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Introduction
In the RAN1 #98 meeting, the following tables was agreed and a LS (R1-1909796) was sent to RAN2 with the following agreements on the UE/gNB measurements and their related positioning techniques 
	DL/UL Reference Signals
	UE Measurements
	To facilitate support of the following positioning techniques

	Rel.16 DL PRS
	DL RSTD
	DL-TDOA

	Rel.16 DL PRS
	DL PRS RSRP
	DL-TDOA, DL-AoD, Multi-RTT

	Rel.16 DL PRS / Rel.16 SRS for positioning 
	UE Rx-Tx time difference
	Multi-RTT

	Rel. 15 SSB / CSI-RS for RRM
	SS-RSRP(RSRP for RRM), SS-RSRQ(for RRM), CSI-RSRP (for RRM), CSI-RSRQ (for RRM), SS-RSRPB (for RRM)
	E-CID



	DL/UL Reference Signals
	gNB Measurements
	To facilitate support of the following positioning techniques

	Rel.16 SRS for positioning
	UL RTOA
	UL-TDOA

	Rel.16 SRS for positioning
	UL SRS-RSRP
	UL-TDOA, UL-AoA, Multi-RTT

	Rel.16 SRS for positioning, Rel.16 DL PRS
	gNB Rx-Tx time difference
	Multi-RTT

	Rel.16 SRS for positioning,
	AoA and ZoA
	UL-AoA, Multi-RTT



According to the first table, NR E-CID is only limited to Rel-15 RRM measurement, which makes NR E-CID less powerful than the LTE E-CID.
Using RTT and AoA of the serving cell showed good performance as evaluated in the SI [1]. Therefore, we think what was supported in LTE E-CID should also be considered in NR E-CID, which means the measurement to derive RTT and AoA should also be supported. Note that Rel-15 already supports LTE E-CID for ng-eNB reported to LMF, therefore it does not make much sense that UEs served by ng-eNB can have better E-CID performance than UEs served by gNB.
Supported scenarios
In LTE, for the E_CID positioning methods it requires the RTT and AOA only based on the PCell. For NR, the RTT measurement based on UE Rx – Tx time difference, and gNB Rx – Tx time difference, and AOA measurement at least with respect to the PCell should be supported.
Furthermore, at the time of discussion E-CID in LTE, there is no DC architecture, while under the current positioning architecture, dual connectivity within the NG-RAN is a possible option. For Rel-15 EN-DC architecture, current specification only supports RTT/AOA with respect to E-UTRA PCell; NR PSCell is not supported. Moreover, for NE-DC, the RTT/AOA measurement of either NR PCell or E-UTRA PSCell is not supported as well.
To exploit the benefit of wide-band transmission and massive MIMO of NR, RTT and AOA measurement based on both NR PCell/PSCell should be supported. E-UTRA PSCelll can be FFS.
[bookmark: _GoBack]Proposal 1: Include RTT/AOA measurements in the E-CID positioning for NR PCell and NR PSCell. FFS E-UTRA PSCell in case of NE-DC.
Measurement
As an implicit assumption that E-CID measurement would not require any assistance data from LMF, the measurement of RTT should be based on UE Rx – Tx time difference and gNB Rx – Tx time difference, and the reference signal can be any signal available in the cell. 
Proposal 2: No dedicated assistance data from LMF is required for E-CID measurement.
3.1 UL part of E-CID
In LTE E-CID, both RTT and AoA are exploited along with the RRM measurements. Therefore, we think what was supported in LTE E-CID should also be considered in NR E-CID, which means the measurement to derive RTT and AoA should also be supported. Note that Rel-15 already supports LTE E-CID for ng-eNB reported to LMF, therefore it does not make much sense that UEs served by ng-eNB can have better E-CID performance than UEs served by gNB.
Similar to LTE, the UL part of E-CID is provided by gNB. The measurements include
· gNB Rx – Tx time difference
· AOA/ZOA
The measurement can be based on any uplink signals and channels. Details can be up to RAN1.
Proposal 3: For UL part of E-CID, support gNB Rx – Tx time difference and AOA/ZOA based on any uplink signals and channels, e.g., SRS or PRACH.
3.2 DL part of E-CID
In legacy LTE, the location server (E-SMLC) requests the UE to report UE Rx – Tx time difference and RRM measurement. For NR positioning, we think the same measurement should also be supported such that NR positioning can support DL E-CID.
Similar to LTE, the DL part of E-CID is provided by UE. The measurement includes 
· UE Rx – Tx time difference
The measurement can be based on any downlink signals and channel. Details can be up to RAN1.
Proposal 4: For DL part of E-CID, support UE Rx – Tx time difference based on any downlink signals and channels, e.g., TRS or SS/PBCH block.
Measurement report
For NR E-CID, it is not clear how RTT is obtained at LMF, at least the following options can be considered
· Option 1. UE and gNB reporting its Rx – Tx time difference separately to the LMF.
· Option 2. UE reporting UE Rx – Tx time difference to the serving gNB in RRM and gNB reporting type-1 TA to the LMF.
For Option 1, it is like a single-cell RTT, which is simple to implement. For Option 2, additional impact on RRM can be foreseen, since there is no UE Rx – Tx time difference reporting in NR-RRM measurement. In our view, both options should be supported for deriving the RRT for E-CID.
Similar to multi-RTT, the measurement report is conveyed by UE and gNB individually to the LMF, since it is difficult to add additional RRM measurement report to convey the UE Rx – Tx time difference to the serving gNB. Hence, we think Option1 should be supported. 
Proposal 5: Support the measurement reporting from UE and gNB to the LMF, respectively.
· From UE: UE Rx – Tx time difference.
· From gNB: gNB Rx – Tx time difference, AOA, and ZOA.
Conclusion
In this contribution, we considered E-CID in NR, and we get the following proposals:
Proposal 1: Include RTT/AOA measurements in the E-CID positioning for NR PCell and NR PSCell. FFS E-UTRA PSCell in case of NE-DC.
Proposal 2: No dedicated assistance data from LMF is required for E-CID measurement.
Proposal 3: For UL part of E-CID, support gNB Rx – Tx time difference and AOA/ZOA based on any uplink signals and channels, e.g., SRS or PRACH.
Proposal 4: For DL part of E-CID, support UE Rx – Tx time difference based on any downlink signals and channels, e.g., TRS or SS/PBCH block.
Proposal 5: Support the measurement reporting from UE and gNB to the LMF, respectively.
· From UE: UE Rx – Tx time difference.
· From gNB: gNB Rx – Tx time difference, AOA, and ZOA.
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