[bookmark: _Ref452454252]3GPP TSG RAN WG1 Meeting #87	R1-1611489
Reno, USA, 14th-18th November 2016

	Agenda item:
	6.2.8.3

	Source:
	Nokia, Alcatel-Lucent Shanghai Bell

	Title:
	PRS Configuration for OTDOA Positioning in FeMTC

	Document for:
	Discussion and Decision


1. Introduction
The revised WID for “Further Enhanced MTC for LTE” has been approved in RAN#73 meeting with following agreement for OTDOA positioning in FeMTC [1].
· Positioning [RAN4, RAN1]
· E-CID: RSRP/RSRQ measurement
· E-CID: UE Rx-Tx time difference measurement
· OTDOA: core requirements
· OTDOA: consider improvements of accuracy, UE complexity and power consumption

In RAN1#86bis meeting, it was agreed that [2]
· For Rel-14 feMTC OTDOA  positioning reference signal, enhancements to the legacy LTE PRS patterns and sequences can be considered but need to be justified by significant performance improvement compared to legacy
· Strive for the possibility for the legacy PRS REs to overlap with the Rel-14 PRS REs
· Rel-14 PRS configuration includes
· All legacy parameters, i.e., bandwidth, periodicity, subframe offset, number of consecutive subframes, etc.
· FFS transmission in invalid subframes
· Sets of values of the parameters are FFS
· Determination of frequency location remains FFS
· Details of Rel-14 PRS configuration parameter settings are FFS
· Details of Rel-14 PRS muting pattern are FFS
· FFS how many Rel-14 PRS configurations are needed per cell
· FFS how many Rel-14 PRS configurations are needed per UE
· RSTD measurement of PRS in different sets of PRBs in the frequency domain is supported
· FFS details
· Frequency hopping of PRS in OTDOA is supported.
· Configurations and details are FFS

In this contribution, we share our views on PRS configuration for OTDOA positioning in FeMTC.
2. PRS Configuration for Transmission Point
In LTE Rel-13, one cell has one PRS configuration for all UEs, where one PRS configuration includes one PRS bandwidth, one PRS subframe number, one PRS configuration index, one PRS muting pattern and so on. Since available PRS bandwidth is an important factor for RSTD measurement accuracy improvement, wider PRS transmission bandwidth normally means higher RSTD measurement accuracy achieved within fewer PRS subframes. 
In the intra-frequency RSTD measurement of existing LTE network [3], 
· If the PRS bandwidth is no less than 50 PRBs, then at least 1 PRS subframe per PRS occasion is needed for the given RSTD measurement accuracy of 5 Ts;
· If the PRS bandwidth is no less than 25 PRBs, then at least 2 PRS subframes per PRS occasion is needed for the given RSTD measurement accuracy of 6 Ts;
· If the PRS bandwidth is no less than 6 PRBs, then 6 PRS subframes per PRS occasion is needed for the given RSTD measurement accuracy of 15 Ts.
Therefore different PRS bandwidths have different PRS configuration requirements. In order to utilize the time-frequency resources more effectively, multiple PRS configurations had been discussed in RAN1#86bis meeting and the detailed numbers of PRS configurations per cell and PRS configurations per UE were agreed for further study [2]. Since the DL transmission bandwidth of FeMTC UE might be 1.4MHz or 5MHz, one transmission point could be configured with up to three PRS configurations with the consideration of existing PRS configuration for normal UEs.
Proposal 1: One transmission point can be configured with up to three PRS configurations.
The OTDOA information from eNB to location server includes TAC, SFN initialisation time, E-UTRAN access point position, PCI, global cell ID, EARFCN, number of antenna ports, PRS CP length, PRS bandwidth, PRS configuration index, number of PRS subframes per PRS occasion and PRS muting configuration. In these parameters, TAC, SFN initialisation time, E-UTRAN access point position, PCI, global cell ID, EARFCN and number of antenna ports are the cell-specific information, and moreover it is unnecessary to modify PRS CP length when the PRS bandwidth is changed. Therefore one PRS configuration could include one PRS bandwidth, one PRS configuration index, one PRS subframe number and one PRS muting configuration. Since PRS frequency hopping has been agreed to support in FeMTC Rel-14 [2], it is reasonable to include PRS frequency hopping configuration optionally in this PRS configuration.
Proposal 2: One PRS configuration in one transmission point could include one PRS bandwidth, one PRS configuration index, one PRS subframe number, one PRS muting configuration and one optional PRS frequency hopping configuration.
3. PRS Configuration for UE
Compared to lower PRS bandwidth, higher PRS bandwidth normally corresponds to more attractive RSTD measurement accuracy even with fewer PRS subframes. Therefore the narrowband-plus-wideband-PRS-based ToA measurement does not mean higher RSTD measurement accuracy than wideband-PRS-based ToA measurement only. So the location server might send the wideband PRS configuration to the UE for RSTD measurement even corresponding transmission point has one wideband PRS configuration and one narrowband PRS configuration. However, different from wideband UE, narrowband UE prefers more PRS resources for ToA measurement. It means that the location server might send both narrowband and wideband PRS configurations to the UE in the case above. So the selection of PRS configurations to the UE is an implementation issue at the location server side. The location server could send one or multiple PRS configuration(s) of one cell to the UE for RSTD measurement or CRS configuration to the UE for RSTD measurement. The maximal number of PRS configurations per cell for one UE could be same as the maximal number of PRS configurations per cell. It means that the maximal number of PRS configurations per cell for one UE could be 3. 
Observation 1: The selection of PRS configurations to the UE is an implementation issue at the location server side.
Observation 2: The maximal number of PRS configurations per cell for one UE could be same as the maximal number of PRS configurations per cell.
Proposal 3: Up to three PRS configurations corresponding to same cell could be configured to one UE for RSTD measurement.
In LTE Rel-13, the OTDOA information from location server to UE for each cell includes PCI, global cell ID, EARFCN, PRS/CRS CP length, number of antenna ports, PRS bandwidth, PRS configuration index, number of PRS subframes per PRS occasion and PRS muting configuration. Since PRS frequency hopping has been agreed to be supported in FeMTC Rel-14, similar to the PRS configuration from eNB to location server, one PRS configuration for one cell and to UE could include one PRS bandwidth, one PRS configuration index, one PRS subframe number, one PRS muting configuration and one optional PRS frequency hopping configuration.
Proposal 4: In LPP, one PRS configuration in one transmission point could include one PRS bandwidth, one PRS configuration index, one PRS subframe number, one PRS muting configuration and one optional PRS frequency hopping configuration.
4. Conclusions
In this contribution, we give our views on PRS configuration for OTDOA positioning in FeMTC with the following observation and proposals:
Proposal 1: One transmission point can be configured with up to three PRS configurations.
Proposal 2: One PRS configuration in one transmission point could include one PRS bandwidth, one PRS configuration index, one PRS subframe number, one PRS muting configuration and one optional PRS frequency hopping configuration.
Observation 1: The selection of PRS configurations to the UE is an implementation issue at the location server side.
Observation 2: The maximal number of PRS configurations per cell for one UE could be same as the maximal number of PRS configurations per cell.
Proposal 3: Up to three PRS configurations corresponding to same cell could be configured to one UE for RSTD measurement.
Proposal 4: In LPP, one PRS configuration in one transmission point could include one PRS bandwidth, one PRS configuration index, one PRS subframe number, one PRS muting configuration and one optional PRS frequency hopping configuration.
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