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Introduction
In this paper, we provided our view on the incoming LS from [1].
	1. Overall Description:
RAN4 discussed whether Rel-15 SRS is applicable for multi-RTT positioning, i.e. whether it can be used in UE Rx-Tx time difference and gNB Rx-Tx time difference measurements. 
The UE Rx-Tx time difference measurement requirements in clause 9.9.4, TS 38.133 and gNB Rx-Tx time difference accuracy requirements in clause 10.1.25, TS 38.133 are applicable provided that the UE is configured with SRS. 
RAN4 has observed that some legacy gNB may not support Rel-16 positioning SRS. Furthermore, same gNB may be configured to perform gNB Rx-Tx time difference measurement and UL RTOA for the same UE. 
RAN4 kindly requests RAN1 to confirm whether Rel-15 SRS is applicable for UE Rx-Tx time difference measurement and gNB Rx-Tx time difference measurement, and if so, from which release. 
[bookmark: _GoBack]2. Actions:
To RAN1:
RAN4 kindly requests RAN1 to confirm whether Rel-15 SRS are also applicable for UE Rx-Tx time difference measurement and gNB Rx-Tx time difference measurement, and if so, from which release. 



Discussion on the UE side
Rel-16
During Rel-16, there was discussion whether MIMO SRS could be used for Multi-RTT, but in the end, it was concluded in RAN1#99 that MIMO SRS can be used for UL RTOA, UL AoA, and SRS-RSRP measurement.
	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



The common understanding then was that MIMO SRS cannot be used for Multi-RTT, due to e.g. UE implementation of spec transparent diversity schemes that have impact on the actual Tx time of each MIMO SRS port.
The Rel-16 RAN1 specification did not capture it as an error case for the use of MIMO SRS for UE Rx – Tx time difference measurement, and the related description can be found in TS 38.214 and TS 38.215 respectively.

Quote from TS 38.214 V16.8.0 [3]
	The UE may be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in different positioning frequency layers. 



Quote from TS 38.215 V16.4.0 [4]
		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.






Observation 1: Rel-16 RAN1 specifications only specify that UE may report multiple Rx – Tx time difference measurements for a TRP corresponding to a single positioning SRS resource or positioning SRS resource set, and that gNB may use multiple positioning SRS resources to determine the Rx time in the gNB Rx – Tx time difference measurement.
Observation 2: Rel-16 RAN1 specifications does not specify it as an error case if UE is not configured with positioning SRS for UE Rx – Tx time difference measurement.

In RAN2 specification, Multi-RTT has a specific error cause ul-srs-configuration-missing for the target device.
	NR-Multi-RTT-TargetDeviceErrorCauses-r16 ::= SEQUENCE {
	cause-r16		ENUMERATED {	undefined,
									dl-assistance-data-missing,
									unableToMeasureAnyTRP,
									attemptedButUnableToMeasureSomeNeighbourTRPs,
									ul-srs-configuration-missing,
									unableToTransmit-ul-srs,
									...
								},
	...
}



We do not have any specific field description for the cause, but it is reasonable to assume that if UE receives only MIMO SRS and is requested to provide UE Rx – Tx time difference measurement, UE may send this Multi-RTT error to the LMF.
Observation 3: Rel-16 RAN2 specification provides the error for the UE indicating missing UL SRS configuration is missing..

One reasonable interpretation on the above observations would be that Rel-16 specification does not preclude the use of MIMO SRS for UE Rx – Tx time difference measurement, but UE is still allowed to indicate the error to the LMF that no positioning SRS is configured.
So in general, the use of MIMO SRS by the UE for UE Rx – Tx time difference measurement is not specified in Rel-16.
Proposal 1: RAN1 to reply to RAN4 that the use of MIMO SRS by the UE for UE Rx – Tx time difference measurement is not specified in Rel-16.

Rel-17
In Rel-17, during the eIIoT WID, RAN1 already agreed to use MIMO SRS for UE Rx – Tx time difference for PDC, and preclude the use of positioning SRS for UE Rx – Tx time difference for PDC [5].
	Conclusion 
SRS for positioning is not supported for RTT-based PDC, regardless of whether TRS or PRS is used for RTT-based PDC.



The impact to the gNB Rx – Tx time difference measurement is reflected in TS 38.215.
Quote from TS 38.215 V17.0.0 [6].
		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 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.






Observation 4: Rel-17 already specified UE Rx – Tx time difference measurement based on MIMO SRS.
This means that if UE supports RTT-based PDC in Rel-17, it should be able to support UE Rx – Tx time difference measurement based on MIMO SRS.
Therefore, we have the following proposal.
Proposal 2: RAN1 to reply to RAN4 that the use of MIMO SRS by the UE for UE Rx – Tx time difference measurement is already supported in Rel-17.

Discussion on the network side
From network point of view, when LMF needs to instigate multi-RTT positioning, LMF needs to request SRS configuration from the serving gNB of the target UE. In the request signaling, which is transparent to positioning methods (UL-TDOA, UL-AoA, Multi-RTT), there is no explicit request for the gNB that whether MIMO SRS or positioning SRS is desired.
	[bookmark: _Toc88654205][bookmark: _Toc74152352][bookmark: _Toc64447696][bookmark: _Toc56773067][bookmark: _Toc51776045]9.2.27	Requested SRS Transmission Characteristics
This IE contains the requested SRS configuration for the UE.
	IE/Group Name
	Presence
	Range
	IE Type and Reference

	Number Of Periodic Transmissions
	C-ifResourceTypePeriodic
	
	INTEGER (0..500,…)

	Resource Type
	M
	
	ENUMERATED (periodic, semi-persistent, aperiodic, …)

	CHOICE Bandwidth
	M
	
	

	>FR1
	
	
	ENUMERATED (5mHz, 10mHz, 20mHz, 40mHz, 50mHz, 80mHz, 100mHz, ...)

	>FR2
	
	
	ENUMERATED (50mHz, 100mHz, 200mHz, 400mHz,…)

	SRS Resource Set List
	
	0.. 1
	

	>SRS Resource Set Item
	
	1..< maxnoSRS-ResourceSets>
	

	>>Number of SRS Resources Per Set
	O
	
	INTEGER (1..16,...)

	>>Periodicity List
	
	0.. 1
	

	>>>Periodicity List Item
	
	1..<maxnoSRS-ResourcePerSet>
	

	>>>>PeriodicitySRS
	M
	
	ENUMERATED (0.125, 0.25, 0.5, 0.625, 1, 1.25, 2, 2.5, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240, …)

	>>Spatial Relation Information
	O
	
	9.2.34

	>>Pathloss Reference Information
	O
	
	9.2.53

	>>Spatial Relation Information per SRS Resource
	O
	
	9.2.60

	SSB Information
	O
	
	9.2.54

	SRS Frequency
	O
	
	INTEGER(0..3279165)



	Condition
	Explanation

	ifResourceTypePeriodic
	This IE shall be present if the Resource Type IE is set to the value "Periodic".






Observation 5: How gNB determines whether MIMO SRS for UL-TDOA/UL-AoA or positioning SRS for UL-TDOA/UL-AoA/Multi-RTT is desired from LMF perspective is left up to network implementation.

When serving/neighbouring gNB receives the measurement request that contains only the MIMO SRS to acquire the corresponding gNB Rx – Tx time difference, gNB may still perform the measurement similar to UL RTOA measurement regardless of whether gNB supports Rel-16 functionalities or Rel-17 functionalities.
Therefore, we have the following proposal.
Proposal 3: RAN1 to reply to RAN4 that the use of MIMO SRS by the gNB for gNB Rx – Tx time difference measurement is up to gNB implementation.

Conclusion
In this contribution, we have the following observations and proposals with regards to use of MIMO SRS for UE/gNB Rx – Tx time difference measurements.
Observation 1: Rel-16 RAN1 specifications only specify that UE may report multiple Rx – Tx time difference measurements for a TRP corresponding to a single positioning SRS resource or positioning SRS resource set, and that gNB may use multiple positioning SRS resources to determine the Rx time in the gNB Rx – Tx time difference measurement.
Observation 2: Rel-16 RAN1 specifications does not specify it as an error case if UE is not configured with positioning SRS for UE Rx – Tx time difference measurement.
Observation 3: Rel-16 RAN2 specification provides the error for the UE indicating missing UL SRS configuration is missing..
Observation 4: Rel-17 already specified UE Rx – Tx time difference measurement based on MIMO SRS.
Observation 5: How gNB determines whether MIMO SRS for UL-TDOA/UL-AoA or positioning SRS for UL-TDOA/UL-AoA/Multi-RTT is desired from LMF perspective is left up to network implementation.
Proposal 1: RAN1 to reply to RAN4 that the use of MIMO SRS by the UE for UE Rx – Tx time difference measurement is not specified in Rel-16.
Proposal 2: RAN1 to reply to RAN4 that the use of MIMO SRS by the UE for UE Rx – Tx time difference measurement is already supported in Rel-17.
Proposal 3: RAN1 to reply to RAN4 that the use of MIMO SRS by the gNB for gNB Rx – Tx time difference measurement is up to gNB implementation.
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