


3GPP TSG-RAN WG4 Meeting #106bis-e	R4-2305677
Electronic meeting, Apr 17 – 26, 2023


Agenda item:	7.1.1
Source: 	Qualcomm Incorporated
Title: 	On per-FR gaps for NR positioning
Document for:	Discussion
Introduction
RAN4 is discussing the validity of using a per-FR gaps in concurrent MG to perform NR positioning measurements in response to a LS from RAN2 [1]. In RAN4#106, some companies in RAN4 claimed that such a use case was not discussed during the Rel-17 MG_enh WI. A way forward was drafted, listing some aspects that may be further checked to ensure that there are no deficiencies in the specification to support such use cases.
In this brief paper we provide our views on this issue. 
Discussion
Regarding the applicability of per-FR gaps for NR positioning measurements, first we note that a UE capability to indicate support of NR positioning with per-FR gaps was introduced in Rel-17 [3].
	independentGapConfigPRS-r17
Indicates whether the UE supports two independent measurement gap configurations for FR1 and FR2 for PRS measurement, as specified in clause 9.1.2 of TS 38.133 [5].
	UE
	No
	No
	No



RAN4 specifications state that concurrent gaps can be used for NR positioning measurements [4].
For UE configured in the SA operation mode, when monitoring of multiple inter-RAT E-UTRAN carrier frequency layers and inter-frequency NR carrier frequency layers as configured by PCell using gaps, each monitored carrier frequency layer, including following measurement types:
-	a measurement object with SSB based measurement,
-	a measurement object with CSI-RS based measurement,
-	E-UTRA inter-RAT measurement object, 
-	E-UTRAN inter-RAT RSTD measurement,
-	NR PRS-based measurements, 
can be only associated to one measurement gap pattern.

RAN4 has specified applicability conditions for performing NR positioning measurements [4]. Relevant applicability conditions are highlighted below. Use of per-FR gaps for positioning is supported from the point of view of applicability.
For gap-based RSTD, PRS-RSRP, UE Rx-Tx time difference, and PRS-RSRPP measurements, the requirements in clauses 9.9.2, 9.9.3, 9.9.4 and 9.9.6 apply provided:
-	the UE is configured or pre-configured with measurement gaps
-	if the measurement gap is pre-configured, the gap must be activated throughout the measurement period, and 
-	if concurrent measurement gaps are configured, all positioning frequency layers are associated with only one of the measurement gaps, and
-	if the UE does not support PRS measurements with per-FR gaps, the configured or pre-configured gap used to perform the PRS measurements must be of per-UE type, and


Additionally, the measurement period requirement for NR positioning measurements within gap accounts for collisions between concurrent gaps.
 is a scaling factor for a positioning frequency layer to be measured within the associated measurement gap pattern, which is defined as  = Ntotal / Navailable for UE configured with concurrent measurement gap, and  = 1 for UE not configured with concurrent measurement gap.
-	For a window W of duration max(,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE MG and per-FR MG within the same FR as the positioining frequency layer, and starting at the beginning of any associated gap occasions covering the PRS occasion: 
-	Ntotal is the total number of associated gap occasions covering PRS occasions within the window, including those overlapped with other MG occasions within the window, and
-	Navailable is the number of non-dropped associated gap occasions covering PRS occasions within the window W, after further accounting for MG collisions by applying the selected gap collision rule 
-	Requirements do not apply if Navailable =0.

One of the requirements to be checked for potential issues is CSSF. In 38.133 sec 9.5.1 CSSF is defined for PRS-based measurements. The definition of CSSF accounts for the scenario where PRS-based measurements are performed with per-FR gaps. Also, it is specified that CSSF is calculated independently for each concurrent MG provided association of MOs to gaps is provided by the network.
Another aspect to be checked are the collisions rules for concurrent MG. Note that the collision rules are defined independently of the type of measurements being performed. Therefore, no change to the rules should be required to accommodate PRS measurements within concurrent gaps, regardless of the gap type (per-FR or per-UE).
We have not identified any deficiencies in RAN4 specifications that would impede supporting PRS measurements with per-FR measurement gaps.
Proposal 1: A per-FR MG configured as a concurrent MG can be used to perform NR positioning measurements.


Conclusions
Proposal 1: A per-FR MG configured as a concurrent MG can be used to perform NR positioning measurements.
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