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Introduction
In RAN1#95 [1], the following candidate techniques were agreed for study of downlink and uplink positioning. 
	Agreement:
The following candidate techniques are considered for study of DL and UL positioning:
· Timing based techniques
· Round trip time measurement including support for multiple TRPs
· Combination of DL and UL techniques for NR positioning
· e.g. E-CID like techniques (including one or multiple cells)


In RAN1 #AH1901 meeting, the following agreement has been made on the additional aspects to consider.
	Agreement:
Additional aspects that have been proposed during the study:
· Receive signal waveform reporting
· UE-based positioning
· Multipath measurements
· SFN transmissions for positioning
· Techniques to lower UE complexity for OTDOA
· Broadcast of assistance data
· LMUs



In this contribution, we provide our consideration on E-CID in NR from RAN2 perspective.
E-CID
In the legacy E-CID in LTE and R15, two types of T_ADV have been defined:
· Type1 introduced in Rel-9: T_ADV = (eNB Rx – Tx time difference) + (UE Rx – Tx time difference)
· Type2 introduced in Rel-8: T_ADV = eNB Rx – Tx time difference
Correspondingly, the UE Rx-Tx time difference has been defined in RRC spec and LPP spec in Rel-8 and Rel-9, respectively.
TS 36.331:
[image: ]
TS 36.355:
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While in the LPPa spec, the TADV result obtained by the eNB is transmitted to the E-SMLC in the LPPa message, as specified in TS 36.455:
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As one of the most important positioning techniques and supported both in LTE and R15 NR, there is no reason for us to exclude it from the study of R16 positioning. 
[bookmark: _GoBack]Proposal 1: The procedure in TS 36.305 for E-CID can be adopted for the E-CID positioning in R16 as baseline. 
Proposal 2: UE could report beam index to LMF besides Rx-Tx time to assist downlink E-CID positioning.
Conclusion
In this contribution, we considered our consideration on E-CID in NR from RAN2 perspective, and we get the following observation and proposals:
Proposal 1: The procedure in TS 36.305 for E-CID can be adopted for the E-CID positioning in R16 as baseline. 
Proposal 2: UE could report beam index to LMF besides Rx-Tx time to assist downlink E-CID positioning.
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TP for Downlink E-CID in TS 38.305
[bookmark: _Toc535100446]X.Y.Z	Downlink E-CID Positioning Procedures
The procedures described in this subclause support E-CID related measurements obtained by the UE and provided to the E-SMLC using LPP. The term "downlink" is intended to indicate that from the E-SMLC perspective the involved measurements are provided by the UE; this set of procedures might also be considered as "UE-assisted, E-SMLC-based E-CID".
[bookmark: _Toc535100447]X.Y.Z.1	Capability Transfer Procedure
The Capability Transfer procedure for E-CID positioning is described in subclause 7.1.2.1.
[bookmark: _Toc535100448]X.Y.Z.1.1	Void
[bookmark: _Toc535100449]X.Y.Z.2	Assistance Data Delivery Procedure
Assistance data delivery is not required for UE- or eNB-assisted forms of E-CID positioning.
[bookmark: _Toc535100450]X.Y.Z.3	Location Information Transfer Procedure
The purpose of this procedure is to enable the E-SMLC to request position measurements from the UE, or to enable the UE to provide location measurements to the E-SMLC for position calculation (e.g., in case of basic self location where the UE requests its own location).
[bookmark: _Toc535100451]X.Y.Z.3.1	E-SMLC-initiated Location Information Transfer
Figure 8.3.3.3-1 shows the Location Information Transfer operations for the E-CID method when the procedure is initiated by the E-SMLC.
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Figure 8.3.3.3-1: E-SMLC-initiated Location Information Transfer Procedure.
(1)	The E-SMLC sends a LPP Request Location Information message to the UE for invocation of E-CID positioning. This request includes the E-CID measurements requested by the E-SMLC and supported by the UE as listed in Table 8.3.2.2-1 together with a required response time.
(2)	The UE performs the requested measurements and sends an LPP Provide Location Information message to the E-SMLC before the Response Time provided in step (1) elapsed. If the UE is unable to perform the requested measurements, or if the Response Time provided in step 1 elapsed before any of the requested measurements have been obtained, the UE returns any information that can be provided in an LPP message of type Provide Location Information which includes a cause indication for the not provided location information.
[bookmark: _Toc535100452]X.Y.Z.3.2	UE-initiated Location Information Delivery procedure
Figure 8.3.3.3.2-1 shows the Location Information Delivery procedure operations for the E-CID method when the procedure is initiated by the UE.
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Figure 8.3.3.3.2-1: UE-initiated Location Information Delivery Procedure.
(1)	The UE sends an LPP Provide Location Information message to the E-SMLC. The Provide Location Information message may include any UE measurements already available at the UE.
TP for Uplink E-CID in TS 38.305
[bookmark: _Toc535100453]X.Y.Z	Uplink E-CID Positioning Procedures
The procedures described in this sub clause support E-CID related measurements obtained by the eNodeB and provided to the E-SMLC using LPPa. The term "uplink" is intended to indicate that from the E-SMLC point of view, the involved measurements are provided by the eNodeB; this set of procedures might also be considered as "eNB-assisted E-CID". An example of this uplink E-CID positioning method is AoA+TADV.
NOTE:	Uplink E-CID positioning not using TADV type 1 does not require LCS support in the UE and therefore, works also with legacy UEs (assuming that any involved measurements delivered in RRC are supported by the legacy UEs).
[bookmark: _Toc535100454]X.Y.Z.1	Position Capability Transfer Procedure
The position capability transfer procedure is not applicable to uplink E-CID positioning not using TADV type 1. For uplink E-CID positioning using TADV type 1, the Capability Transfer procedure for E-CID positioning is described in subclause 7.1.2.1.
[bookmark: _Toc535100455]X.Y.Z.2	Assistance Data Delivery Procedure
The assistance data delivery procedure is not applicable to uplink E-CID positioning.
[bookmark: _Toc535100456]X.Y.Z.3	Position Measurement Procedure
The purpose of this procedure is to enable the E-SMLC to request position measurements from the eNodeB.
[bookmark: _Toc535100457]X.Y.Z.3.1	E-SMLC-initiated Position Measurement
Figure 8.3.4.3.1-1 shows the Position Measurement operations for the uplink E-CID method when the procedure is initiated by the E-SMLC.


Figure 8.3.4.3.1-1: E-SMLC-initiated Position Measurement Procedure
(1)	The E-SMLC sends an LPPa E-CID MEASUREMENT INITIATION REQUEST message to the eNodeB. This request includes indication of E-CID measurements requested and whether the result is expected only once or periodically.
(2)	If the E-SMLC in step (1) requested UE measurements (i.e., RSRP, RSRQ measurements), or if the eNodeB requires UE measurements associated with the measurements requested by the E-SMLC (e.g., TADV type 1, which requires a UE Tx-Rx time difference measurement to be delivered from the UE to the eNodeB), the eNodeB may configure the UE to report the measurement information requested as specified in TS 36.331 [14].
(3)	If the result is expected only once and the eNodeB initiates at least one of the E-CID measurements as requested, the eNodeB sends an LPPa E-CID MEASUREMENT INITIATION RESPONSE to the E-SMLC, which includes the obtained E-CID measurements. If the result is expected periodically and the eNodeB is able to initiate at least one of the E-CID measurements as requested, the eNodeB sends an LPPa E-CID MEASUREMENT INITIATION RESPONSE to the E-SMLC, which does not include any result. The eNodeB reports then the obtained measurements by initiating the E-CID Measurement Report procedure, with the requested periodicity. If the eNodeB is unable to initiate any of the requested measurements as requested from the E-SMLC, or is unable to instigate any of the required RRC procedures to obtain the requested measurements from the UE, the eNodeB sends an LPPa E-CID MEASUREMENT INITIATION FAILURE message providing the error reason. If the failure occurs during a periodic reporting, the eNodeB sends an LPPa E-CID MEASUREMENT FAILURE INDICATION message.
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ue-RxTxTimeDiff
This field specifies the UE Rx-Tx time difference measurement, as defined in [17]. Itis provided only for
measurements on the UE's primary cell.

Measurement report mapping is according to 3GPP TS 36.133 [18].





