signals from the BTS, the timings shall be assessed in such a way that the timing assessment error is less than ½ normal symbol periods. The assessment algorithm must be such that the requirements of 6.2 can be met.
To support accurate positioning using the Multilateration Timing Advance Method a higher level of accuracy of the assessment of BTS timing is required. During the procedure the requirement on tolerance on the assessment of the BTS timing shall be [± ¼] normal symbol period or better. For an MS using the RLC data block method the assessment error shall be reported as the MS Sync Accuracy in the uplink RLC data block (see 3GPP TS 43.059 [6]) wherein the assessment error corresponds to the variance of the estimatated timing of multiple synchronizations according to the equations below where N denotes the number of independent synchronizations and ti, i=1...N denotes the estimated timing in synchronization i. 
The variance var (t) of the estimated timing shall be evaluated using the formula:
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s2 is the unbiased sample variance
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, i.e.
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	*** Third change ***


6.4
Timing of transmission

The MS shall time its transmissions to the BTS according to signals received from the BTS. The MS transmissions to the BTS, measured at the MS antenna, shall be 468,75‑TA normal symbol periods (i.e. 3 timeslots‑TA) behind the transmissions received from the BTS, where TA is the last timing advance received from the current serving BTS. The tolerance on these timings shall be ± 1 normal symbol period. For CTS, the tolerance on these timings shall be ± ½ normal symbol period.
For an MS that transmits to a BTS in response to a RRLP Multilateration Timing Advance Request message (see 3GPP TS 43.059 [6]) the requirement on tolerance on the timings of its transmissions shall be [ ±1/8] normal symbol period or better. In addition, immediately prior to transmitting to a BTS while performing Multilateration Timing Advance procedure using the RLC Data Block method (see 3GPP TS 44.018 [8] and 3GPP TS 43.059 [6]), the MS shall also estimate the offset between the nominal transmission opportunity, as determined in relation to the estimated timing of the BTS, and the selected transmission opportunity, as dictated by the internal time base. The offset shall be reported as the MS Transmission Offset in the uplink RLC data block [6]. If the selected uplink transmission opportunity is ahead of the nominal transmission opportunity, the MS transmission Offset shall be reported as a positive value. Similarly, if the selected uplink transmission opportunity is behind the nominal transmission opportunity, the MS transmission Offset shall be reported as a negative value. While performing the Multilateration Timing Advance procedure a MS may be subject to more stringent requirements on internal timebase and assessment of BTS timing than what is specified in subclause 6.2. 

In case of a multislot configuration, the MS shall use a common timebase for transmission of all channels. In this case, if the MS, not in EC operation, does not support transmission of reduced symbol period bursts, it may optionally use a timeslot length of 157 normal symbol periods on timeslots TN = 0 and 4, and 156 normal symbol periods on timeslots with TN = 1, 2, 3, 5, 6 and 7, rather than 156,25 normal symbol periods on all timeslots. An EC-GSM-IoT MS, when in EC operation, shall use the timeslot length with integer symbol periods, see subclause 5.7.2.

If the MS supports reduced symbol period transmissions, it shall use a timeslot length of 187.5 reduced symbol periods or a timeslot of length 156.25 normal symbol periods. When there is a pair of different symbol period bursts on adjacent timeslots, then the guard period between the two bursts shall be 8.5 normal symbol periods which equals 10.2 reduced symbol periods. The active part of a reduced symbol period burst shall start a quarter of a normal symbol period later compared to a normal symbol period burst as shown in Figure 5.7.3.

In case of a circuit switched multislot configuration, the common timebase shall be derived from the main channel and the TA values received on other channels shall be neglected. In case of a packet switched multislot configuration the common timebase shall be derived from all timeslots monitored by the MS. In this case, the MS may assume that the BTS uses a timeslot length of 156,25 normal symbol periods on all timeslots using normal symbol period and a timeslot length of 187,5 reduced symbol periods on all timeslots using reduced symbol period. In the case of a combination of circuit and packet switched channel configuration the MS may derive the common timebase from the circuit switched channel only. 

	*** End of Changes ***


