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1. 
Introduction
The LPP impacts for NB-IoT positioning support have been discussed in e-mail discussion "[96#53][LTE/eNB-IoT] Positioning LPP" and are summarized in [1]. Some items were identified in [1] which require further discussion/agreements at RAN2. 
This document provides our view on these open items.
2. 
Discussion
#1. 



LPP Reliable Transport: LPP Retransmission (Clause 4.3.4.1)
When an LPP message which requires acknowledgement is sent and not acknowledged, it is resent by the sender following a timeout period up to three times. The timeout period is determined by the sender implementation but shall not be less than a minimum value of 250ms [2].
The proposed timeout period for NB-IoT varies between 5 and 60 seconds [1]. Depending on the UE's coverage level, transmission of LPP messages can take quite different times (e.g. from a few ms to, several seconds). Therefore, the timeout would depend on coverage level, and a general single timeout value would be difficult to define. A harmonized value of 20 seconds (stated as recommendation, not requirement) is currently included in the draft CR [3]. However, such a high value will be useless if the LPP Response Time in QoS is 20 seconds or less. 
Proposal 1: 
Use 5 seconds as a recommended minimum retransmission timeout period if the coverage level is not known.

#2.




Common IEs (Clause 6.4.1) – ECGI
Currently, the IE ECGI is defined as "Evolved Cell Global Identifier (ECGI), the globally unique identity of a cell in E‑UTRA", and consists of MCC/MNC and 28-bit cell identity. This IE is used at various places, e.g., in OTDOA‑SignalMeasurementInformation which can also be used for NB-IoT.

There is no NB specific version of a CGI defined in 36.331. SIB1‑NB imports the CellIdentity and PLMN-Identity (MCC/MNC) from the EUTRA RRC definitions. Since NB-IoT is a variant of E-UTRAN, it appears correct to re-use the LPP ECGI for NB-IoT (which would avoid introducing new (redundant) fields in e.g. OTDOA‑SignalMeasurementInformation). A Note is proposed in [3] to clarify that the IE ECGI is also used for NB-IoT access. Therefore, no additional CGI would need to be introduced in e.g., CommonIEsRequestAssistanceData. 
Proposal 2: 
The IE ECGI in LPP is also used for NB-IoT.

#3.




Common IEs Positioning (Clause 6.4.2) – LPP Message Size Limitation

The issue of message size limit/adaptation has already been identified in TR 23.730 [4]. As defined in TS 23.271, [5] the E-SMLC could be aware of the coverage level. The E-SMLC can then employ suitably long retransmission (see issue #1 above) and response timers (see issue #4 below), as well as a preferred maximum message size and limitation on the number of messages transferred. However, these message size limits are (currently) not known to the UE. Although, the E-SMLC can restrict the amount of assistance data sent to the UE, and (usually indirectly) the amount of location information requested, this (indirect) control of message size would be inefficient. 
In case of an assistance data request from the UE, and message size limitations apply, the E-SMLC would not know which of the requested assistance data are most important for the UE. In case of message size limits apply, the E-SMLC may send a subset of the UE requested assistance data. However, the E-SMLC does not know which assistance data are most important for the UE and may send a less important assistance data subset to the UE.  
In case of location information transfer, the E-SMLC could restrict the number of UE measurements via limiting the e.g., neighbour cell assistance data or GNSSs, etc. However, the E-SMLC does not know a-priory which e.g., cells or satellites the UE can measure. Therefore, a high number of cell or satellite candiates for measurement is usually preferred, which may also result in a high number of UE measurements, but often with some measurements of poor quality. The poor quality measurements are in general still useful for the E-SMLC. However, if message size limitations apply, the UE should better send e.g., high quality measurements only.   
Therefore, the message size limits (e.g., used/determined at the E-SMLC anyhow) should also be known to the UE. The UE could then prioritize any request for AD such that more important AD would fit within the size limit, and prioritize returned location measurements such that more important/useful measurements are included in an LPP Provide Location Information message.
Proposal 3: 
Any LPP message size limits should also be known to the UE.
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Common IEs Positioning (Clause 6.4.2) – LPP Response Time

There appears to be consensus that the LPP Response Time (measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation) should be extended (currently between 1 and 128 seconds) [1]. Companies who stated a preference in [1] suggest 512 seconds. Therefore, 512 seconds are also used in the draft CR [3], but in square brackets (i.e, FFS), since one company sugest that the exact value used needs to be further checked.  
Maximum 512 seconds (about ~8 minutes) appears to be sufficient, even in case the entry to idle state is delayed for a long time on the network side. 
Proposal 4: 
Use 512 seconds as maximum LPP Response Time.
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OTDOA Positioning (Clause 6.5.1) – UE Capabilities

Two additional UE capabilities for OTDOA are proposed in [1,3]:
1. maxBandwidthForRSTD:
indicates the maximal supported bandwidth for RSTD measurements
2. nprs-in-more-than-one-prb:
indicates that the target device does not support NPRS configuration in more than one resource block.
Item (1) is according to the following RAN1 agreement [6]:
"Signalling is provided for the UE to indicate its capability of maximal bandwidth for RSTD measurement for OTDOA positioning to the E-SMLC in LPP".

In [1] the issue was raised that for the values of the maxBandwidthForRSTD additional input from RAN1 is required. However, the in [3] proposed values are aligned with current LPP, where the PRS bandwidth can take the values of 
prs-Bandwidth


ENUMERATED { n6, n15, n25, n50, n75, n100, ... }.

In the addition, the value n1 is needed for NB-IoT.
Proposal 5: 
The values for the capability maxBandwidthForRSTD should be 1, 6, 15, 25, 50, 75, and 100 resource blocks.
If the UE supports maxBandwidthForRSTD of 1 PRB, it is not clear if the UE also supports hopping to other NPRS carrier frequencies for RSTD measurements. The RAN1 agreements [6] state:

"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"
That seems to imply that there is a possibility that the UE supports NPRS on one carrier only (e.g, no frequency hopping). Therefore, the additional capability of nprs-in-more-than-one-prb is proposed in [3]. 

Proposal 6: 
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. 
#6.




A-GNSS, TBS, Sensor, WLAN, and BT Positioning

The issue was raised in [1] whether A-GNSS, TBS, Sensor, WLAN, and BT Positioning is in the scope of this work item or not. Since LPP was agreed as positioning protocol for NB-IoT devices, we see no reason to limit the positioning methods, in particular since the required LPP changes are rather minor. 
Proposal 7: 
All LPP positioning methods should also be supported for NB-IoT access. 
3. 
Summary

In this document, we provided our view on the issues raised in [1], and which are currently marked as FFS in [2]:
Proposal 1: 
Use 5 seconds as a recommended minimum retransmission timeout period if the coverage level is not known.
Proposal 2: 
The IE ECGI in LPP is also used for NB-IoT.

Proposal 3: 
Any LPP message size limits should also be known to the UE.

Proposal 4: 
Use 512 seconds as maximum LPP Response Time.

Proposal 5: 
The values for the capability maxBandwidthForRSTD should be 1, 6, 15, 25, 50, 75, and 100 resource blocks.
Proposal 6: 
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. 
Proposal 7: 
All LPP positioning methods should also be supported for NB-IoT access. 
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