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1 Introduction

RAN2 has been recently working on positioning support for NR in Rel-15.

RAN4 needs to discuss and define the applicable requirements, which is addresses in the current contribution.
2 Discussion

Since Rel-9 LTE, the following UE measurements are defined for positioning purpose: 
· OTDOA measurements (RSTD), and

· E-CID measurements (UE Rx-Tx time difference, RSRP, and RSRQ), where UE Rx-Tx time difference are only defined for PCell. 
The OTDOA measurements are requested by E-SMLC via LPP, while E-CID measurements are requested via LPP or LPPa.
For NR, the UE positioning architecture is illustrated in Figure 1 below, where:
Note 1: The gNB and ng-eNB may not always both be present.

Note 2: When both the gNB and ng-eNB are present, the NG-C interface is only present for one of them (FFS).
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Figure 1: UE Positioning Architecture applicable to NG-RAN.

In Rel-15 NR, only OTDOA and E-CID based on LTE signals are supported according to TS 38.305, with the following protocols:
· LPP between LMF and UE via its PCell for both OTDOA and E-CID, which is associated with ng-eNB (in NSA NR) or gNB (in SA NR), and
· NRPPa between LMF and ng-eNB for OTDOA (for ng-eNB configuration information) and between LMF and NG-RAN node (gNB or ng-eNB) for E-CID.
Accordingly, RAN4 needs to discuss the applicable UE requirements for the OTDOA and E-CID measurements, for both NSA NR and SA NR.
2.1 NSA NR

In NSA NR, the measurements are requested via ng-eNB. And the UE measurements, OTDOA measurements (RSTD) or UE E-CID measurements (UE Rx-Tx, RSRP, and RSRQ), can be either intra-frequency or inter-frequency with respect to the serving LTE PCell, with the exception for UE Rx-Tx which can only be on PCell. In this case, the existing corresponding LTE requirements in TS 36.133 shall apply for RSTD and all E-CID measurements.
When the UE requires measurement gaps for (inter-frequency LTE) positioning measurements in NSA, the applicable gaps would be the LTE gaps, based on which the existing requirements are defined. These are measurement gaps #0 and #1 for RSTD. Only intra-frequency requirements are defined in TS 36.133 for E-CID RSRP and RSRQ, and thus no measurement gaps are needed for E-CID.
· Proposal 1: The existing intra-frequency and inter-frequency requirements for RSTD in TS 36.133 shall also apply for RSTD measurements in NSA. No measurement gaps are needed for intra-frequency, while LTE measurement gap pattern #0 would be used for inter-frequency RSTD.
· Proposal 2: The existing intra-frequency requirements for E-CID in TS 36.133 shall also apply for E-CID measurements in NSA. No measurement gaps are needed.
· Observation 1: The existing RSTD and E-CID reporting criteria in 36.133 also apply for NS NR.

· Proposal 3: The applicability of the RSTD and E-CID measurement requirements in TS 36.133 for NSA is clarified in Section 3.6.1 of TS 36.133.
2.2 SA NR

In SA NR, the OTDOA and E-CID measurements are requested via gNB, and the measurements are inter-RAT E-UTRA measurements with respect to the NR PCell. The OTDOA measurements are RSTD, and the E-CID measurements in this case are E-CID RSRP and RSRQ. The support for such measurements is also indicated by RAN2 in their recent LS [1]. Currently there are no requirements for these measuremets, and they would need to be specified in TS 38.133.
· Proposal 4: RAN4 specifies in TS 38.133 measurement and accuracy requirements for inter-RAT E-UTRA FDD and TDD RSTD measurements.

· Proposal 5: The inter-RAT E-UTRA requirements for RSTD can be based on the corresponding inter-frequency requirements from TS 36.133.

· Proposal 6: RAN4 specifies in TS 38.133 measurement and accuracy requirements for inter-RAT E-UTRA E-CID RSRP and RSRQ measurements, both for FDD and TDD.

· Proposal 7: The inter-RAT E-UTRA requirements for E-CID RSRP and RSRQ can be based on the corresponding inter-RAT E-UTRA requirements for RRM (sections 9.4.2 and 9.4.3 in TS 38.133).
· Observation 2: If the NR UE does not support per-FR gaps then it needs per-UE gaps for the inter-RAT E-UTRA positioning measurements. If the UE supports per-FR gaps, then it would need FR1 gaps or per-UE gaps (up to the network) to measure LTE as inter-RAT. 

· Proposal 8: The applicable measurement gap patterns for inter-RAT E-UTRA RSTD measurements are: #0, #1, and #5 (MGL=6 ms and MGRP=160 ms).
· Proposal 9: The applicable measurement gap patterns for inter-RAT E-UTRA E-CID RSRP and RSRQ measurements are: #0, #1, #3, and #4, like for other inter-RAT E-UTRA measurements.
· Proposal 10: Inter-RAT E-UTRA RSTD and inter-RAT E-UTRA E-CID RSRP and RSRQ reporting criteria need to be introduced in TS 38.133.

3 Summary
The following have been observed and proposed in the contribution.

· Proposal 1: The existing intra-frequency and inter-frequency requirements for RSTD in TS 36.133 shall also apply for RSTD measurements in NSA.
· Proposal 2: The existing intra-frequency requirements for E-CID in TS 36.133 shall also apply for E-CID measurements in NSA.
· Observation 1: The existing RSTD and E-CID reporting criteria in 36.133 also apply for NS NR.

· Proposal 3: The applicability of the RSTD and E-CID measurement requirements in TS 36.133 for NSA is clarified in Section 3.6.1 of TS 36.133.

· Proposal 4: RAN4 specifies in TS 38.133 measurement and accuracy requirements for inter-RAT E-UTRA FDD and TDD RSTD measurements.

· Proposal 5: The inter-RAT E-UTRA requirements for RSTD can be based on the corresponding inter-frequency requirements from TS 36.133.

· Proposal 6: RAN4 specifies in TS 38.133 measurement and accuracy requirements for inter-RAT E-UTRA E-CID RSRP and RSRQ measurements, both for FDD and TDD.

· Proposal 7: The inter-RAT E-UTRA requirements for E-CID RSRP and RSRQ can be based on the corresponding inter-RAT E-UTRA requirements for RRM (sections 9.4.2 and 9.4.3 in TS 38.133).

· Observation 2: If the NR UE does not support per-FR gaps then it needs per-UE gaps for the inter-RAT E-UTRA positioning measurements. If the UE supports per-FR gaps, then it would need FR1 gaps or per-UE gaps (up to the network) to measure LTE as inter-RAT. 

· Proposal 8: The applicable measurement gap patterns for inter-RAT E-UTRA RSTD measurements are: #0, #1, and #5 (MGL=6 ms and MGRP=160 ms).

· Proposal 9: The applicable measurement gap patterns for inter-RAT E-UTRA E-CID RSRP and RSRQ measurements are: #0, #1, #3, and #4, like for other inter-RAT E-UTRA measurements.

· Proposal 10: Inter-RAT E-UTRA RSTD and inter-RAT E-UTRA E-CID RSRP and RSRQ reporting criteria need to be introduced in TS 38.133.

Draft CRs are provided for inter-RAT E-UTRA RSTD and E-CID RSRP and RSRQ measurements in [2] and [3], respectively.

Draft CR on inter-RAT RSTD and E-CID reporting criteria is provided in [4].
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