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1 Introduction

During discussion in RAN2#101bis, it was agreed that for supporting inter-RAT OTDOA (OTDOA measurements towards LTE from a UE served in NR), the LMF needs to be able to provide a timing reference to the UE.  The details were left FFS.  This document further discusses the issue.
2 Discussion
Timing requirement for OTDOA
In order to take inter-RAT OTDOA measurements, the UE may need to request measurement gaps at a time that coincides with the PRS occasions of the target frequency.  This is the same requirement applicable to inter-frequency OTDOA measurements within LTE, where a gap request procedure was defined in which the UE indicates to the eNB when it expects to need gaps.  It was agreed to have a similar gap request procedure for NR to support measurements of LTE, and so the UE will need to be able to indicate to the gNB the time at which gaps are needed.

From the assistance data, the UE knows the timing of the target PRS occasions relative to the SFN timeline on the LTE side, so what is needed is a relationship between the serving NR cell’s timeline and that of a target LTE cell.  This information can be obtained by the LMF in at least two ways: by reporting from a UE (not necessarily the same one in the OTDOA positioning operation), or by configuration information from the network.

Use of existing timing information

In the case of an ng-eNB, the LMF can already obtain the SFN initialisation time as part of the OTDOA Information Transfer procedure in NRPPa.  Similarly, an E-SMLC can obtain the SFN initialisation time of an eNB via LPPa.  As a result, if the LMF knows the SFN initialisation time of the serving NR cell (which, however, is not currently available through NRPPa and would have to be obtained by some proprietary approach), it may be able to provide the SFN timing offset towards an LTE cell to the UE as part of the OTDOA assistance data.  This cannot be guaranteed in all cases, but it seems reasonable to have a facility for the LMF to send this information to the UE.

Proposal 1: The OTDOA assistance data format supports indicating an SFN timing offset between the serving NR cell and the LTE reference cell.

It was suggested in [1] to indicate to RAN3 that it would be useful to allow the LMF to retrieve the SFTD directly from the LTE eNB for this purpose.  We agree that such a procedure would have value, but it goes beyond the scope that was described in the Rel-15 WID and in our view it should be considered in Rel-16.

Proposal 2: A procedure to retrieve SFTD from the LTE eNB to the LMF can be considered for Rel-16.
Retrieval from the UE

If the LMF does not already have the timing information, it can try to obtain it from a UE.  It was suggested in [1] that this would be supported by performing an inter-RAT E-CID measurement before sending the OTDOA assistance data, so that the UE could report the SFN of the measured LTE cell.  It seems clear that the standard would not prohibit this approach, but it seems desirable to avoid introducing any mandatory linkage between the E-CID and OTDOA procedures.
Proposal 3: No linkage is introduced in the standard between the E-CID and OTDOA procedures.

As noted in [2], however, there is currently a problem in LPP with reporting of LTE E-CID measurements towards NR.  The IE ECID-SignalMeasurementInformation contains an optional primaryCellMeasuredResults, which obviously could not apply when the primary cell is NR (the contents are LTE specific).  However, the field description table for this field reads:

	primaryCellMeasuredResults

This field contains measurements for the primary cell, when the target device reports measurements for both primary cell and neighbour cells. This field shall be omitted when the target device reports measurements for the primary cell only, in which case the measurements the primary cell is reported in the measuredResultsList.


In short, the guidance is that when primaryCellMeasuredResults is omitted, it means the target device is reporting measurements for the primary cell only.  There is not currently a facility in this message structure for sending reports of SCG and/or neighbour cells only, as would be required in cases of an NR master node.

Proposal 4: Modify the requirements on ECID-SignalMeasurementInformation to enable reporting of E-CID measurements on LTE cells when NR is the master node, by declaring that if primaryCellMeasuredResults is omitted and measuredResultsList contains more than one entry, the measurements are assumed to be for SCG and/or neighbour cells and the measurements for the primary cell are not present.

Possible wording could be as follows:

	primaryCellMeasuredResults

This field contains measurements for the primary cell, when the target device reports measurements for both primary cell and neighbour cells. This field shall be omitted when the target device reports measurements for the primary cell only, in which case the measurements the primary cell is reported in the measuredResultsList, or when the primary cell is not an E-UTRAN cell, in which case the measuredResultsList comprises measurements of SCG and/or neighbour cells.


Furthermore, it was agreed in RAN2#101bis that only reporting of RSRP/RSRQ will be supported for LTE E-CID in standalone NR:

1: If E-UTRA based E-CID is supported in SA NR, only E-UTRA RSRP/RSRQ measurements are supported. 
2: If E-UTRA based E-CID is supported in SA NR, the UE only provides E-UTRA RSRP/RSRQ measurement results if available.
If read strictly, this means that the SFN would not be reported and it would not be possible to use an E-CID procedure to obtain the LTE cell timing for a subsequent OTDOA operation.  We understand that the intention of the agreement was not to preclude this case and the agreement should be revisited for clarification.

Proposal 5: In addition to RSRP and RSRQ, the UE may report the SFN of an LTE cell if detectable.
3 Conclusion
This document promulgated the following proposals:
Proposal 1: The OTDOA assistance data format supports indicating an SFN timing offset between the serving NR cell and the LTE reference cell.

Proposal 2: A procedure to retrieve SFTD from the LTE eNB to the LMF can be considered for Rel-16.
Proposal 3: No linkage is introduced in the standard between the E-CID and OTDOA procedures.

Proposal 4: Modify the requirements on ECID-SignalMeasurementInformation to enable reporting of E-CID measurements on LTE cells when NR is the master node, by declaring that if primaryCellMeasuredResults is omitted and measuredResultsList contains more than one entry, the measurements are assumed to be for SCG and/or neighbour cells and the measurements for the primary cell are not present.

Proposal 5: In addition to RSRP and RSRQ, the UE may report the SFN of an LTE cell if detectable.
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