3GPP TSG-RAN WG4 Meeting # 98-bis-e 	R4-2106406
Electronic Meeting 12th April – 20th February 2021


[bookmark: _Hlk36214179]Agenda Item:		5.5			NR Positioning Support
5.5.2.3.4	UL RTOA requirements	
Source: 	Ericsson
Title:	UL RTOA requirements
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#98-e [1], following way forward regarding UL RTOA was stated:
· 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 
· Candidate options to define the reference time in the ideal UL-RTOA: 
· Option 1: it is based on gNB’s interpretation of the SFN initialization Time, and thus determined by gNB local timing.
· Option 2: it is based on an external interpretation of the SFN initialization Time
· Other options are not precluded.
Discussion UL RTOA requirements
In last meetings discussion (RAN#4-98-e), regarding whether or not to define timing measurement accuracy requirements for UL RTOA measurement method and following if in the positive case the same accuracy requirements as for gNB Rx-Tx time difference accuracy can or should be reused, the terminology “ideal UL RTOA” was pointed out.
Since this terminology could be misleading to what extent the UL RTOA scenario shall be or is idealized, it is proposed to refrain from strictly binding the requirement derivation and definition to that terminology.
Rather, to allow single node (i.e. one gNB) uplink measurement accuracy requirements, one should analyze already defined gNB behavior with respect to timing, timing reference and whether the gNB uses its local timing or not.
For the UL RTOA measurement in a single gNB itself, the measurement reference time as depicted in TS38.215 is bound to an initialization time, which is internal to the gNB, specifically gNB-DU. Therefore, the initialization timing is determined by the gNB locally and other entities such as LMF are made aware of the initialization time interpretation as described in TS38.455.
However, since this is application specific behavior, we would not want to limit the definition of requirements to the behavior of the gNB. The only side condition to define gNB measurement accuracy requirements that should be held valid is that the gNB does not behave differently in a test scenario than in the application itself, thus it is proposed that for a test scenario, the gNB should be aware of its own timing reference, therefore the gNB local timing is the reference time for UL-RTOA measurements.
Proposal 1: Measurement accuracy requirements apply if the reference time is determined by the local timing of the gNB which executes the measurements.
Applying above mentioned proposal as a side condition, one can further look into the specifications for both measurement methods, gNB Rx-Tx time difference and UL-RTOA, respectively, to identify if there would be any caveats left that pose hindrance to reuse the measurement accuracy requirements from one measurement method for the other one. In 38.215, gNB Rx-Tx time difference is defined as 
	Definition
	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.


and UL-RTOA is defined as 
	Definition
	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.



Both measurement methods have to measure the arrival, i.e. received timing of a subframe that contains implied SRS. While it is stated that for gNB Rx-Tx time difference, the result will also depend on the transmit timing TgNB-TX, for UL-RTOA the specific distinction is made to have a relative timing, i.e. “RTOA Reference Time”. If the reference time is in fact the gNB’s local timing, both measurement methods will have the same timing reference, since there is no differentiation to be made be made between TgNB-TX and its relation to the local timing and the local timing itself.
Therefore, if proposed side condition is held applicable, there are no further technical differences between gNB Rx-Tx time difference measurements and UL-RTOA measurements and it is proposed to reuse gNB Rx-Tx time difference measurement accuracy requirements for UL-RTOA with the side condition described in above proposal.
Proposal 2: UL-RTOA measurement accuracy requirements shall be reused from gNB Rx-Tx time difference measurement accuracy requirements with the side condition that the reference time for measurements is based on gNBs local timing.

Conclusion
Proposal 1: Measurement accuracy requirements apply if the reference time is determined by the local timing of the gNB which executes the measurements.
Proposal 2: UL-RTOA measurement accuracy requirements shall be reused from gNB Rx-Tx time difference measurement accuracy requirements with the side condition that the reference time for measurements is based on gNBs local timing.

References
[1]		R4-2103587	WF on gNB positioning measurement requirements



3

