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Introduction
In RAN2 #101 meeting one LS was approved to send to RAN4 [1] for NR positioning. The text in the liaison was duplicated as below,
	1. Overall Description:
RAN2 has discussed Rel-15 NR positioning support based on E-UTRA reference signals and agreed the following:
	· NR device should have the capability to request the NR cell to assign measurement gaps for the time when it wants to do E-UTRA positioning measurements. (i.e. following the procedure defined for LTE)
· FFS Whether the UE needs to acquire MIB/SIB1 which would require longer idle periods.
· RAN2 confirms that there is a need to define measurement gaps for inter-RAT E-UTRA RSTD and ECID measurements and requires RAN4 input for continuation of the work.



2. Actions:
ACTION: RAN2 respectfully asks RAN4 to determine the feasibility of defining measurement gaps for inter-RAT E-UTRA RSTD measurements and any inter-RAT E-UTRA measurements for E-CID positioning for measurement by devices served by an NR cell.


In this contribution we discuss the feasibility for defining measurement gaps for positioning related measurement from RAN4 perspective, and the corresponding reply LS is also proposed in this meeting [2].
Discussion on ECID measurement
In TS38.305 it was specified that,
	E-CID measurements for E-UTRA may include [20, 21]:
UE measurements ([20], [21]):
-	E-UTRA Reference signal received power (RSRP);
-	E-UTRA Reference Signal Received Quality (RSRQ);
-	UE E-UTRA Rx – Tx time difference; 
-	GERAN RSSI;
-	UTRAN CPICH RSCP;
-	UTRAN CPICH Ec/Io;
-	WLAN RSSI.
E-UTRAN measurements ([20], [21]): 
-	ng-eNB Rx – Tx time difference
[bookmark: _Hlk494070603]-	Timing Advance (TADV):
-	Type1: TADV = (ng-eNB Rx – Tx time difference) + (UE E-UTRA Rx – Tx time difference)
-	Type2: TADV = ng-eNB Rx – Tx time difference;
-	Angle of Arrival (AoA).


In the case of a serving gNB (SA case), it is meaningless to require UE to perform Rx-Tx time difference measurement for an inter-RAT E-UTRAN cell since UE is not able to have Tx timing for a non-serving cell. In LTE, the UE RX-TX time difference is measured from the PCell only. So here we also think it’s infeasible to measure UE Rx-Tx time difference for an inter-RAT E-UTRAN cell and therefore the measurement gap for inter-RAT E-UTRAN UE Rx-Tx time difference is infeasible as well.
Since the SA case is assumed here, UE is not required to support inter-RAT measurement for 2G and 3G RATs, so we don’t need to consider GERAN RSSI, UTRAN CPICH RSCP, UTRAN CPICH Ec/Io and WLAN RSSI. For E-UTRA RSRP/RSRQ measurement, it was specified in TS38.305 as,
	[bookmark: _Toc494129907][bookmark: _Toc508584453]4.3.4	Enhanced Cell ID methods
In the Cell ID (CID) positioning method, the position of an UE is estimated with the knowledge of its serving ng-eNB, gNB and cell. The information about the serving ng-eNB, gNB and cell may be obtained by paging, registration, or other methods.
Enhanced Cell ID (E‑CID) positioning refers to techniques which use additional UE measurements and/or NG-RAN radio resource and other measurements to improve the UE location estimate.
In this version of the specification, E-CID is supported for E-UTRA only.
Although E-CID positioning may utilise some of the same measurements as the measurement control system in the RRC protocol, the UE generally is not expected to make additional measurements for the sole purpose of positioning; i.e., the positioning procedures do not supply a measurement configuration or measurement control message, and the UE reports the measurements that it has available rather than being required to take additional measurement actions.
In cases with a requirement for close time coupling between UE and ng-eNB measurements (e.g., TADV type 1 and UE Tx-Rx time difference), the ng-eNB configures the appropriate RRC measurements and is responsible for maintaining the required coupling between the measurements.
In the case of a serving gNB, E‑CID positioning can be supported using E-UTRA measurements provided by a UE to the serving gNB.


No additional measurement is expected from UE for the sole purpose of positioning in NR. This is also same in LTE ECID measurement, in TS36.355, the LPP based ECID measurement request (ECID-RequestLocationInformation) is not a measurement configuration for UE but it’s like a request to ask UE to report the measurement results which have already been measured by UE. So in NR SA, the LMF based ECID measurement request (still under discussing in RAN2) also doesn’t need any measurement behaviours and therefore the measurement gap is not needed.
There is another ECID measurement associated with LPPa+RRC in LTE. The LPPa+RRC ECID is that the E-SMLC initiates the procedure by sending an E-CID MEASUREMENT INITIATION REQUEST message to eNB via LPPa and eNB will probably configure corresponding measurement object to UE via RRC. In NR, the definition for E-CID Measurement Initiation procedure is specified as below (duplicated from TS38.455):
	[bookmark: _Toc486206321][bookmark: _Toc500189565]8.2.1	E-CID Measurement Initiation
[bookmark: _Toc486206322][bookmark: _Toc500189566]8.2.1.1	General
The purpose of E-CID Measurement Initiation procedure is to allow the LMF to request the NG-RAN node to report E-CID measurements used by LMF to compute the location of the UE.


Thus, in NR, this NRPPa+RRC ECID procedure is quite similar as LPPa+RRC ECID in LTE, but the only difference is gNB may not configure UE measurement for pure positioning purpose based on the general design in TS38.305 (No additional measurement is expected from UE for the sole purpose of positioning in NR) . The only thing gNB may do is to report the existing measurement results of target UE to the LMF, however if no measurement results are available from this UE, then nothing will be reported to the LMF. So if no new measurement for ECID positioning will be configured from gNB, then no measurement gap for ECID positioning will be configured accordingly.
Based on the analysis above, we don’t think it’s needed to define any measurement gap for the ECID positioning measurement purpose in SA case.
Proposal 1: It’s not needed and not feasible to define measurement gap for inter-RAT E-UTRA measurements for E-CID positioning for measurement by devices served by an NR cell.
Discussion on OTDOA measurement
In NR, OTDOA is only available on the eNBs, which is as defined in TS38.305,
	[bookmark: _Toc486024472][bookmark: _Toc508584534]8.2.1	General
In this version of the specification, only OTDOA based on LTE signals is supported.
In the OTDOA positioning method, the UE position is estimated based on measurements taken at the UE of downlink radio signals from multiple E-UTRA TPs (possibly including PRS-only E-UTRA TPs from a PRS-based TBS), along with knowledge of the geographical coordinates of the measured TPs and their relative downlink timing.
The UE while connected to a gNB may require measurement gaps or idle periods to perform the OTDOA measurements from E-UTRA TPs.
Editor’s Note: 	The details of the measurement gaps/idle periods and corresponding UE request procedure are FFS.
The specific positioning techniques used to estimate the UE’s location from this information are beyond the scope of this specification.


So in NR SA, UE can only be configured to measure inter-RAT EUTRAN RSTD. The location information request procedure is as blelow,
	Figure 8.2.3.3.1-1 shows the Location Information Transfer operations for the OTDOA positioning method when the procedure is initiated by the LMF.

Figure 8.2.3.3.1-1: LMF-initiated Location Information Transfer Procedure
(1)	The LMF sends an LPP Request Location Information message to the UE. This request includes indication of OTDOA measurements requested, including any needed measurement configuration information, and required response time.
(2)	The UE obtains OTDOA measurements as requested in step 1. The UE then sends an LPP Provide Location Information message to the LMF, before the Response Time provided in step (1) elapsed, and includes the obtained OTDOA measurements.  If the UE is unable to perform the requested measurements, or the Response Time elapsed before any of the requested measurements were 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.


After UE received the request from LMF, it will conduct the RSTD measurement on inter-RAT E-UTRAN cell, however, the LPP signalling cannot be decoded by serving gNB, so gNB will not configure any measurement gap for UE OTDOA measurement. Then, UE may need to request the measurement gap from serving gNB for this inter-RAT RSTD measurement for OTDOA positioning purpose. Actually, this gap request procedure is similar as LTE, which is duplicated from TS36.331 as below,
	[bookmark: _Toc487673462]–	InterFreqRSTDMeasurementIndication
The InterFreqRSTDMeasurementIndication message is used to indicate that the UE is going to either start or stop OTDOA inter-frequency RSTD measurement which requires measurement gaps as specified in TS 36.133 [16, 8.1.2.6]. The InterFreqRSTDMeasurementIndication message is also used to indicate to the network that the UE is going to start/stop OTDOA intra-frequency RSTD measurements which require measurement gaps.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E‑UTRAN
InterFreqRSTDMeasurementIndication message
-- ASN1START

InterFreqRSTDMeasurementIndication-r10 ::=			SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE {
			interFreqRSTDMeasurementIndication-r10	InterFreqRSTDMeasurementIndication-r10-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

InterFreqRSTDMeasurementIndication-r10-IEs ::=		SEQUENCE {
	rstd-InterFreqIndication-r10		CHOICE {
		start								SEQUENCE {
			rstd-InterFreqInfoList-r10				RSTD-InterFreqInfoList-r10
		},
		stop								NULL
	},
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}

RSTD-InterFreqInfoList-r10 ::=	SEQUENCE (SIZE(1..maxRSTD-Freq-r10)) OF RSTD-InterFreqInfo-r10

RSTD-InterFreqInfo-r10 ::=		SEQUENCE {
	carrierFreq-r10					ARFCN-ValueEUTRA,
	measPRS-Offset-r10				INTEGER (0..39),
	...,
	[[	carrierFreq-v1090			ARFCN-ValueEUTRA-v9e0				OPTIONAL
	]]
}

-- ASN1STOP


In LTE eNB will probably configure the corresponding measurement gap for the inter-frequency RSTD measurement. So for NR SA case, UE can also provide the inter-RAT RSTD information (carrier and PRS-offset/gap-offset) to the gNB for a measurement gap. Another thing to consider will be the measurement gap patterns: since in NR there are 24 gap patterns and they have different MGRP and MGL, it might be a question “does UE need to provide MGRP info and MGL info to gNB for measurement gap for RSTD measurement”. In our understanding, we could reuse the same methodology and rule in LTE, which is as following (TS36.133), 
NOTE 1:	When inter-frequency RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern 0 can be used. For defining the inter-frequency and inter-RAT requirements Tinter1=30ms shall be assumed. 
Since the RSTD measurement is only for EUTRAN network and its PRS periodicity and offset is completely unchanged, we can still assume that gap pattern 0 (MGRP=40ms and MGL=6ms) will be used for RSTD measurement and in that case UE only need to provide the carrier information and gap offset information (0~39). However, the gap sharing between inter-RAT RSTD measurement and other gap based measurement shall be FFS in RAN4.
In last meeting some companies argued that the other gap patterns, e.g. #1 and #5, might be used for EN-DC RSTD measurement, however, from our perspective, the benefit is not clear compared with LTE. In LTE, gap pattern #0 can be shared by both RSTD measurement and other inter-frequency/inter-RAT RRM measurement; and in NR, the gap pattern #0 also can be shared by both RSTD measurement and other inter-frequency/inter-RAT RRM measurement; moreover, NR has intra-frequency measurement with gap which may also share the gap resource with RSTD measurement. So gap pattern #0 will still be a feasible configuration to support RSTD measurement and other RRM measurement. Secondly, since now EN-DC RSTD measurement only be conducted on LTE RAT with the same implementation as in LTE, using gap pattern #0 for RSTD measurement will also benefit to the UE implementation complexity, i.e. UE doesn’t need to change the implementation for gap based RSTD measurement from LTE.     
Proposal 2: When inter-RAT RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern 0 can be used. The gap sharing between inter-RAT RSTD measurement and other gap based measurements is FFS in RAN4.
Conclusion
In this contribution we discuss the feasibility for defining measurement gaps for positioning related measurement from RAN4 perspective 
Proposal 1: It’s not needed and not feasible to define measurement gap for inter-RAT E-UTRA measurements for E-CID positioning for measurement by devices served by an NR cell.
[bookmark: _GoBack]Proposal 2: When inter-RAT RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern 0 can be used. The gap sharing between inter-RAT RSTD measurement and other gap based measurements is FFS in RAN4.
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