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<Change #1>
9.1.8	Concurrent measurement gaps
9.1.8.1	Introduction
When UE supports concurrent measurement gap pattern capability, network can provide multiple measurement gaps configured by RRC message(s) as specified in TS 38.331 [2]. Requirements in this section applies when the UE is in SA operation mode.
9.1.8.2	Requirements
If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells and/or inter-RAT E-UTRAN cells, and the UE supports concurrent measurement gap patterns but does not support independent measurement gap patterns for different frequency ranges as specified in Table 5.1-1 in [18, 19, 20], in order for the requirements in the following clauses to apply the network can provide at most two per-UE measurement gap patterns for monitoring of all frequency layers. 
If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells and/or inter-RAT E-UTRAN cells, and the UE supports both concurrent measurement gap patterns and independent measurement gap patterns for different frequency ranges as specified in Table 5.1-1 in [18, 19, 20], in order for the requirements defined for concurrent measurement gaps to apply the network can provide the following measurement gap patterns’combinations for monitoring of all frequency layers. The supported measurement gap combination configurations for UE supporting both concurrent measurement gap patterns and independent measurement gap patterns for different frequency ranges are specified in Table 9.1.8-1.

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].



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 positioning measurements, 
[bookmark: _Hlk101724462]can be only associated to one measurement gap pattern. Requirements for concurrent measurement gaps apply provided that each frequency layer is only associated with one concurrent measurement gap. There can be one or more frequency layers associated with each concurrent measurement gap.
When UE supports concurrent measurement gap patterns, each measurement gap pattern supported by the UE is listed in Table 9.1.2-1 based on the applicability specified in table 9.1.2-3.
The requirements in clause 9.1.2 are also applicable for the UE capable of and configured with multiple concurrent measurement gap patterns within each measurement gap pattern.
When UE supports concurrent measurement gap patterns and configured with more than 1 measurement gap pattern Per FR or Per-UE according to table 9.1.8-1, requirements does not apply if the UE is configured with more than one measurement gap pattern (MGP) with measurement gap repetition period (MGRP) of 20ms in an FR.

9.1.8.3	Collision between concurrent measurement gaps
[bookmark: _Hlk97307080][bookmark: _Hlk97307155]Collisions between occasions of two concurrent measurement gaps may occur as specified in this clause if the two measurement gaps are 
-	two per-UE measurement gaps, or
-	two per-FR measurement gaps in the same FR, or
-	one per-UE measurement gap and one per-FR measurement gap.
[bookmark: _Hlk97307288]When UE is configured with concurrent measurement gaps, two measurement gap occasions are considered colliding if at least one of the following conditions is met:
-	the two occasions are fully or partially overlapping in time domain, or
-	the distance between the two occasions is equal to or smaller than 4ms.
[bookmark: _Hlk97307335]The distance between two measurement gap occasions is defined as the time difference between the ending point of the first occasion and the starting point of the second occasion, where the first measurement gap occasion occurs earlier in time than the second measurement gap occasion.
Editor Notes: RAN4 is further discussing the issue when more than two measurement gap occasions are overlapped sequentially.
[bookmark: _Hlk101196094][bookmark: _Hlk101198987]In case of collision between two measurement gap occasions, the UE shall perform measurements in the occasion of the measurement gap with higher priority, and the occasion of the measurement gap with lower priority shall be dropped. The UE shall be able to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI in the corresponding NR serving cells in the slots that are not interrupted according to requirements in clause 9.1.8.4. 
The requirements of concurrent measurement gaps in section 9 shall not apply when a gap without assigned priority is configured simultaneously with any other gap(s) that affect serving carriers in the same FR and the measurement gaps are colliding with each other.
The priority for a measurement gap is configured by networks via gapPriority in GapConfig. The requirements with concurrent measurement gaps apply provided that two measurement gaps colliding with each other are configured with different priorities.
9.1.8.4	Measurement gap related requirements of concurrent measurement gaps
A slot is considered as interrupted if it is interrupted by an occasion of any of the configured concurrent measurement gaps following the measurement gap interruption requirements in clause 9.1.2, except for a dropped measurement gap occasion. 

<Change #2>
9.12	Measurement for Propagation Delay Compensation
9.12.1	Introduction
The requirements in this clause are applicable for UE capable of RTT-based propagation delay compensation based on PRS, /TRS and SRS, where the UE is configured with measObjectRxTxDiff in MeasObjectToAddModList defined in TS38.331 [2]. 
9.12.2	Requirements Applicability
The requirements in clause 9.12 apply for periodic triggered UE Rx-Tx time difference measurements, provided:
-	If UE Rx-Tx time difference measurement is based on PRS, the related side conditions given in clause 10.1.39X.1 are met for a corresponding band. 
-	If UE Rx-Tx time difference measurement is based on TRS, the related side conditions given in clause 10.1.25X.2 are met for a corresponding band.
-	SRS is configured on at least one of the PCell. 
All measurement requirements specified in clause 9.12.4 shall apply when no DRX is in use as well as for when DRX is in use (clause 3.6.1) for any DRX configuration specified in TS 38.331 [2].
9.12.3	Measurement Capability
If UE Rx-Tx time difference measurement is based on PRS, the capability is as indicated by the UE in rtt-BasedPDC-PRS-r17 in TS38.331 [2].
If UE Rx-Tx time difference measurement is based on TRS, the capability is as indicated by the UE in rtt-BasedPDC-CSI-RS-ForTracking-r17 in TS38.331 [2].
9.12.4	Measurement period requirements
9.12.4.1	PRS Measurement Period
When UE is configured with prs-Ref-r17 in MeasObjectRxTxDiff-r17 defined in TS 38.331 [2] and provided with PRS resource configuration, the UE shall be able to measure UE Rx-Tx time difference on PCell within the measurement period TUERx-Tx_PRS, where:
	
Where:
 is the maximum number of DL PRS resources configured in a slot,
 is UE capability for number of DL PRS resources that it can process in a slot corresponding to maxNumberPRS-ResourceProcessedPerSlot-r17 as specified in TS38.331 [2],
 is the number of UE Rx-Tx time difference measurement samples and = 4,
 is the PRS resource periodicity specific for RTT-based propagation delay compensation, 
 is the DRX cycle length when DRX is in use, 1ms otherwise.
 is
Ntotal / Navailable, when Navailable>0
Where,
-	For a window W of duration LCM(TPRS, MGRP, TSMTC), where TSMTC is the periodicity of SMTC for intra-frequency measurement without gap, starting at the beginning of any PRS resource occasion: 
-	Ntotal is the total number of PRS resource occasions within the window, including those overlapped with measurement gap occasions or SMTC occasions within the window, and
-	Navailable is the number of PRS resource occasions that are not overlapped with: 
-	For FR1: any measurement gap occasions within the window W
-	For FR2: any measurement gap occasions nor any SMTC occasions within the window W.
No requirements shall apply if Navailable=0.
Editor Note: FFS requirements if concurrent measurement gaps are configured.
UE is only required to perform UE Rx-Tx time difference on PRS within the active DL BWP. 
When UE is configured to perform UE Rx-Tx time difference measurement based on PRS, the requirements apply provided that the SCS of the PRS is same as that of the active BWP on PCell.
For FR2, the requirements apply if QCL information is provided for all the PRS resources in the resource set and for each resource one RS has QCL-TypeD.
If PRS resources overlap with Type 1A/1B/2 PPW, the UE is allowed longer measurement period to measure UE Rx-Tx time difference on PCell.

9.12.4.2	TRS Measurement Period
When UE is configured with csi-RS-Ref-r17 in MeasObjectRxTxDiff-r17 defined in TS 38.331 [2] and provided with TRS resource configuration, the UE shall be able to measure UE Rx-Tx time difference on PCell within the measurement period TUERx-Tx_TRS, where:
	
Where
 is the number of UE Rx-Tx time difference measurement samples and  is [4],
 is the TRS resource periodicity specific for RTT-based propagation delay compensation,
 is the DRX cycle length when DRX is in use, 1ms otherwise.
 is
Ntotal / Navailable when Navailable>0
Where,
-	For a window W of duration LCM(TTRS, MGRP, TSMTC), where TSMTC is the periodicity of SMTC for intra-frequency measurement without gap, starting at the beginning of any TRS resource occasion: 
-	Ntotal is the total number of TRS resource occasions within the window, including those overlapped with measurement gap occasions or SMTC occasions within the window, and
-	Navailable is the number of TRS resource occasions that are not overlapped with
-	For FR1: any measurement gap occasions within the window W
-	For FR2: any measurement gap occasions nor any SMTC occasions within the window W.
No requirements shall apply if Navailable=0.
Editor Note: FFS requirements if concurrent measurement gaps are configured.
UE is only required to perform UE Rx-Tx time difference on TRS within the active DL BWP. When UE is configured to perform UE Rx-Tx time difference measurement based on TRS, the requirements apply provided that the SCS of the TRS is same as that of the active BWP on PCell.
For FR2, the requirements apply if QCL information is provided for all the TRS resources in the resource set and for each resource one RS has QCL-TypeD.
If TRS resources overlap with Type 1A/1B/2 PPW, the UE is allowed longer measurement period to measure UE Rx-Tx time difference on PCell.

9.12.5	Measurement Reporting Requirements
The UE shall report UE Rx-Tx time difference measurement results if UE supports gNB-SideRTT-BasedPDC-r17.
The measurement reporting delay excludes the delay uncertainty caused by inserting the measurement report into the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.
The UE Rx-Tx time difference measurement values contained in measurement report shall be based on the measurement report mapping requirements specified in clause 10.1.25.3, with k = 5.
The UE Rx-Tx time difference measurement accuracy shall be fulfilled according to the accuracy requirements specified in clause 10.1.X39.1 and 10.1.X25.2 for PRS and TRS, respectively.

9.12.6	Scheduling availability during measurement for Propagation Delay Compensation
During measurement for Propagation Delay Compensation in an FR2 cell, 
-	For the case where the PRS or TRS for PDC measurement is QCLed with active TCI state for PDCCH/PDSCH, there are no scheduling restrictions due to PDC measurement performed based on PRS or TRS.
-	Otherwise, the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols corresponding to the PRS or TRS resource configured for PDC measurement.
9.12.7	Measurement restriction for measurement for Propagation Delay Compensation
During measurement for Propagation Delay Compensation in an FR2 cell, when the PRS or TRS for PDC measurement on one CC is in the same OFDM symbol as SSB or CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band, UE is required to measure one of but not both PRS or TRS for PDC measurement and the other RS if they are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to UE. Longer measurement period for PRS or TRS for PDC measurement is expected.
<End Of Changes>

