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This document discusses the choice of protocol between the UE and the LMF for NR positioning in Rel-16.
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]Discussion
In Rel-15, RAN plenary took the decision to reuse LPP as a protocol between the UE and the LMF, since it allowed transport of the E-UTRA and RAT-independent measurements and related assistance data that were needed for the positioning methods to be supported in Rel-15 ([1]).
For Rel-16, “native” NR positioning methods such as NR OTDOA (and perhaps others, depending on RAN1 outcomes) are expected to be introduced, requiring new sets of measurements.  Accordingly, it could be considered to introduce a new “NRPP” protocol to supplement or replace LPP in this role.
Defining a new protocol that carried the same LTE-specific and RAT-independent  information as LPP would be a substantial standardisation effort, although it would be possible to reuse large amounts of the data formats from LPP (e.g., we anticipate that the GNSS message formats could be reused unchanged).  In addition, in order to support a mix of Rel-15 and Rel-16 UEs, an LMF would need to support both protocols, and there would need to be some way of negotiating which protocol to use towards the UE, such as a negotiation between the AMF and the LMF before the positioning session started.  (Alternatively, different release UEs could be handled by different LMFs with the appropriate protocol support, which would also require some pre-negotiation.)  Such protocol selection issues would need to be resolved by SA2.
Observation 1: Introducing a new “NRPP” protocol carries significant standardisation efforts, including impact to SA2.
LPP already supports NR access from Rel-15, so the changes to reuse it in Rel-16 should be focussed on the support of specific positioning methods.  Taking NR OTDOA as an example, it would require the following changes to introduce it to TS 36.355:
· Introduce NR assistance data into OTDOA-ProvideAssistanceData (note that extending otdoa-ReferenceCellInfo and otdoa-NeighbourCellInfo would not be an ideal solution due to the presence of LTE-specific fields in those IEs)
· Includes the definition of a new PRS-InfoNR, contents to depend on RAN1 decisions on PRS design
· Add the ability to request NR assistance data in OTDOA-RequestAssistanceData
· Introduce NR measurements into OTDOA-ProvideLocationInformation (similar to the provision of assistance data, this should be done with a new IE rather than extending OTDOA-SignalMeasurementInformation)
· Determine if additional values are needed for OTDOA-MeasQuality, as the targeted accuracy may be better for NR than for LTE
· Add NR supported bands to OTDOA-ProvideCapabilities
· Some capability fields will probably need to be divided between LTE and NR, e.g. maxSupportedPrsBandwidth will likely be different for the two systems
This is a fairly modest set of impacts as compared to fully re-implementing OTDOA support as well as defining the NR functionality in a new protocol.  Similarly, the effort to introduce NR E-CID should be limited (the main impact being to ECID-SignalMeasurementInformation).
Observation 2: The impact of introducing an NR version of an existing positioning method in LPP is limited.
If there are entirely new positioning methods involving the UE, the effort to implement them in LPP vs. a new protocol should be similar.
Considering this analysis, we propose to reuse LPP in NR Rel-16.
Proposal 1: Reuse LPP as the protocol between the UE and the LMF in NR Rel-16.
Conclusion
This document made the following observations:
Observation 1: Introducing a new “NRPP” protocol carries significant standardisation efforts, including impact to SA2.
Observation 2: The impact of introducing an NR version of an existing positioning method in LPP is limited.
[bookmark: _GoBack]In accordance with these observations, the following is proposed:
Proposal 1: Reuse LPP as the protocol between the UE and the LMF in NR Rel-16.
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