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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
A new NR gNB positioning measurement, timing advance (TADV), has been introduced in TS 38.215 in Rel-17 as TEI17. RAN4 needs to define the measurement report mapping in TS 38.133 and inform RAN3 to develop the necessary NRPPa signaling between gNB and LMF. 
In this paper we analyze the impact of the timing advance (TADV) in RAN4. 
2. Analysis of requirements for timing advance
The timing advance (TADV) has been specified as new gNB positioning measurement for NR positioning in clause 5.2.7 of TS 38.215 v17.1.0:
	Definition
	Timing advance (TADV) is defined as the time difference TADV = (TgNB-RX – TgNB-TX),

Where:
TgNB-RX is the Transmission and Reception Point (TRP) [18] received timing of uplink subframe #i containing PRACH transmitted from 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.

The detected PRACH is used to determine the start of one subframe containing that PRACH.

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.


Furthermore, according to RAN1 LS sent to RAN2 and RAN3, the TADV reporting has been introduced as new NR UL E-CID positioning measurement. The gNB estimates the timing advance and report to the LMF over the NRPPa interface (between gNB and LMF). 
In LTE a reporting mapping for similar measurement (timing advance type 1) for LTE E-CID is defined in TS 36.133, clause 10.3.1 as follows:
Table 10.3.1-1:  TADV measurement report mapping [TS 36.133]
	Reported value
	Measured quantity value
	Unit

	TIME_ADVANCE_00
	TADV  2
	Ts

	TIME_ADVANCE_01
	2  TADV < 4
	Ts

	TIME_ADVANCE_02
	4  TADV < 6
	Ts

	…
	…
	…

	TIME_ADVANCE_2046
	4092  TADV < 4094
	Ts

	TIME_ADVANCE_2047
	4094  TADV < 4096
	Ts

	TIME_ADVANCE_2048
	4096  TADV < 4104
	Ts

	TIME_ADVANCE_2049
	4104  TADV < 4112
	Ts

	…
	…
	…

	TIME_ADVANCE_7688
	49216  TADV < 49224
	Ts

	TIME_ADVANCE_7689
	49224  TADV < 49232
	Ts

	TIME_ADVANCE_7690
	49232  TADV
	Ts


We therefore propose to define the timing advance measurement reporting mapping for NR UL E-CID in Rel-17 based on the mapping defined for timing advance type 1 for E-CID in TS 36.133, clause 10.3.1. 
Furthermore, RAN4 sends an LS to RAN3 requesting to define the corresponding signaling between gNB and LMF based on the timing advance measurement reporting mapping introduced in TS 38.133.
3. Draft of LS Response to RAN3

Title:	LS on timing advance (TADV) report mapping for NR UL E-CID positioning
Response to:	-
Release:	Rel-17
Work Item:	TEI17

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

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

1. Overall Description:
RAN4 would like to inform that RAN4 has introduced the following Timing advance (TADV) measurement report mapping in Rel-17, TS 38.133 for the timing advance (TADV) measurement defined by RAN1 in clause 5.2.7 of TS 38.215 v17.1.0:
[bookmark: _Hlk101821999]The reporting range of Timing advance (TADV) is defined from 0 to 3150848 Tc with:
· 128 Tc resolution for timing advance less or equal to 262114 Tc and 
· 512 Tc for timing advance greater than 262144 Tc.
The mapping of measured quantity is defined in Table 13.X.1-1: 
Table 13.X.1-1: Timing advance (TADV) measurement report mapping 
	Reported value
	Measured quantity value
	Unit

	TIME_ADVANCE_00
	TADV  128
	Tc

	TIME_ADVANCE_01
	128  TADV < 256
	Tc

	TIME_ADVANCE_02
	256  TADV < 384
	Tc

	…
	…
	…

	TIME_ADVANCE_2046
	261888  TADV < 262016
	Tc

	TIME_ADVANCE_2047
	262016  TADV < 262144
	Tc

	TIME_ADVANCE_2048
	262144  TADV < 262656
	Tc

	TIME_ADVANCE_2049
	262656  TADV < 263168
	Tc

	…
	…
	…

	TIME_ADVANCE_7688
	3149824  TADV < 3150336
	Tc

	TIME_ADVANCE_7689
	3150336  TADV < 3150848
	Tc

	TIME_ADVANCE_7690
	3150848  TADV
	Tc



2. Actions:
To RAN3
ACTION: 	RAN4 respectfully asks RAN3 to take into account the Timing advance (TADV) report mapping defined in TS 38.133 for introducing the necessary signaling in their specifications.
3. Date of Next TSG-RAN WG4 Meetings:	
TSG-RAN WG4 Meeting #104	    August 22-26, 2022, Toulouse, France
TSG-RAN WG4 Meeting #104-bis-e 	    October 10-19, 2022, Electronic Meeting
4. Summary
The following are the observations and proposals related to timing advance (TADV) report mapping:
· Observation 1: The timing advance (TADV) has been specified as new gNB positioning measurement for NR positioning in clause 5.2.7 of TS 38.215 v17.1.0.
· Observation 2: TADV reporting is NR UL E-CID positioning measurement, which is reported by gNB to LMF.
· Observation 3: TADV for NR UL E-CID positioning measurement is analogous to timing advance for LTE E-CID defined in TS 36.133, clause 10.3.1.
· Proposal #1: Define Timing advance (TADV) report mapping in TS 38.133 as follows: 
The reporting range of Timing advance (TADV) is defined from 0 to 3150848 Tc with:
· 128 Tc resolution for timing advance less or equal to 262114 Tc and 
· 512 Tc for timing advance greater than 262144 Tc.
The mapping of measured quantity is defined in Table 13.X.1-1: 
Table 13.X.1-1: Timing advance (TADV) measurement report mapping 
	Reported value
	Measured quantity value
	Unit

	TIME_ADVANCE_00
	TADV  128
	Tc

	TIME_ADVANCE_01
	128  TADV < 256
	Tc

	TIME_ADVANCE_02
	256  TADV < 384
	Tc

	…
	…
	…

	TIME_ADVANCE_2046
	261888  TADV < 262016
	Tc

	TIME_ADVANCE_2047
	262016  TADV < 262144
	Tc

	TIME_ADVANCE_2048
	262144  TADV < 262656
	Tc

	TIME_ADVANCE_2049
	262656  TADV < 263168
	Tc

	…
	…
	…

	TIME_ADVANCE_7688
	3149824  TADV < 3150336
	Tc

	TIME_ADVANCE_7689
	3150336  TADV < 3150848
	Tc

	TIME_ADVANCE_7690
	3150848  TADV
	Tc



· Proposal #2: Send LS to RAN3 informing about the timing advance (TADV) report mapping agreed by RAN4 for defining relevant signalling (excerpt of LS out is given in section 3).  
A Rel.17 CR to introduce the timing advance (TADV) report mapping is provided in [2].
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