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9.1C	General measurement requirement for SAN
Editor’s note: Applicability of frequency range, CA, DA, duplex mode, inter-RAT measurement, etc is subject to updates/changes based on the scope of the corresponding WID.
Editor’s note: Terminology will be further clarified and selected between, e.g. NTN and satellite access, based on further agreements.
9.1C.1	Introduction
This clause contains general requirements on the UE regarding measurement reporting in RRC_CONNECTED state. The requirements are split in intra-frequency, inter-frequency and L1-RSRP measurements requirements. These measurements may be used by the NG-RAN. The measurement quantities are defined in TS38.215 [4], the measurement model is defined in TS38.300 [10], TS37.340 [17] and measurement accuracies are specified in clause 10. Control of measurement reporting is specified in TS 38.331 [2].
In the requirements of clause 9, the exceptions for side conditions apply as follows:
-	for the UE configured with only PCell, which is served by SAN, the applicable exceptions for side conditions are specified in Annex B, clause [B.3.x.x] for UE supporting satellite access operation.
9.1C.2	Measurement gap
If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells, and the UE 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 must provide a single per-UE measurement gap pattern for concurrent monitoring of all frequency layers.
If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells, and the UE supports 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 must provide a single per-UE measurement gap pattern for concurrent monitoring of all frequency layers of all frequency ranges.
For the UE configured with only PCell, which is served by SAN, if the UE requires measurement gaps to identify and measure cells operating in satellite access network and/or TN cells, and the UE 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 must provide at most [N] per-UE measurement gap pattern for concurrent monitoring of all frequency layers the network must provide at least one per-UE measurement gap and the number of per-UE measurement gaps provided by the network must not exceed the number of measurement gaps supported by the UE, indicated by the capability parallelMeasurementGap. 
During the per-UE measurement gaps the UE:	
-	is not required to conduct reception/transmission from/to the PCell except the reception of signals used for RRM measurement(s) and the signals used for random access procedure according to [7].
UEs shall support the measurement gap patterns listed in Table 9.1C.2-1. UE determines measurement gap timing based on gap offset configuration and measurement gap timing advance configuration provided by higher layer signalling as specified in TS 38.331 [2] and TS 36.331 [16].
Table 9.1C.2-1: Gap Pattern Configurations
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	4
	6
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160





(a)	Measurement gap with MGL = N(ms) with MG timing advance of 0ms for NR standalone operation configured with only single carrier 


(b)	Measurement gap with MGL = N(ms) with MG timing advance of 0.5ms for NR standalone operation configured with only single carrier 
Figure 9.1C.2-1: Measurement GAP and total interruption time for NR standalone operation confgigured with only single carrier
In determining the measurement gap starting point, UE shall use the DL timing of the latest NR subframe occurring immediately before the configured measurement gap. The corresponding total number of DL interrupted slots on PCell is listed in Table 9.1C.2-2 for NR standalone configured with only single carrier.
Table 9.1C.2-2: Total number of interrupted slots on PCell in NR standalone operation configured with only single carrier 
	NR 
	Total number of interrupted slots on serving cells

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=20ms
	MGL=10ms
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=20ms
	MGL=10ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	15
	20
	10
	6
	4
	3
	21Note3
	11Note3
	7Note3
	5Note3
	4Note3

	30
	40
	20
	12
	8
	6
	40
	20
	12
	8
	6

	60
	80
	40
	24
	16
	12
	80
	40
	24
	16
	12

	NOTE 1:	For Gap Pattern ID 0, 1, 2 and 3, total number of interrupted subframes on MCG is MGL subframes when MG timing advance of 0ms is applied, and (MGL+1) subframes when MG timing advance of 0.5ms is applied.
NOTE 2:	Non-overlapped half-slots occur before and after the measurement gap. Whether a UE can receive and/or transmit in those half-slots is up to UE implementation.



UL slots that are fully or partially overlapping with measurement gap, taking into account TA as defined in clause 7.1C.2, are interrupted.
Note: 	Network is supposed to take into account the possible difference between the estimated TA at network and actual TA at UE when scheduling UE in the above slot(s).

9.1C.8	Concurrent measurement gaps for SAN
9.1C.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].
9.1C.8.2	Requirements
If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells, and the UE supports concurrent measurement gap patterns (parallelMeasurementGap), 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. 
For UE configured with the SA operation, when monitoring of multiple 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,
can be associated to one or two measurement gap pattern provided the network configures the concurrent measurement gap patterns. 
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.

9.1C.8.3	Collision between concurrent measurement gaps
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
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.
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.
If two colliding measurement gaps are not fully overlapping, 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 is considered to 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 9.1C.8.4. 
If two colliding measurement gaps are fully overlapping with MGRP=160ms, in case of collision between two measurement gap occasions, the UE shall perform measurements in the occasion of one of the measurement gaps, and it is up to UE implementation which occasion is used for measurement, provided that UE can meet the requirements in clause 9.2C and 9.3C. 
If two measurement gaps are fully overlapping with MGRP<160ms, no measurement requirements apply.

9.1C.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.

9.1C.9	Collision between SMTC and measurement gap for SAN
9.1C.9.1	Introduction
This clause contains definition of collision between SMTCs and measurement gap for SAN.
9.1C.9.2	Collision between SMTCs and measurement gap
Collision between occasions of SMTC and measurement gap may occur as specified in this clause. 
When UE is configured with one or more than one measurement gap pattern, an SMTC occasion outside measurement gap and a measurement gap occasion are considered colliding if at least one of the following conditions is met:
-	the SMTC occasion is fully or partially overlapping in time domain with the measurement gap occasion, or
-	the magnitude of the distance between the SMTC occasion and the measurement gap occasion in time domain is less than or equals to 4ms.
The distance between a SMTC occasion and a measurement gap occasion is defined as:
-	the time difference between the ending point of the SMTC occasion and the starting point of the measurement gap occasion, where the SMTC occasion occurs earlier in time than the MG occasion, or 
-	the time difference between the ending point of the measurement gap occasion and the starting point of the SMTC occasion, where the measurement gap occasion occurs earlier in time than the SMTC occasion.

9.1C.9.3	Collision between multiple SMTCs on a SAN carrier
Collision between occasions of multiple SMTCs may occur as specified in this clause. 
When UE is configured with more than one SMTC on a SAN carrier, two SMTC occasions outside measurement gap are considered colliding if at least one of the following conditions is met:
-	the two SMTC occasions are fully or partially overlapping in time domain, or
-	the magnitude of the distance between two SMTC occasions in time domain is less than or equals to 4 ms.
The distance between two SMTC occasions is defined as the time difference between the ending point of the earlier SMTC occasion and the starting point of the later SMTC occasssion.

<Change #2>

9.2C.3	Number of cells and number of SSB
9.2C.3.1	Requirements for FR1
For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	8 identified cells, and
-	8 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is not smaller than the number of configured RLM-RS SSB resources.
-	4 SSBs with different SSB index and/or PCI from neighbour cells in GEO deployment.
-	In NGSO deployments: cells from 2 satellites including the satellite serving the PCell if UE does not support the capability  maxNumber-LEO-SatellitesPerCarrier-r17[TBD]; or, cells from [4]3 or 4 satellites satellites including the satellite serving the PCell, depending on the value indicated in maxNumber-LEO-SatellitesPerCarrier-r17. in LEO deployments

<Change #3>
9.2C.5.3.1	Scheduling availability of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1
For UE which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to SS-RSRP/RSRQ/SINR measurement
-	If deriveSSB-IndexFromCell deriveSSB_IndexFromCell is enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. If the high layer signalling of smtc2 is configured(in TS 38.331 [2]), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
-	If deriveSSB-IndexFromCell deriveSSB_IndexFromCell is not enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration. If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.

9.2C.5.3.2	Scheduling availability of UE performing measurements on a neighbor cell served by a different satellite in LEO
For UE which do not support the capability parallelMeasurementWithoutRestrictionTBD the following restrictions apply due to SS-RSRP/RSRQ/SINR measurement on a neighbor cell served by a different satellite in LEO.
-	If deriveSSB_IndexFromCell deriveSSB-IndexFromCell  is enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. If the high layer signalling of smtc2 is configured(in TS 38.331 [2]), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
-	If deriveSSB-IndexFromCell deriveSSB_IndexFromCell is not enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration. If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
-	If the following conditions are met:
-	The UE has been notified about system information update through paging,
-	The gap between the UE’s reception of PDCCH that UE monitors in the Type 2-PDCCH CSS set that notifies system information update, and the PDCCH that UE monitors in the Type0-PDCCH CSS set, is greater than 2 slots
-	The UE is expected to receive the PDCCH that the UE monitors in the Type0-PDCCH CSS set, and/or the corresponding PDSCH, on SSB symbols to be measured.





<End Of Changes>
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