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Introduction
At RAN4 #98-e, the discussion on gNB measurement accuracy requirements for the Rel-16 WID on NR positioning [1] was continued. One of the open issues was related to the scope of gNB measurement accuracy requirements as depicted in the WF [2]. 
For this aspect the following is stated in [2]: 
	UL RTOA measurement accuracy requirements 
· FFS: whether gNB Rx-Tx time difference accuracy can be reused for UL-RTOA accuracy
· FFS: how to define reference time in the ideal UL-RTOA 
· Agreements in GTW:
· Further identify how to derive reference time in the ideal UL-RTOA (e.g. whether it is determined by gNB’s own timing based on LMF configuration). 
· If no consensus reached in the 2nd round, then further send LS to RAN1 and RAN3 to clarify the procedure.
· Candidate options to define the reference time in the ideal UL-RTOA: 
· Option 1: it is based on gNB’s interpretation of the SFN initialisation Time, and thus determined by gNB local timing.
· Option 2: it is based on an external interpretation of the SFN initialisation Time
· Other options are not precluded.


This contribution discusses the above open issue shown to be FFS.
Discussion
Current status
RAN4 has agreed at RAN4 #94-e to introduce accuracy requirements for gNB Rx-Tx time difference and for SRS-RSRP. Companies were encouraged to study the feasibility of introducing accuracy requirements also for UL-RTOA and/or AoA / ZoA measurements. At RAN4 #94bis-e, it was agreed not to introduce accuracy requirements for AoA/ZoA measurements and accuracy requirements for UL-RTOA were left for further discussion at RAN4 #95-e. No consensus on introducing accuracy requirements for UL-RTOA was achieved so far. 
At RAN4 #98, the discussion was continued. Concerns were raised on specifying accuracy requirements for UL-RTOA [3], since the requirements were seen not feasible to derive from a single gNB measurement node and hence complex configuration would need to be setup in order to do conformance testing for this performance requirement. In addition, dependency on the level of network synchronization was outlined. During the email discussion [4], a new concept proposal was mentioned in the commenting section, named “ideal UL-RTOA”. It was then suggested during email discussion to clarify that the reference time in the “ideal UL-RTOA” is determined by gNB’s own timing based on LMF configuration. It was stated by Huawei
“There can be 2 options to define the reference time in the ideal UL-RTOA: 
- Option 1: it is based on gNB’s interpretation of the SFN initialisation Time, and thus determined by gNB local timing.
- Option 2: it is based on an external interpretation of the SFN initialisation Time”
Our preference is option 1 because it can avoid dependency of measurement accuracy on gNB synchronization. As such UL-RTOA is a single node measurement, and the measurement accuracy solely depends on the TOA estimation based on SRS, and the requirements from gNB Rx-Tx can be re-used.”
Thus, GTW agreed to:
· Further identify how to derive reference time in the ideal UL-RTOA (e.g. whether it is determined by gNB’s own timing based on LMF configuration). 
· If no consensus reached in the 2nd round, then further send LS to RAN1 and RAN3 to clarify the procedure.
UL-RTOA as defined in TS 38.215
The UL-RTOA measurement type has been specified for the UL TDOA positioning method by RAN1. Although the measurement is defined in TS 38.215 in a similar way as the gNB Rx-Tx time difference, there is a difference in applying the measurement in the positioning method, as for UL TDOA no downlink measurement will be used in addition, i.e. no RTT is evaluated, but merely differential UL measurements. Thus, the RTOA measurement acquisition and processing will be different to that for gNB Rx-Tx time difference and is considered rather gNB implementation dependent. In addition, UL TDOA has the burden to require tight network synchronization between network nodes.
In addition, UL TDOA for LTE is not commercially deployed, so apparently there is no interest in UL based positioning, at least for LTE. Therefore, there is no need to introduce minimum accuracy requirements for RTOA in Rel-16. 
For SRS in Rel-15, there was agreement in RAN1 [5], that this reference signal can be used for UL TDOA by Rel-15 UE transmitting to Rel-16 gNB, without accuracy requirements specified by RAN4. This agreement from RAN1 #99 is reflected below.
Agreement:
Support reuse of Rel-15 SRS resource set for NR UL RTOA, AoA and gNB RSRP measurements for positioning in NR.
•	Note: There is no impact to specifications managed by RAN1
•	Note: There is no impact to specifications managed by RAN4 for UE requirements
•	Note: No new UE behaviour is expected
Similar proceeding as for Rel-15 can be applied for Rel-16. 
Ideal UL-RTOA
As commented during RAN4 #98bis-e email discussion [4], it is yet unclear what is meant by “ideal UL-RTOA” measurement and what “ideal” refers to. This term does neither appear in TS 38.215 nor other RAN1, RAN2 or RAN3 specifications, nor has it been described in a RAN4 contribution so far. In our view this measurement type needs to be described in more detail and the aspect, that “ideal” UL-RTOA is only used in RAN4 accuracy requirements, is somewhat strange. Accuracy requirements should be defined for measurement types defined in TS 38.215 and used in other specifications, so there is a link of accuracy requirements to core specification(s). 

Given that for ideal UL-RTOA the gNB determines the UL-RTOA reference time based on its interpretation of the SFN initialisation Time (i.e. the SFN initialization time is not signalled by LMF in the Measurement Request command, see TS 38.455), there are conceptually two differences to gNB Rx-Tx time difference, when comparing definitions in TS 38.215, as depicted in Table 1.

	UL RTOA
	gNB Rx-Tx time difference

	The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in Reception Point (RP) [18]  j, relative to the RTOA Reference Time [16]. 

The UL RTOA reference time is defined as , where
-	 is the nominal beginning time of SFN 0 provided by SFN Initialization Time [15, TS 38.455]
-	, where  and  are the system frame number and the subframe number of the SRS, respectively.

Multiple SRS resources can be used to determine the beginning of one subframe containing SRS received at a RP.

The reference point for TUL-RTOA shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.
	The gNB Rx – Tx time difference is defined as TgNB-RX – TgNB-TX

Where:
TgNB-RX is the Transmission and Reception Point (TRP) [18]  received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.
TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

Multiple SRS resources for positioning can be used to determine the start of one subframe containing SRS.

The reference point for TgNB-RX shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.
The reference point for TgNB-TX shall be:
-	for type 1-C base station TS 38.104 [9]: the Tx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Tx antenna (i.e. the centre location of the radiating region of the Tx antenna),
-	for type 1-H base station TS 38.104 [9]: the Tx Transceiver Array Boundary connector.


Table 1: Definitions for gNB Rx-Tx time difference and UL-RTOA in TS 38.215

The first difference is on the reference point definition for the measurements.
In fact, gNB Rx-Tx time difference consists both of gNB Tx time and gNB Rx time measurements, for which a reference point is defined: 
· gNB Tx time: at the TX antenna / TX antenna connector / TX TAB connector for OTA / conducted / hybrid BS types. 
· gNB Rx time: at the RX antenna / RX antenna connector / RX TAB connector for OTA / conducted / hybrid BS types.
This means the accuracy requirements need to include group delay calibration errors for both BB<->antenna Tx and Rx paths. For UL-RTOA, only the reference point for reception is defined at the RX antenna / RX antenna connector / RX TAB connector for OTA / conducted / hybrid BS types, hence inclusion of group delay calibration error only for Rx path. 
There against, for UL-RTOA reference time, the reference point is LMF. In case the SFN initialization time is not provided by LMF, the reference point is undefined, i.e. it is not the same as for gNB Tx time, rather it refers to the local clock unit, the source of gNB’s own timing. 

The second difference is the definition of the Rx measurement.
In fact, gNB Rx time is specified to relate to the reception of SRS in terms of first detected path in time. 
For UL-RTOA, it is specified as the beginning of subframe i containing received SRS.
This indicates that UL-RTOA will not make a distinction between first and following paths and hence a rough estimate of the correlation peak is sufficient.  

Due to the above, there is no way identified, how to reuse gNB Rx-Tx time difference accuracy requirements for UL-RTOA. 
We would need to revise core specification TS 38.215 to introduce the implementation option “ideal UL-RTOA” for Rel-16, which is a frozen release. Furthermore, several meetings have been spent on discussing this issue without consensus. And as we are in the process of finalizing performance requirements for NR positioning Rel-16, UL-RTOA accuracy requirements should not be introduced. 
Proposal
Based on the non-conclusive discussion at RAN4 #98-e and the discussion above, we prefer not to specify accuracy requirements for UL-RTOA for NR positioning in Rel-16.
From the above, the following proposal is made:
	For gNB supporting UL-RTOA, no minimum accuracy requirements will be specified for NR positioning in Rel-16.
Conclusion
This contribution has discussed the scope of gNB measurement accuracy requirements for NR positioning, i.e. whether to add accuracy requirements for UL-RTOA or “ideal UL-RTOA”. It is proposed to agree the following proposal:
For gNB supporting UL-RTOA, no minimum accuracy requirements will be specified for NR positioning in Rel-16.
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