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Introduction
RAN4#106 discussed RAN2 LS on support of per FR PRS gap. The outcome of the discussion is captured in WF R4-2303312. In this contribution we present our view on whether a per FR gap in concurrent gaps can be configured to UE to perform positioning measurements.
Discussion
Concurrent measurement gaps for positioning measurement
Clause 9.9.1.1 of 38.133 elaborates on general aspects of gap-based positioning measurement.9.9.1.1	General Aspects of Gap-based Measurement
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
-	No active BWP switching occurs during the measurement gaps for PRS measurement, and











Based on 9.9.1.1 following observations can be made:
Observation 1: When concurrent measurement gaps are configured then all PFLs measured by UE are associated with only one of the measurement gaps. i.e., UE performs positioning measurements only in one concurrent gap.
In clause 9.1.2 of 38.133 following has been specified:
If the UE is configured via LPP [34] to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4], in order for the requirements in clauses 9.9.2, 9.9.3, and 9.9.4 to apply, the network must provide:
-	a single per-UE measurement gap pattern for concurrent monitoring of all positioning frequency layers and intra-frequency, inter-frequency and/or inter-RAT frequency layers of all frequency ranges, or
-	for measurement gap patterns other than #24 and #25, if UE supports independent measurement gap patterns for different frequency ranges for PRS measurement, per-FR measurement gap pattern for the frequency range for concurrent monitoring of all positioning frequency layers and intra-frequency, inter-frequency cells and/or inter-RAT frequency layers in the corresponding frequency range.
Observation 2: If UE supports independent measurement gap patterns for different frequency ranges for PRS measurement, per-FR measurement gap pattern for the frequency range can be configured by the network.
Furthermore, clause 9.1.8 of 38.133 defines the following for concurrent measurement gaps:
· If UE supports concurrent measurement gap patterns but does not support independent measurement gap patterns for different frequency ranges, then network can provide at most two per-UE measurement gap patterns for monitoring all frequency layers.
· If UE supports both concurrent measurement gap patterns and independent measurement gap patterns for different frequency ranges, then network can provide measurement gap patterns combination in Table 9.1.8-1 for monitoring of all frequency layers.
Table 9.1.8-1: The number of Gap Combination Configurations by UE supporting both concurrent measurement gap patterns and independent measurement gap patterns. 
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap

	0
	2
	1
	0

	1
	1
	2
	0

	2
	0
	0
	2

	3Note 1
	1
	0
	1

	4Note 1
	0
	1
	1

	5Note 1
	1
	1
	1

	6
	2
	0
	0

	7
	0
	2
	0

	Note 1:	Gap Combination Configuration Id #3, #4, #5 will be only applied when the per-UE measurement gap is associated to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4].



Observation 3: Gap combination configuration in Table 9.1.8-1 applies to UEs that are capable of supporting both concurrent measurement gap and independent measurement gap patterns for different frequency ranges. 
It is therefore our understanding that based on RAN4 specification concurrent measurement gaps can be configured for PRS measurements based on the gap combination defined in Table 9.1.8-1. When concurrent measurement gaps are configured then all PFLs measured by UE are associated with only one of the measurement gaps. i.e., UE performs positioning measurements only in one concurrent measurement gap. If UE is configured with gap combination configuration ID 0,1, 6, or 7 specified in Table 9.1.8-1 of TS38.133 then UE performs positioning measurement on all configured PFLs within one of the independent concurrent gaps. If UE only supports per UE gap then gap configuration ID 2 in Table 9.1.8-1 of TS38.133 is configured to UE where all configured PFLs for positioning measurements are associated to one concurrent gap. We propose to respond to RAN2 LS by confirming that RAN4 specification supports PRS to be associated with per FR measurement gap in case of concurrent gaps. Draft LS in Annex of this paper can be used to send a reply LS.
Proposal 1: RAN4 to respond RAN2 that perFR gap can be configured for positioning measurement as one of the concurrent gaps provided UE performs positioning measurement on all configured PFLs within the configured perFR gap.
Proposal 2: Use draft LS in Annex to respond to RAN2 LS.
Summary
In this paper we present our view on RAN2 LS. Following are the observations and proposals made in this contribution:
Observation 1: When concurrent measurement gaps are configured then all PFLs measured by UE are associated with only one of the measurement gaps. i.e., UE performs positioning measurements only in one concurrent gap.
Observation 2: If UE supports independent measurement gap patterns for different frequency ranges for PRS measurement, per-FR measurement gap pattern for the frequency range can be configured by the network.
Observation 3: Gap combination configuration in Table 9.1.8-1 applies to UEs that are capable of supporting both concurrent measurement gap and independent measurement gap patterns for different frequency ranges.
Proposal 1: RAN4 to respond RAN2 that perFR gap can be configured for positioning measurement as one of the concurrent gaps provided UE performs positioning measurement on all configured PFLs within the configured perFR gap.
Proposal 2: Use draft LS in Annex to respond to RAN2 LS.
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1. Overall Description:
RAN4 thanks RAN2 for R2-2213350 “LS on support of per FR PRS gap”. 
RAN4#106bis-e discussed whether per FR measurement gap in the case of concurrent gaps can be associated to positioning measurement and agreed to provide following feedback:
perFR gap can be configured for positioning measurement as one of the concurrent gaps provided UE performs positioning measurement on all configured PFLs within the associated perFR gap.

2. Actions:
To RAN WG2 group.
ACTION: 	RAN4 kindly requests RAN2 to take the above feedback into account.

3. References:
[1] R2-2213350, “LS on support of per FR PRS gap”, Huawei.
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