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	1. A brief introduction on cell re-selection for RedCap should be provided. 
2. In CR 2665 (R4-2220431), agreed at RAN4 #105, the reference to serving cell measurements for FR1 with eDRX cycle in RRC_INACTIVE was applied for the T1’ interval, but not for the T2’ interval. The T2’ interval needs to be aligned to T1’ interval.  Requirements for TA validation for CG-SDT for RedCap use wrong reference clause in TS 38.321. FR2 should be updated as RedCap applicability is for FR2-1. Square brackets need to be removed.
3. The conditions for known target cell for RedCap are missing.
4. Terminology in some clauses does not align with 1 Rx / 2 Rx RedCap definitions in clause 3.1.
5. General requirements for Cell reselection in clause 5.1B.1 are missing as contained in clause 5.1.1.
6. Editorial correction in clause 8.5B.4 is needed.
7. Clarification based on the reply LS on reference SSB for s-MeasureConfig check (R2-2212985) is needed in TS 38.133.

	
	

	Summary of change:
	1. An introduction on cell re-selection procedure and requirements is provided. 
2. The T2’ interval in Table 5.2B.2.1-3 is corrected to be also based on T applicable for serving cell measurements in RRC_INACTIVE. Reference to clause on TA validation for CG-SDT in TS 38.321 is corrected to 5.27.2, which contains the term cg-SDT-RSRP-ChangeThreshold. FR2 is replaced by FR2-1 aligning to clause 5.5.3 on CG-SDT requirements for non-RedCap devices. Brackets for 640 ms are removed aligning to clause 5.5.3 on CG-SDT requirements for non-RedCap devices.
3. The conditions for known target cell are added based on CR 2742 postponed in R4-2219321 at RAN4 #105 with few editorial corrections.
4. Definitions for the terms 1 Rx / 2 Rx RedCap UE were introduced in clause 3.1 and should be used throughout the specification.
5. General requirements for Cell reselection in clause 5.1B.1 are added similar as contained in clause 5.1.1.
6. Editorial correction in clause 8.5B.4 is done.
7. A note is added to clarify that when RedCap UE is configured to perform serving cell measurements based an NCD-SSB in the active BWP, the NCD-SSB is the SSB of the serving cell in the definition of intra- / inter-frequency measurements.

	
	

	Consequences if not approved:
	Inconsistency for time intervals T1’ / T2’ remains. Incorrect reference and preliminary requirement remain. Missing conditions for known target cell. Inconsistent terminology for 1Rx/2Rx RedCap UE may cause confusion.

	
	

	Clauses affected:
	5.1B.1, 5.2B.2.1, 6.1D.1, 6.1D.2.1, 6.2.1B.2, 6.2.3A.2.1, 8.5B.4, 9.2B.1

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	TS 38.533

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	None.

	
	

	This CR's revision history:
	




Page 1







Start of change 1
5.1B	Cell Re-selection for RedCap
5.1B.1	Introduction
The cell reselection procedure allows the RedCapUE to select a more suitable cell and camp on it.
The requirements in subclause 5.1B.2 apply to 1 Rx RedCap UE and 2 Rx Redcap UE.
When the UE is in Camped Normally state on a cell, the UE shall attempt to detect, synchronise, and monitor intra-frequency, inter-frequency and inter-RAT cells indicated by the serving cell. For intra-frequency and inter-frequency cells the serving cell may not provide explicit neighbour list but carrier frequency information and bandwidth information only. UE measurement activity is also controlled by measurement rules defined in TS38.304, allowing the UE to limit its measurement activity.
5.1B.2	Requirements
End of change 1
Start of change 2
5.2B.2	Requirements on UE synchronization for small data transmissions for RedCap
The requirements in clause 5.2B.2 shall apply for RedCap UEs. 
5.2B.2.1	TA validation requirements for RedCap
When cg-SDT-RSRP-ChangeThreshold [TS 38.331] is configured for TA validation based on the RSRP change criterion according to clause 5.8.2 5.27.2 in [TS 38.321], the UE is allowed to transmit using CG-SDT using the timing derived using the latest available  value as specified in subclause 7.1 provided that
-	the first RSRP (RSRP1) measurement and the second RSRP (RSRP2) measurements used in the TA validation are valid measurements and, 
-	timing alignment validation for transmission using CG-SDT is valid according to the validation criteria in clause 5.8.2 5.27.2 in [TS 38.321].
RSRP1 and RSRP2 are considered valid provided that the conditions in Table 5.2B.2-1 are met for FR1 when UE is not configured with any eDRX cycle by serving gNB or core network.
RSRP1 and RSRP2 are considered valid provided that the conditions in Table 5.2B.2-2 are met for FR2-1 regardless of whether the UE is configured with eDRX cycle by serving gNB or core network (AMF).
RSRP1 and RSRP2 are considered valid provided that the conditions in Table 5.2B.2-3 are met for FR1 when UE is configured:
-	only with RAN eDRX cycle (TeDRX-RAN) by the serving gNB, or
-	with both TeDRX-RAN by serving gNB and CN eDRX cycle (TeDRX-CN) by the core network (AMF)
Table 5.2B.2.1-1 Valid measurement for FR1 without eDRX cycle
	Measurement
	FR1

	RSRP1
	(T1 – min(640ms, M1*TDRX)) ≤ T1’ ≤ (T1 + min(640ms, M1*TDRX))

	RSRP2
	(T2 – min(640ms, M1*TDRX)) ≤ T2’ ≤ T2



Table 5.2B.2.1-2 Valid measurement for FR2-1 
	Measurement
	FR2-1

	RSRP1
	(T1 – max{480ms, 8*SMTC periodicity}) ≤ T1’ ≤ (T1 + max{480ms, 8*SMTC periodicity})

	RSRP2
	(T2 – max{480ms, 8*SMTC periodicity}) ≤ T2’ ≤ T2



Table 5.2B.2.1-3 Valid measurement for FR1 with eDRX cycle
	Measurement
	FR1

	RSRP1
	(T1 – min(640ms, M1* T)) ≤ T1’ ≤ (T1 + min(640ms, M1* T))

	RSRP2
	(T2 – min(640ms, M1* TeDRX-RAN)) ≤ T2’ ≤ T2

	Note1:	T is dertermined according to clause 7.1 in [1].



If at least one of RSRP1 and RSRP2 is considered to be invalid based on the above conditions, then the UE shall not validate the CG-SDT using RSRP1 and RSRP2 and shall not transmit using CG-SDT. Additionally, the UE shall not transmit in an CG-SDT occasion that occurs more than [640 ms] after T2.
Where: 
-	T1 is the time when the latest was obtained by the UE via Timing Advance Command MAC control element.
-	T1’ is the time when the UE has completed RSRP1.
-	T2 is the time when the UE performs TA validation as defined in clause 5.8.2.x5.27.2  in [TS 38.321] for transmission using CG-SDT.
-	T2’ is the time when the UE has completed RSRP2.
-	TDRX is the DRX cycle length in ms. 
-	M1 the scaling factor as defined in clause 4.2.2.2.
End of change 2
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6.1D	Handover for RedCap
6.1D.1	NR Handover
6.1D.1.1	Introduction
The purpose of NR handover is to change the NR PCell to another NR cell for RedCap UE. The requirements in this clause are applicable to SA NR.
The requirements in this clause apply for the following handover scenarios:
-	Handover to a target cell’s initial BWP associated with CD-SSB;
-	Handover to a target cell’s specific Redcap BWP associated with NCD-SSB besides to the initial BWP associated with CD-SSB (i.e. UE directly sync to the NCD-SSB and perform RACH on that BWP).

6.1D.1.2	NR FR1 - NR FR1 Handover
The requirements in this clause are applicable to both intra-frequency and inter-frequency handovers from NR FR1 cell to NR FR1 cell. The requirements in clause 6.1.1.2 shall apply whenfor 2 Rx RedCap UE is capable of 2 Rx. For 1 Rx RedCap UEWhen UE is only required to support 1 Rx antenna, the requirements defined in clause 6.1.1.2 shall apply except that:
-	Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 2*Trs  ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 5* Trs  ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
-	Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cellin the handover command, otherwise,
-	Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing as NCD-SSB indicated by nonCellDefiningSSB-r17 if the first active DL BWP included in handover command is configured with nonCellDefiningSSB-r17, otherwise, as CD-SSB indicated by absoluteFrequencySSB in frequencyInfoDL in handover command.
-	If the measObjectNRs having the same SSB frequency and subcarrier spacing configured by MN and SN have different SMTC, Trs is the periodicity of one of the SMTC which is up to UE implementation. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs=5ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms. If the UE has been provided with higher layer in TS 38.331 [2] signaling of smtc2 prior to the handover command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.
For RedCap UE with HD-FDD, the handover requirements are met provided that 
- 	SSB is available at the UE once every SMTC period during Tsearch
-	One SSB is available during T∆
-	One SSB is available during TIU.
In FR1, the target cell is known if it has been meeting the following conditions:
-	At least one of the SSBs measured has the same PCI as the NR target cell, 
-	During the last 5 seconds before the reception of the handover command:
-	One of the SSBs measured which has the same PCI as the NR target cell being configured remains detectable according to the cell identification requirements specified in clause 9.2B for intra-frequency handover and clause 9.3B for inter-frequency handover,
-	One of the NCD-SSBs or CD-SSB in the NR target cell also remains detectable during the handover delay according to the cell identification requirements specified in clause 9.2B for intra-frequency handover and clause 9.3B for inter-frequency handover.
otherwise it is unknown.
6.1D.1.3	NR FR2- NR FR2 Handover
The requirements in this clause are applicable to both intra-frequency and inter-frequency handovers from NR FR2 cell to NR FR2 cell. The requirements in clause 6.1.1.4 shall apply whenfor 2 Rx RedCap UE is capable of 2 Rx. 
In FR2, the target cell is known if it has been meeting the following conditions:
-	At least one of the SSBs measured has the same PCI as the NR target cell, 
-	During the last 5 seconds before the reception of the handover command:
-	the UE has sent a valid measurement report for the target cell and
-	One of the SSBs measured which has the same PCI as the NR target cell being configured remains detectable according to the cell identification requirements specified in clause 9.2B for intra-frequency handover and clause 9.3B for inter-frequency handover,
-	One of the NCD-SSBs or CD-SSB in the NR target cell also remains detectable during the handover delay according to the cell identification requirements specified in clause 9.2B for intra-frequency handover and clause 9.3B for inter-frequency handover.
otherwise it is unknown.
6.1D.2	NR Handover to other RATs
6.1D.2.1	NR – E-UTRAN Handover
[bookmark: _Hlk104416438]The purpose of inter-RAT handover from NR to E-UTRAN is to change the radio access mode of PCell from NR to E-UTRAN for RedCap UE. The handover procedure is initiated from NR with a RRC message that implies a handover as described in TS 38.331 [2]. The requirements in this clause are applicable to SA NR.
The requirements in clause 6.1.2.1 shall apply whenfor 2 Rx RedCap UE is capable of 2 Rx. For 1 Rx RedCap UEWhen UE is only required to support 1 Rx antenna, the requirements for category 1bis UE defined in clause 5.1.2 in [15] shall apply.
End of change 3
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6.2.1B	SA: RRC Re-establishment for RedCap
6.2.1B.1	Introduction
This clause contains requirements on the RedCap UE regarding RRC connection re-establishment procedure. 
6.2.1B.2	Requirements
The requirements in clause 6.2.1 shall apply whenfor 2 Rx RedCap UE is capable of 2 Rx. WhenFor 1 Rx RedCap UE is only required to support 1 Rx antenna, the requirements defined in clause 6.2.1 shall apply except that:
-	Tidentify_intra_NR as specified in Table 6.2.1B.2-1.
-	Tidentify_inter_NR, i as specified in Table 6.2.1B.2-2.
Table 6.2.1B.2-1: 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, 6 x TSMTC)
	MAX (800 ms, [11] x TSMTC)

	< -8
	FR1
	N/A
	800Note1

	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.



Table 6.2.1B.2-2: 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, 7 x TSMTC, i)
	MAX (800 ms, [14] x TSMTC, i)

	< -8
	FR1
	N/A
	800Note1

	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.



When the Redcap specific initial BWP is configured for random access,  in clause 6.2.1 is extended by 6ms.
End of change 4
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6.2.3A	SA: RRC Connection Release with Redirection for RedCap
6.2.3A.1	Introduction
This clause contains requirements on the RedCap UE regarding RRC connection release with redirection procedure. RRC connection release with redirection is initiated by the RRCRelease message with redirection to E-UTRAN or NR from NR specified in TS 38.331 [2]. The RRC connection release with redirection procedure is specified in clause 5.3.8 of TS 38.331 [2].
6.2.3A.2	Requirements
6.2.3A.2.1	RRC connection release with redirection to NR
The requirements in clause 6.2.3.2.1 shall apply whenfor 2 Rx RedCap UE is capable of 2 Rx. For 1 Rx RedCapWhen UE is only required to support 1 Rx antenna, the requirements defined in clause 6.2.3.2.1 shall apply except that:
-	Tidentify-NR as specified in Table 6.2.3A.2.1-1.
Table 6.2.3A.2.1-1: Time to identify target NR cell for RRC connection release with redirection to NR
	FR of target NR cell
	Tidentify-NR

	FR1
	MAX (680 ms, [12] x Trs)

	Note:	If the UE has been provided with higher layer signaling of smtc2 specified in TS 38.331 [2] prior to the redirection command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.



The HD-FDD UE shall meet the RRC connection release with redirection requirements provided that SSB is available at the UE once every SMTC period during Tsearch.
When the Redcap specific initial BWP is configured for random access, Tconnection_release_redirect_NR in clause 6.2.3.2.1 is extended by 6ms.
6.2.3A.2.2	RRC connection release with redirection to E-UTRAN
The requirements in clause 6.2.3.2.2 shall apply.
End of change 5
Start of change 6
8.5B.4	Minimum requirement for L1 indication for Redcap

When the radio link quality on all the RS resources in set  is worse than Qout_LR_Redcap, layer 1 of the UE shall send a beam failure instance indication to the higher layers,

The beam failure instance evaluation for the RS resources in set  shall be performed as specified in clause 6 in TS 38.213 [3]. Two successive indications from layer 1 shall be separated by at least TIndication_interval_BFD_Redcap.



When DRX is not used, TIndication_interval_BFD_Redcap is max(2ms, TSSB-RS,M) ) or max(2ms, TCSI-RS,M), where TSSB-RS,M and TCSI-RS,M is the shortest periodicity of all RS resources in set  for the accessed cell, corresponding to either the shortest periodicity of the SSB  in the set  or CSI-RS resource in the set .
When DRX is used, for SSB based link quality measurement,
-	TIndication_interval_BFD_Redcap = Max(1.5 × DRX_cycle_length, 1.5 × TSSB-RS,M), if DRX_cycle_length ≤ 320ms,
-	TIndication_interval_BFD_Redcap = DRX_cycle_length, if DRX_cycle_length > 320ms.
When DRX is used, for CSI-RS based link quality measurement,
-	TIndication_interval_BFD_Redcap = Max(1.5 × DRX_cycle_length, 1.5 × TCSI-RS,M), if DRX_cycle_length ≤ 320ms,
-	TIndication_interval_BFD_Redcap = DRX_cycle_length, if DRX_cycle_length > 320ms.
For HD-FDD UE, the above conditions and requirements for TIndication_interval_BFD_Redcap apply given that, for each BFD-RS configuration, at least one BFD-RS sample must fall with DL occasion within an indication period.
End of change 6
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9.2B.1	Introduction
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the reference SSB of the serving cell and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same. The reference SSB is the SSB defined in BWP-specific servingCellMO under BWP-DownlinkDedicated of active DL BWP. If the field is absent, the reference SSB is the SSB defined in servingCellMO under ServingCellConfig [2].
Note: The reference SSB can be either CD-SSB or NCD-SSB configured in the active BWP. 
The UE shall be able to identify new intra-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified intra-frequency cells if carrier frequency information is provided by PCell, even if no explicit neighbour list with physical layer cell identities is provided.
The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP [3].
For intra-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in clause 9.2B.5.3.
SSB based measurements are configured along with one or two measurement timing configuration(s) (SMTC(s)) which provides periodicity, duration and offset information on a window of up to 5ms where the measurements are to be performed. For intra-frequency connected mode measurements, up to two measurement window periodicities may be configured. A single measurement window offset and measurement duration are configured per intra-frequency measurement object.
When measurement gaps are needed, the UE is not expected to detect SSB which start earlier than the gap starting time + switching time, nor detect SSB which end later than the gap end – switching time. Switching time is 0.5ms for frequency range FR1 and 0.25ms for frequency range FR2.
End of change 7
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