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1 Introduction
In RAN3#122 meeting, the proposal of adding the UE Rx-Tx based on Propagation Delay Compensaiton (PDC) measurement to E-CID was discussed and gained important support. The summary of offline discussion is summarized in [1] and copied below.
	· 9 companies support the proposal, to fix the gap between LTE E-CID and NR E-CID and give access to LMF to more accurate RTT.
· One company sees no benefit to this proposal but is not strongly against
· One company would like to further check internally on the use case
It is proposed to acknowledge the benefits of enhancing NR E-CID agree the TEI18 CRs in next meeting.



In this contribution, we present the motivation and technical benefits of this proposal.
[bookmark: _Hlk146806454][bookmark: _Ref178064866]2	Discussion
In LTE UL E-CID, the eNB can report the NR TA Type 1 with UE Rx-Tx time difference in the E-CID measurement result over LPPa. Similar measurement can be reported over NRPPa, but only in case NG-RAN is an ng-eNB connected to 5GC.
	>>Value Timing Advance Type 1 EUTRA
	M
	
	INTEGER (0..7690)
	As defined in TS 36.214 [17]
	-
	

	>>Value Timing Advance Type 2 EUTRA
	M
	
	INTEGER (0..7690)
	As defined in TS 36.214 [17]
	-
	



The rationale in LTE, was that eNB, (or ng-eNB) can configure the UE to report its time difference measurement; such UE configuration was the only exception in E-CID captured in TS 36.305:
	[bookmark: _Toc12401719][bookmark: _Toc37259580][bookmark: _Toc46484174]4.3.3	Enhanced Cell ID Methods
In the Cell ID (CID) positioning method, the position of an UE is estimated with the knowledge of its serving eNode B and cell. The information about the serving eNode B and cell may be obtained by paging, tracking area update, or other methods. Enhanced Cell ID (E‑CID) positioning refers to techniques which use additional UE and/or E‑UTRAN radio resource and other measurements to improve the UE location estimate.
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. For NB-IoT, when the UE goes to Idle state to perform positioning measurements, the UE may be required to take additional measurement actions, as specified in clause 7.1.3.
In cases with a requirement for close time coupling between UE and eNode B measurements (e.g., TADV type 1 and UE Tx-Rx time difference), the eNode B configures the appropriate RRC measurements and is responsible for maintaining the required coupling between the measurements.The operation of the Enhanced Cell ID method is described in clause 8.3.




In Release 17, the NR Timing Advance (TA) for the NR uplink E-CID was introduced. This measurement represents the timing advance of the gNB estimated based on PRACH. However, the LMF did not have access to the more accurate TA, which takes into account the Rx-Tx time difference of the UE and therefore represents a true RTT, resulting in higher accuracy for positioning when E-CID is used. The absence of such measurement creates a gap between NR and LTE E-CID, preventing the LMF from receiving the precise RTT from the UE via NR E-CID, and thus impacting precise location information, for e.g. E911 scenario that uses TA type 1 in LTE E-CID.
Observation 1: There is a gap between LTE UL E-CID and NR E-CID due to the absence of UE single RTT reporting, thus impacting the accuracy of the location information.
[bookmark: _Toc524695270][bookmark: _Toc29045131][bookmark: _Toc29901472][bookmark: _Toc29901519][bookmark: _Toc35596400][bookmark: _Toc44881136][bookmark: _Toc51776306][bookmark: _Toc146730304]In Rel-17 however, the UE Rx – Tx time difference was introduced in the context of Time Scensitive Communication, to allow a UE/gNB to perform Propagation Delay Compensation (PDC) in one cell.
In fact, taking TS 38.300 section 16.8 description of gNB performing PDC, we can see that the measurement can be configured to the UE and reported to gNB:
	The following figure describes the signalling procedures of gNB-side RTT-based PDC:


Figure 16.8-2: Signalling Procedure of gNB-side RTT-based PDC
1.	The gNB provides measurement configurations to the UE;
2a/b.	The gNB transmits TRS or PRS to the UE for measurements, and the UE transmits SRS (Ericsson: note, this is Rel-15 SRS) to the gNB for measurement;
3a/b.	Both the UE and the gNB perform Rx-Tx time difference measurements;
4.	The UE reports its Rx-Tx time difference measurement to the gNB;
5.	The gNB performs PDC based on Rx-Tx time difference measurements from itself and the UE.




The measurement is also defined in TS 38.215:
5.1.30	UE Rx – Tx time difference
	Definition
	The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX

Where:
TUE-RX is the UE received timing of downlink subframe #i from a Transmission Point (TP) [18], defined by the first detected path in time.
TUE-TX is the UE transmit timing of uplink subframe #j that is closest in time to the subframe #i received from the TP.

Multiple DL PRS or CSI-RS for tracking resources, as instructed by higher layers, can be used to determine the start of one subframe of the first arrival path of the TP.

For frequency range 1, the reference point for TUE-RX measurement shall be the Rx antenna connector of the UE and the reference point for TUE-TX measurement shall be the Tx antenna connector of the UE. For frequency range 2, the reference point for TUE‑RX measurement shall be the Rx antenna of the UE and the reference point for TUE‑TX measurement shall be the Tx antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE



And over RRC protocol from UE to gNB, the reporting of the measurement is present from rel-17 verison of TS 38.331 spec:
	[bookmark: _Toc146781445]–	RxTxTimeDiff
The IE RxTxTimeDiff contains the Rx-Tx time difference measurement at either the UE or the gNB.
RxTxTimeDiff information element
-- ASN1START
-- TAG-RXTXTIMEDIFF-START

RxTxTimeDiff-r17  ::= SEQUENCE {
    result-k5-r17         INTEGER (0..61565)                 OPTIONAL, -- Need N
    ...
}

-- TAG-RXTXTIMEDIFF-STOP
-- ASN1STOP

	RxTxTimeDiff field descriptions

	result-k5
This field indicates the Rx-Tx time difference measurement, see TS 38.215 [9], clause 10.1.25.3.1 of TS 38.133 [14] for UE Rx-Tx time difference and clause 13.2.1 of TS 38.133 [14] for gNB Rx-Tx time difference.






Therefore, we consider that all the missing pieces are present:
1) In the context of PDC, the gNB can configure the UE to signal its UE Rx-Tx time difference based on existing reference signals (e.g., PRS or TRS). 
2) The measurement is defined in TS 38.215 and its reporting value is present in ts 38.331 spec versions from Rel-17 onwards
3) The only missing aspect is the reporting over NRPPa from the gNB to make LMF aware of UE’s RTT
4) The exception of UE being configured in the context of E-CID was already there in LTE. There is no reason why NR E-CID cannot also include a restriction.
Based on the above, it is highly motivated to add the missing support of UE Rx-Tx Time difference measurement reporting in NRPPa, to close the gap with LTE, and also allow the LMF to have access to a truer RTT and thus yield to a higher accuracy of the location information.
Proposal 1: Add the UE Rx-Tx Time Difference measurement in E-CID Measurement Report in NRPPa.
Since this measurement is available over RRC, there is no need for F1AP impact. 
Further, it should be understood than when the gNB reports the UE Rx-Tx Time Difference Measurement, it should also expect to report the gNB Rx-Tx Time Difference (i.e., NR Timing Advance) , so that the LMF receives the two measurements at the same time to compute the RTT. It is up to gNB implementation to ensure the time alignment between the two measurements when receiving the request from the LMF containing the two measurement quantities codepoints
Proposal 2: It is up to gNB implementation to ensure the time alignment between the two measurements when receiving the request from the LMF containing the two measurement UE Rx-Tx Time Difference Measurement and  gNB Rx-Tx Time Difference (i.e., NR Timing Advance)  quantities codepoints
A CR to TS 38.455 is proposed in [1].
A draft CR to TS 38.305 capturing the stage 2 impacts is proposed in [2] for endorsment, taking similar approach as for LTE E-CID description in TS 36.305, where the gNB can exceptionally configure the UE (e.g., in the context of PDC) to report its RTT value.
Proposal 3: Agree to the NRPPa CR and endorse the TS 38.305 draft CR.

3	Conclusions
Proposal 1: Add the UE Rx-Tx Time Difference measurement in E-CID Measurement Report in NRPPa.
Proposal 2: It is up to gNB implementation to ensure the time alignment between the two measurements when receiving the request from the LMF containing the two measurement UE Rx-Tx Time Difference Measurement and  gNB Rx-Tx Time Difference (i.e., NR Timing Advance)  quantities codepoints
Proposal 3: Agree to the NRPPa CR and endorse the TS 38.305 draft CR.

4	References
[1]. R3-240315, CR to NRPPa, Introduction of NR UE Rx-Tx time difference measurement in NR UL E-CID 
[2]. R3-240316, draft CR to TS 38.305, Introduction of NR UE Rx-Tx time difference measurement in NR UL E-CID 
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