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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RAN4 meeting a WF on RRM requirements for positioning enhancement was approved [1]. In the approved WF the following issues on the impact of SRS antenna port switching on the positioning requirements were identified [1]:
· FFS: whether Rel-15 SRS (SRS-Resource) can be used for UE Rx-Tx time difference
· FFS: impact of SRS antenna switching on UE behaviour and UE Rx-Tx time difference accuracy

· FFS: whether Rel-15 SRS (SRS-Resource) can be used for gNB Rx-Tx
· FFS: impact of SRS antenna switching on gNB Rx-Tx time difference accuracy
· Rel-15 SRS (SRS-Resource) be used for UL RTOA
· FFS: impact of SRS antenna switching on UL RTOA reporting (report mapping in 38.133) if different SRS antenna ports used for UL RTOA
In this paper the above open issues identified in the WF are further analyzed. 
2. Applicability of SRS for UE Rx-Tx timing difference
The RRM requirements related to SRS antenna port switching are being specified in Rel-17. This may impact the UE Rx-Tx time difference measurement accuracy if the UE is configured with SRS where SRS antenna port switching is enabled. The SRS antenna port switching can be enabled only on Rel-15 SRS which is also called as MIMO SRS. But SRS antenna port switching cannot be applied on Rel-16 positioning SRS.
In the last meeting no consensus was reached whether the Rel-15 SRS (MIMO SRS) can be used for UE Rx-Tx time difference measurement. There was also no consensus whether the Rel-15 SRS (MIMO SRS) can be used for gNB Rx-Tx measurement. However, there was an agreement that Rel-15 SRS can be used for UL RTOA. 
The inability to use Rel-15 SRS (MIMO SRS) for UE Rx-Tx measurement may prevent some legacy base station implementation, which does not implement Rel-16 positioning SRS, to configure SRS for UE Rx-Tx time difference measurement. It is up to RAN1 to decide the applicability of SRS for UE Rx-Tx time difference measurement. The RAN1 UE Rx-Tx measurement definition is generic. But RAN4 UE Rx-Tx measurement requirements are applicable under SRS transmission. We therefore suggest sending LS to RAN1 asking for the clarification on the applicability of SRS for UE Rx-Tx time difference measurement. RAN4 should also point out the implication of the legacy BS implementation on SRS configuration for UE the Rx-Tx time difference measurement since UE the Rx-Tx time difference requirements apply provided SRS is configured. 
It is also likely that gNB is using MIMO SRS for the purpose of communication, channel quality estimation etc. In this case it is very efficient that the gNB has to also configure the UE with positioning SRS.
3. Applicability of SRS for gNB Rx-Tx timing difference and UL RTOA
In the last meeting no consensus was reached whether the Rel-15 SRS (MIMO SRS) can be used for gNB Rx-Tx time difference measurement. However, there was an agreement that Rel-15 SRS can be used for UL RTOA based on the RAN definitions. 
The base station configured to report gNB Rx-Tx time difference measurement and UL RTOA is highly likely to use the same type of SRS transmission from the UE. Simultaneous configuration of Rel-15 SRS (MIMO SRS) and Rel-16 positioning SRS will not only increase overheads but will also increase the UE power consumption. Therefore, it is less likely that the base station configures the UE with Rel-15 SRS (MIMO SRS) for performing UL RTOA measurement and Rel-16 positioning SRS for gNB Rx-Tx time difference measurement. 
The inability to use Rel-15 SRS (MIMO SRS) for UE Rx-Tx measurement may prevent some legacy base station implementation, which does not implement Rel-16 positioning SRS, to configure SRS for UE Rx-Tx time difference measurement. It is up to RAN1 to decide the applicability of SRS for UL RTOA and gNB Rx-Tx time difference measurement. We therefore suggest sending LS to RAN1 asking for the clarification on the applicability of SRS for gNB Rx-Tx time difference measurement. RAN4 should also point out the implication of not supporting Rel-15 SRS for gNB Rx-Tx time difference measurement in case the base station measures both gNB Rx-Tx time difference and UL RTOA. In this case the base station has to configure the UE with Rel-15 SRS (MIMO SRS) for performing UL RTOA measurement and Rel-16 positioning SRS for gNB Rx-Tx time difference measurement, which is not efficient from the point of view of overheads and UE power consumption.
4. Summary
The following are the observations and proposals based on the analysis provided in this paper:
Applicability of SRS for UE Rx-Tx time difference requirements:
· Observation 1: The UE Rx-Tx time difference measurement definition in TS 38.215 is generic.
· Observation 2: The UE Rx-Tx time difference measurement requirements are applicable provided the UE is configured with SRS (clause 9.9.4.2, TS 38.133).
· Observation 3: Inability to use Rel-15 SRS (MIMO SRS) for UE Rx-Tx measurement prevents legacy base station implementation, which does not implement Rel-16 positioning SRS, to configure SRS for UE Rx-Tx time difference measurement.
· Observation 4: gNB may be using MIMO SRS for communication, channel quality estimation etc., while UE Rx-Tx time difference measurement is configured. This will require the gNB to additionally configure the same UE with positioning SRS increasing overheads and power consumption.
· Proposal #1: Send LS to RAN1:
· asking the applicability of Rel-15 SRS for UE Rx-Tx timing measurement.
· Inform implication on UE Rx-Tx time difference measurement requirements served by legacy base station which does not support Rel-16 positioning and if Rel-15 SRS cannot be used for UE Rx-Tx time difference measurement. 
· gNB already using MIMO SRS for communication, channel quality estimation etc., will have to additionally configure the same UE with positioning SRS for UE Rx-Tx time difference measurement. This will in turn increase overheads and UE power consumption.
Applicability of SRS for gNB Rx-Tx time difference requirements:
· Observation 5: A base station can be configured to perform gNB Rx-Tx time difference measurement and UL RTOA for the same UE. 
· Observation 6: The gNB Rx-Tx time difference measurement accuracy requirements are applicable provided the UE is configured with SRS (clause 13.2.2, TS 38.133).
· Observation 7: Configuring the same UE with Rel-15 SRS (MIMO SRS) for performing UL RTOA measurement and Rel-16 positioning SRS for gNB Rx-Tx time difference measurement will increase overheads and UE power consumption. 
· Proposal #1: Send LS to RAN1:
· asking the applicability of Rel-15 SRS for gNB Rx-Tx timing measurement.
· Inform implication of configuring Rel-15 SRS for gNB Rx-Tx timing measurement and Rel-16 positioning SRS for gNB Rx-Tx time difference measurement on increase in overheads and UE power consumption if both measurements are performed for the same UE.
A draft of the LS out to RAN1 is provided in section 5.
5. Draft of LS to RAN1

Title:	LS on Applicability of SRS for UE Rx-Tx and gNB Rx-tx time difference measurements
Response to:	-
Release:	Rel-17
Work Item:	NR_pos_enh-Core

Source:	TSG RAN WG4
To:	TSG RAN WG1
Cc:	TSG RAN WG2, TSG RAN WG3

Contact Person:	
Name:	          Muhammad Kazmi
E-mail Address:	muhammad.kazmi@ericsson.com

1. Overall Description:
RAN4 would like to inform that UE Rx-Tx time difference measurement requirements defined in clause 9.9.4, TS 38.133 are applicable provided that the UE is configured with SRS on at least at least one of the PCell, PSCell and SCell. Similarly, the gNB Rx-Tx time difference measurement accuracy requirements defined in clause 13.2.2, TS 38.133 are applicable provided that the UE is configured with SRS.
RAN4 kindly requests RAN1 to confirm whether Rel-15 SRS (aka MIMO SRS) are also applicable for UE Rx-Tx time difference measurement and gNB Rx-Tx time difference measurement? 
If Rel-15 SRS are not applicable for UE Rx-Tx time difference measurement, then RAN4 would like to inform RAN1 about the following implication on network implementation and UE power consumption:
· The UE served by legacy base station, which does not support Rel-16 positioning SRS, will not be able meet UE Rx-Tx time difference measurement requirements.
· UE already using Rel-15 SRS, if configured for performing UE Rx-Tx time difference measurement, will have to be additionally configured by the gNB with Rel-16 positioning SRS. This in turn will increase overheads and UE power consumption.
If Rel-15 SRS are not applicable for gNB Rx-Tx time difference measurement, then RAN4 would like to inform RAN1 about the following implication on network implementation and UE power consumption:
· It is RAN4 understanding that UL RTOA measurement is performed based on Rel-15 SRS. This means gNB performing UL RTOA and gNB Rx-Tx time difference measurement for the same UE needs to configure the same UE with Rel-15 SRS (MIMO SRS) for performing UL RTOA measurement and Rel-16 positioning SRS for gNB Rx-Tx time difference measurement. This in turn will increase overheads and UE power consumption.
In summary RAN4 sees several benefits of allowing the use of Rel-15 SRS for UE Rx-Tx time difference measurement and gNB Rx-Tx time differenc measurement. 
2. Actions:
To RAN1
ACTION: 	RAN4 respectfully asks RAN1 to provide answer to the above question and consider RAN4 observations in their future work on positioning measurements.

3. Date of Next TSG-RAN WG4 Meetings:	
TSG-RAN WG4 Meeting #102-e 	    21 February-03 March 2022, Electronic Meeting
TSG-RAN WG4 Meeting #103-e 	    May 16-27, 2022, Electronic Meeting
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