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<Start of Change 1>
6.2C.1	SA: RRC Re-establishment for Satellite Access
6.2C.1.1	Introduction
This clause contains requirements on the UE regarding RRC connection re-establishment procedure. RRC connection re-establishment is initiated when a UE in RRC_CONNECTED state on the carrier loses RRC connection due to any of failure cases, including radio link failure, handover failure, and RRC connection reconfiguration failure. The RRC connection re-establishment procedure is specified in clause 5.3.7 of TS 38.331 [2].
The requirements in this clause are applicable for RRC connection re-establishment to NR cell, which is served by satellite access node (SAN).
6.2C.1.2	Requirements
In RRC_CONNECTED state the UE shall be capable of sending RRCReestablishmentRequest message within Tre-establish_delay seconds from the moment it detects a loss in RRC connection. The total RRC connection delay (Tre-establish_delay) shall be less than:

TUL_grant: It is the time required to acquire and process uplink grant from the target PCell. The uplink grant is required to transmit RRCReestablishmentRequest message.
The UE re-establishment delay (TUE_re-establish_delay) is specified in clause 6.2C.1.2.1.
6.2C.1.2.1	UE Re-establishment delay requirement
The UE re-establishment delay (TUE_re-establish_delay) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in clause 5.3.7 in TS 38.331 [2] is detected by the UE and when the UE sends PRACH to the target PCell. The UE re-establishment delay (TUE_re-establish_delay) requirement shall be less than:

The intra-frequency target NR cell shall be considered detectable if each relevant SSB can satisfy that:
-	SS-RSRP related side conditions given in clause 10.1.2C are fulfilled for a corresponding NR Band for FR1, and
-	the conditions of SSB_RP and SSB Ês/Iot according to Annex B.2.17 for a corresponding NR Band are fulfilled.
The inter-frequency target NR cell shall be considered detectable when for each relevant SSB:
-	SS-RSRP related side conditions given in clause 10.1.4C are fulfilled for a corresponding NR Band for FR1, and
-	the conditions of SSB_RP and SSB Ês/Iot according to Annex B.2.18 for a corresponding NR Band are fulfilled.
Tidentify_intra_NR: It is the time to identify the target intra-frequency NR cell and it depends on whether the target NR cell is known cell or unknown cell. If the UE is not configured with intra-frequency NR carrier for RRC re-establishment then Tidentify_intra_NR=0; otherwise Tidentify_intra_NR shall not exceed the values defined in table 6.2C.1.2.1-1 for UE that does not support 160 ms SSB periodicity assumed during initial access, and in table 6.2C.1.2.1-1a for UE that supports 160 ms SSB periodicity assumed during initial access.
[bookmark: _GoBack]Tidentify_inter_NR,i: It is the time to identify the target inter-frequency NR cell on inter-frequency carrier i configured for RRC re-establishment and it depends on whether the target NR cell is known cell or unknown cell. Tidentify_inter_NR,i shall not exceed the values defined in table 6.2C.1.2.1-2 for UE that does not support 160 ms SSB periodicity assumed during initial access, and in table 6.2C.1.2.1-2a for UE that supports 160 ms SSB periodicity assumed during initial access.
TSMTC: It is the periodicity of the SMTC occasion configured for the intra-frequency carrier. If the UE has been provided with higher layer in TS 38.331 [2] signalling of smtc2, Tsmtc follows smtc1 or smtc2 according to the physical cell ID of the target cell.
TSMTC,i: It is the periodicity of the SMTC occasion configured for the inter-frequency carrier i. If it is not configured, the UE may assume that the target SSB periodicity is no larger than 20 ms.
TSI-NR: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 38.331 [2] for the target NR cell.
TPRACH: It is the delay uncertainty in acquiring the first available PRACH occasion in the target NR cell. TPRACH can be up to the summation of SSB to PRACH occasion association period and [10] ms. SSB to PRACH occasion associated period is defined in table 8.1-1 of TS 38.213 [3].
Nfreq: It is the total number of NR frequencies to be monitored for RRC re-establishment; Nfreq = 1 if the target intra-frequency NR cell is known, else Nfreq = 2 and Tidentify_intra_NR = 0 if the target inter-frequency NR cell is known.’
Tsearch: It is the periodicity with which UE searches for the intra-frequency carrier. Tsearch equals to the periodicity of the SMTC occasion if single SMTC periodicity is configured, and equals to the maximum of the periodicities of the SMTC occasions if multiple SMTC periodicities are configured.
Tsearch,i: It is the periodicity with which UE searches for inter-frequency carrier i. Tsearch,i equals to the periodicity of the SMTC occasion if single SMTC periodicity is configured, and equals to the maximum of the periodicities of the SMTC occasions if multiple SMTC periodicities are configured. If no SMTC is configured for inter-frequency carrier i, Tsearch,i equals to 160ms.
There is no requirement if the target cell does not contain the UE context.
In the requirement defined in the below tables, the target FR1 cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown.
The requirements in this clause apply provided that the ephemeris information provided by the serving cell for the target cell is valid during UE re-establishment delay (TUE_re-establish_delay).
Table 6.2C.1.2.1-1: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell
	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

	SSB Ês/Iot (dB)
	cell
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 5 x TSMTC)
	Kmulti_SMTC * MAX (800 ms, 10 x TSMTC)

	< -8
	FR1
	N/A
	k * 800 ms Note1, 3

	NOTE 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB.
NOTE 2:	Kmulti_SMTC is defined in clause 9.2C.5.1.
NOTE 3:	k = 1 if the cells on the target frequency are served by GEO. k = (N+1) if the cells on the target frequency are served by LEO, where N is the number of different satellites associated to the list of configured neighbour cells in ntn-NeighCellConfigList and ntn-NeighCellConfigListExt.



Table 6.2C.1.2.1-1a: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell
	Serving cell 
SSB Ês/Iot (dB) 
	FR of target NR 
	Tidentify_intra_NR [ms]

	
	cell
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 5 x TSMTC)
	Kmulti_SMTC * MAX (800 ms, 10 x TSMTC)

	< -8
	FR1
	N/A
	k * MAX(800 ms, 22 x Tsearch) Note2

	NOTE 1:	Kmulti_SMTC is defined in clause 9.2C.5.1.
NOTE 2:	k = 1 if the cells on the target frequency are served by GEO. k = (N+1) if the cells on the target frequency are served by LEO, where N is the number of different satellites associated to the list of configured neighbour cells in ntn-NeighCellConfigList and ntn-NeighCellConfigListExt.



Table 6.2C.1.2.1-2: Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell
	Serving cell SSB Ês/Iot (dB)
	FR of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 6 x TSMTC, i)
	K_satellite * MAX (800 ms, 13 x TSMTC, i)

	< -8
	FR1
	N/A
	k * 800 ms Note1, 3

	NOTE 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC,i > 20 ms and serving cell SSB Ês/Iot < -8 dB.
NOTE 2:	K_satellite is defined in clause 9.3C.4.
NOTE 3:	k = 1 if the cells on the target frequency are served by GEO. k = (N+1) if the cells on the target frequency are served by LEO, where N is the number of different satellites associated to the list of configured neighbour cells in ntn-NeighCellConfigList and ntn-NeighCellConfigListExt.



Table 6.2C.1.2.1-2a: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell
	Serving cell 
SSB Ês/Iot (dB) and SMTC configuration
	FR of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ -8 and SMTC is configured
	FR1
	MAX (200 ms, 6 x TSMTC, i)
	K_satellite * MAX (800 ms, 13 x TSMTC, i)

	< -8 or SMTC is not configured
	FR1
	N/A
	k * MAX(800 ms, 22 x Tsearch,i) Note2

	NOTE 1:	K_satellite is defined in clause 9.3C.4.
NOTE 2:	k = 1 if the cells on the target frequency are served by GEO. k = (N+1) if the cells on the target frequency are served by LEO, where N is the number of different satellites associated to the list of configured neighbour cells in ntn-NeighCellConfigList and ntn-NeighCellConfigListExt.



6.2C.1.2.2	UE Re-establishment delay requirement for VSAT
The requirements in this clause are applicable to both intra-frequency and inter-frequency RRC Re-establishment. 
The requirements in this clause are not applicable for VSAT indicating ‘mechanical’ via ntn-VSAT-AntennaType-r18, if the RRC Re-establishment is initiated due to failure in handover to a different satellite than the satellite which serves the source serving cell.
The requirements in clause 6.2C.1.2.1 shall apply, provided that the serving cell and the target cell are served by the same satellite, and UE is not configured to measure a different satellite for RRC Re-establishment.

<End of Change 1>

