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1 Introduction

In RAN2#97[1], there were some discussions about positioning and several agreements addressing this topic are achieved as follows. 

· UE shall indicate to E-SMLC via LPP capability signalling when it requires positioning       measurements in Idle mode. 

· Assistance data is available only by LPP (for this release)

· We don’t have an UL RRC indication message to release the UE to Idle (in this release). The UE wait for the network to release the UE to Idle to start measurements that need to be done in Idle.

· UE support RSTD and RSRP/RSRQ measurement only in Idle mode (in this release).  

· FFS whether UE Rx-TX time difference measurements is supported. 
· Use FFS seconds as a recommended minimum retransmission timeout period if the coverage level is not known.
· The IE ECGI in LPP is also used for NB-IoT.

· Use 512 seconds as maximum LPP Response Time.
· The values for the capability maxBandwidthForRSTD should be 1, 6, 15, 25, 50, 75, and 100 resource blocks.

· FFS if the capability nprs-in-more-than-one-prb should be kept; e.g., in order to avoid sending unnecessary NPRS assistance data to the UE. 

· All LPP non-3GPP-RAT positioning methods may also be supported for NB-IoT access.

Along with the agreements a list of open issues is also captured, including topics such as positioning measurement and UE positioning capability. In this document we will further discuss the remaining issues on positioning.

2 Discussion
2.1 LPP retransmission timer
As agreed in RAN3#95, the Coverage Level IE is included in Initial UE Message to assist location service, and is defined as ENUMERATED {extendedcoverage} OPTIONAL [2]. It means that the Coverage Level IE only indicates whether the UE is in enhanced coverage. So when the E-SMLC receives the Coverage Level IE, it will consider the UE in bad coverage. Otherwise, if the E-SMLC does not receive the Coverage Level IE, it will consider the UE is in normal coverage. 
The message size of location measurement report in an LPP message may be more than 200 bytes. It may need 3 or 4 MAC PDUs to carry the LPP message assuming the UE is category NB1 (680bits). Since the minimum value of the timeout period in LTE is 250ms [3], we can extend the value as 4*250ms=1 second for UE in normal coverage in NB-IoT.

Proposal 1: Use 1 second as the minimum retransmission timeout period for UE in normal coverage in NB-IoT.

While for the UE in enhanced coverage, the timeout period should be extended further in order to avoid frequent retransmissions. In the worst coverage situation, one NPUSCH transmission with 128 repetitions takes about 40 seconds [4, 5]. Same as the above, the value should set to 4*40seconds=160 seconds considering multiple MAC PDUs. Thus, we suggest 160 seconds as the minimum timeout period. 
Proposal 2: Use 160 seconds as the minimum retransmission timeout period for UE in enhanced coverage in NB-IoT.
2.2 UE capability for OTDOA
As discussed in RAN2, whether to keep the multiPrbNprs capability is FFS. This capability is proposed to indicate that the target device does not support NPRS configuration in more than one resource block because the RAN1 agreement [6] states: 
"RAN4 are requested to set requirements for NB-IoT positioning assuming UE uses only NPRS within one carrier.

–
Additionally or alternatively, an NB-IoT UE can receive assistance information regarding 1-PRB NPRS"
Nevertheless it should be noted that the agreement is just for RAN4 to set requirements but does not add any limitations on the UE capability or NPRS configuration. In fact, an NB-IoT UE with 1-PRB bandwidth capability is able to receive and process multiple PRBs at different times by frequency retuning. Furthermore, some NPRS configurations may be quasi co-located with NPRS in other PRBs, or quasi co-located with PRS configurations, whereupon the UE is expected to combine the QCL (N)PRS transmissions in the several PRBs into a single RSTD report. This implies the UE is able to receive (N)PRS in more than one PRB naturally given enough time. Based on the above analysis, no clear motivations are found to introduce such capability indication for NB-IoT UE.
Proposal 3: There is no need for the multiPrbNprs capability.
2.3 Maximum number of carriers
For NB-IoT, multi-carrier operation is supported [7]. It is noted that the total frequency span should not exceed 20MHz and both anchor and non-anchor carriers are synchronised. In an NB-IoT cell, it is possible to deploy the anchor carrier and non-anchor carrier with in-band and guard-band operation mode respectively. Then considering that the central 6 PRBs of an LTE cell within the 20MHz system bandwidth cannot be configured for NB-IoT[3,8], the maximum number of carriers with NPRS will be 104.
Proposal 4: The maximum number of carriers with NPRS is 104 for NB-IoT.
3 Conclusion

In this contribution, the remaining issues on positioning are discussed, and some proposals are listed as following. 
Proposal 1: Use 1 second as the minimum retransmission timeout period for UE in normal coverage in NB-IoT.

Proposal 2: Use 160 seconds as the minimum retransmission timeout period for UE in enhanced coverage in NB-IoT.

Proposal 3: There is no need for the multiPrbNprs capability.

Proposal 4: The maximum number of carriers with NPRS is 104 for NB-IoT.
The corresponding changes are captured in [9].
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