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On Definition of BTS Reception Accuracy Capability 
for Multilateration Positioning

introduction
Multilateration based positioning procedures [1] are defined in Rel-14 specifications for MS in PEO or EC operation. With these procedures, namely Multilateration Timing Advance (MTA) and Multilateration Observed Time Difference (MOTD), position estimation of a particular MS is possible in a network which is not equipped with additional LMU’s for position estimation. 
As part of the signalling procedure for multilateration based positioning, BSS provides the BTS Reception Accuracy Capability parameter of each BTS being included in the assistance information request received from the SMLC, within the assistance information response to the SMLC. SMLC decides the required position accuracy and the number of multilateration reports based on this parameter along with other criteria.
This discussion paper analyses the current test procedure for determining the BTS Reception Accuracy Capability and proposes modifications required to improve the overall efficiency of the procedure.

discussion
The multilateration signalling procedure at SMLC at high level involves the following steps:
SMLC obtains the assistance information from BSS for the set of cells selected by SMLC based on their geo-coordinates. The assistance information includes the BTS Reception Accuracy Capability and System Information parameters related to RACH access and coverage classes.
Based on the BTS Reception Accuracy Capability and MS Sync Accuracy Capability known from SGSN, SMLC decides on the number of multilateration reports required from the MS. SMLC includes the assistance information in the RRLP Multilateration Request message towards MS.
MS completes the multilateration procedure towards its detected neighbour cells and utilizes the assistance information provided for the multilateration access to these neighbour cells, if the triggered procedure is MTA.

The BTS Reception Accuracy Capability information is one of the factors for deciding the number of multilateration reports required from the MS and is measured based on tests as specified in [2], [3] under specific coverage conditions. The BTS Reception Accuracy Level is expected to be better when measured under better coverage conditions. If the BTS Reception Accuracy Capability is measured under a radio condition which is worse than the radio condition corresponding to the MS Sync Accuracy value, then the accuracy value for BTS reported to SMLC will be lower than the accuracy value of the MS corresponding to its current operating radio condition. This may lead to the SMLC’s assumption of a lower accuracy for the base station and hence its decision to trigger more multillateration access attempts to achieve the overall position accuracy required. 

Following is the test procedure defined for measuring the BTS Reception Accuracy Capability in [2]: 
The tests for assessing the BTS Reception Accuracy Capability shall be carried out at the reference sensitivity level of the RACH or, if the BTS supports EC-GSM-IoT (see 3GPP 44.018 [36]) at the input level of the EC-RACH (CC2) reference performance (see 3GPP TS 45.005 [22]). 
With the above condition for coverage level for a BTS supporting EC-GSM-IoT, its BTS Reception Accuracy Capability always corresponds to CC2 coverage level. On the other side, a BTS supporting EC-GSM-IoT may also support PEO. 
When SMLC requests assistance information from BSS for the multilateration procedure, the BTS Reception Accuracy Capability information included for BTS capable of EC operation will correspond to the measurement of accuracy at CC2 coverage condition. If the MS for which the assistance information is requested is only PEO capable, it will not be able to operate on CC2 coverage condition. Hence referring to the BTS Reception Accuracy Capability measured under CC2 condition for multilateration towards MS in PEO operation will lead to SMLC selecting a higher number of multilateration reports than required for the multilateration procedure.
Observation 1: Relating the BTS Reception Accuracy Capability to EC-GSM-IoT coverage condition for a higher coverage class may lead to requesting more multilateration attempts than necessary from PEO devices although they can operate only at better coverage condition than EC-GSM-IoT.
An EC-GSM-IoT capable base station needs to only support CC1 and CC4 as mandatory coverage classes, whilst CC2 and CC3 support are optional. In this case measuring the BTS Reception Accuracy Capability against CC2 coverage condition for a base station which does not support CC2 is impossible. On the other side, measurement of BTS Reception Accuracy Capability at CC4 coverage level for this case will result in a too conservative value for the BTS Reception Accuracy Capability, thus negatively impact the number of multilateration reports for EC-GSM-IoT devices in better radio condition than CC4 both from latency and energy consumption point of view.
Observation 2: It is impossible to measure the BTS Reception Accuracy Capability corresponding to CC2 coverage condition for a BTS which does not support CC2 because this BTS does not support CC2 processing of EC-RACH which the test case according to [2], [3] requires.
One simple solution for the problem referred to in observation 2 is to modify the radio condition for measurement of BTS Reception Accuracy Capability from input signal level corresponding to CC2 reference performance to CC1 reference performance. As per the possible distribution of MS’s across coverage classes in the network [4], 90% of the devices are expected to be in CC1. Thus, this solution will result in selecting the right set up of parameters for triggering multilateration procedure towards EC-GSM-IoT cells in most of the cases.

Proposal
The following proposal for defining the BTS Reception Accuracy Capability in the Rel-14 specifications (TS 45.010, TS 49.031 and TS 51.021) is made: 
1. The BSS reports one or two values for BTS Reception Accuracy Capability to the SMLC for each base station contained in the assistance information.
[bookmark: _GoBack]BTS Reception Accuracy Capability for PEO: The BTS Reception Accuracy Level valid down to the RACH reference sensitivity level. This value is reported if the base station supports PEO.
BTS Reception Accuracy Capability for EC-GSM-IoT: The BTS Reception Accuracy level valid down to the input signal level corresponding to the reference performance for EC-RACH CC1. This value is reported if the base station supports EC-GSM-IoT operation.

Note: RACH reference sensitivity level is referenced in TS 45.005 based on 0.5% BLER for the static channel.  Input signal level corresponding to the reference performance for EC-RACH CC1 is referenced in TS 45.005 based on 20% BLER for the static channel.
2. The reported BTS Reception Accuracy Capability shall be satisfied by all the MTA methods supported by the base station.

summary
The BTS Reception Accuracy Capability definition in the Rel-14 specification is analysed in regard to the impact of referring to the defined values in two scenarios, i.e. for a MS in PEO and also for a base station which does not support CC2.
The sourcing company proposes to agree the above proposal in section 3 and modify normative text in the following Rel-14 specifications to reflect this proposal:
· Changes to TS 45.010 [5] and TS 51.021 [6] to modify the test procedure related to the definition of up to two BTS Reception Accuracy Capability parameters for the BTS.
· Changes to TS 49.031 [7] for addition of the second BTS Reception Accuracy Capability parameter in the Assistance information message delivered from BSS to SMLC.
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