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1. 1Rx and 2Rx RedCap UE’s measurement capability may be different.
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The reason for change in each endorsed draft CR is copied below.
R4-2206954
 To introduce the IDLE mode inter-RAT measurement for NR RedCap in LTE.

R4-2206957
 To introduce the INACTIVE mode inter-RAT measurement for NR RedCap in LTE.

R4-2206966
 The following mobility requirements for redcap UE are specified:
· E-UTRAN - NR FR1 Handover

R4-2206967
 To introduce RRC connection release with redirection requirements for redcap UE from E-UTRA serving cell to NR.

R4-2206971
To introduce the inter-RAT NR measurement for RedCap UE.
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 Add the section for INACTIVE mode inter-RAT measurement for NR RedCap in LTE.
 This CR requirements on inter-RAT measurements based on agreements in R4-2115358 and agreements on UE capabilty from R4-2202670.

R4-2206966
The following mobility requirements for redcap UE are specified:
· E-UTRAN - NR FR1 Handover

R4-2206967
 RRC connection release with redirection requirements for redcap UE from E-UTRA serving cell to NR are specified for RedCap UE supporting 1Rx, 2Rx, FDD, TDD or HD-FDD bands for FR1 and for 2Rx for TDD bands for FR2. 

The draft CR is based on the approved work split in R4-2202718 (6. RRC Connection Mobility Control).

R4-2206971
 Add the section for inter-RAT NR measurement for RedCap UE.

The additional changes are as follow.
1. 4.2.2.14 add an editor notes since no 2Rx LTE RedCap UE requirement
2. 4A.1.2.9 adds the new eDRX requirement in Inactive mode
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 Inter-RAT measurements for RedCap will be missing.
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<Start of modified section 1>
4.2.2.5.8	Measurements of NR cells for RedCap 
This clause contains requirements on the NR capable E-UTRAN RedCap UE regarding measurement in RRC_IDLE state. The requirements are specified for inter-RAT NR frequency measurements for serving E-UTRAN cell.
If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-RAT NR layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.
If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-RAT NR layers of higher, lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure higher priority inter-RAT NR layers shall be the same as that defined below for lower priority RATs.
The requirements in this section apply for inter-RAT NR measurements. When the measurement rules indicate that inter-RAT NR cells are to be measured, the UE shall measure SS-RSRP and SS-RSRQ of detected NR cells in the neighbour frequency list at the minimum measurement rate specified in this section. The parameter NNR_carrier_RedCap is the total number of configured NR carriers in the neighbour frequency list. The UE shall filter SS-RSRP and SS-RSRQ measurements of each measured NR cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least half the minimum specified measurement period.
The UE shall be able to evaluate whether a newly detectable inter-RAT NR cell meets the reselection criteria defined in TS 36.304 [1] within (NNR_carrier_RedCap) * TdetectNR_RedCap when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ when Treselection = 0 provided that the reselection criteria is met by a margin of at least 5 dB in FR1 or 6.5 dB in FR2 for reselections based on ranking or 6 dB in FR1 or 7.5 dB in FR2 for SS-RSRP reselections based on absolute priorities or 4 dB in FR1 and 4 dB in FR2 for SS-RSRQ reselections based on absolute priorities.
When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure,NR_RedCap. If, after detecting a cell in a higher priority search, it is determined that reselection has not occurred then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection. However, the minimum measurement filtering requirements specified later in this section shall still be met by the UE before it makes any determination that it may stop measuring the cell.
If the UE detects on an inter-RAT NR carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.
The UE shall not consider an inter-RAT NR cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving cell.
Cells which have been detected shall be measured at least every (NNR_carrier_RedCap) * TmeasureNR_RedCap when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ.
For a cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that an already identified inter-RAT NR cell has met reselection criterion defined in TS 36.304 [1] within (NNR_carrier_RedCap) * TevaluateNR_RedCap when Treselection = 0 provided that the reselection criteria is met by a margin of at least 5dB in FR1 or 6.5 dB in FR2 for reselections based on ranking or 6 dB in FR1 or 7.5 dB in FR2 for SS-RSRP reselections based on absolute priorities or 4 dB in FR1 and 4 dB in FR2 for SS-RSRQ reselections based on absolute priorities.
For UE not configured with eDRX_IDLE cycle, Tdetect,NR_RedCap, Tmeasure,NR_RedCap and Tevaluate,NR_RedCap are specified in Table 4.2.2.5.8-1 and Table 4.2.2.5.6-1 for 1 Rx RedCap and 2 Rx RedCap respectively.  For UE configured with eDRX_IDLE cycle, Tdetect,NR_RedCap, Tmeasure,NR_RedCap and Tevaluate,NR_RedCap are specified in Table 4.2.2.5.8-2 for 1 Rx RedCap and in Table 4.2.2.5.8-3 for 2 Rx RedCap.  
If Treselection timer has a non zero value and the inter-RAT NR cell is satisfied with the reselection criteria which are defined in TS 36.304 [1], the UE shall evaluate this NR cell for the Treselection time. If this cell remains satisfied with the reselection criteria within this duration, then the UE shall reselect that cell.
Table 4.2.2.5.8-1: Tdetect,NR_RedCap, Tmeasure,NR_RedCap and Tevaluate,NR_RedCap 
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_RedCap [s] (number of DRX cycles)
	Tmeasure,NR_RedCap [s] (number of DRX cycles)
	Tevaluate,NR_RedCap
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x 1.5 (36 x N1 x 1.5)

	1.28 x N1 x 1.5 (4 x N1 x 1.5)

	5.12 x N1 x 1.5 (16 x N1 x 1.5)


	0.64
	
	5
	17.92x N1 (28 x N1)

	1.28 x N1 (2 x N1)

	5.12 x N1 (8 x N1)


	1.28
	
	4
	32 x N1 (25 x N1)

	1.28 x N1 (1 x N1)

	6.4 x N1 (5 x N1)


	2.56
	
	3
	58.88 x N1 (23 x N1)

	2.56 x N1 (1 x N1)

	7.68 x N1 (3 x N1)


	NOTE 1:	Applies for RedCap UE of all power classes.



Table 4.2.2.5.8-2: Tdetect,NR_RedCap, Tmeasure,NR_RedCap and Tevaluate,NR_RedCap for UE configured with eDRX_IDLE cycle (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,NR_RedCap [s] (number of DRX cycles)
	Tmeasure,NR_RedCap [s] (number of DRX cycles)
	Tevaluate,NR_RedCap [s] (number of DRX cycles)

	
	
	
	
	
	

	2.56
	-
	-
	58.88 (23)
	2.56 (1)
	5.12 (2)

	5.12
	-
	-
	117.76 (23)
	5.12 (1)
	10.24 (2)

	10.24
	-
	-
	235.52 (23)
	10.24 (1)
	20.48 (2)

	20.48 ≤  eDRX_IDLE cycle length ≤10485.76
	0.32
	≥1.28 (1)
	
(23)
	0.32 x M2 (1 x M2)
	0.64 x M2 (2 x M2)

	
	0.64
	≥1.28 (1)
	
	0.64 (1)
	1.28 (2)

	
	1.28
	≥2.56 (2)
	
	1.28 (1)
	2.56 (2)

	
	2.56
	≥5.12 (4)
	
	2.56 (1)
	5.12 (2)

	NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 3: Number of eDRX cycles when eDRX_IDLE cycle length equals 2.56s, 5.12s and 10.24s. Otherwise, number of DRX cycles.



Table 4.2.2.5.8-3: Tdetect,NR_RedCap, Tmeasure,NR_RedCap and Tevaluate,NR_RedCap for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_RedCap [s] (number of DRX cycles)
	Tmeasure,NR_RedCap [s] (number of DRX cycles)
	Tevaluate,NR_RedCap [s] (number of DRX cycles)

	2.56
	-
	-
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	5.12
	-
	-
	3
	117.76 x N1 (23 x N1)
	5.12 x N1 (1 x N1)
	10.24 x N1 (2 x N1)

	10.24
	-
	-
	3
	235.52 x N1 (23 x N1)
	10.24 x N1 (1 x N1)
	20.48 x N1 (2 x N1)

	20.48 ≤  eDRX_IDLE cycle length ≤10485.76
	0.32
	≥5.12 (4)
	8
	
(23 x N1)
	0.32 x N1 (1 x N1)
	0.64 x N1 (2 x N1)

	
	0.64
	≥6.4 (5)
	5
	
	0.64 x N1 (1 x N1)
	1.28 x N1 (2 x N1)

	
	1.28
	≥10.24 (8)
	4
	
	1.28 x N1 (1 x N1)
	2.56 x N1 (2 x N1)

	
	2.56
	≥15.36 (12)
	3
	
	2.56 x N1 (1 x N1)
	5.12 x N1 (2 x N1)

	NOTE 1: Applies for RedCap UE of all power classes.
NOTE 2: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 3: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 4: Number of eDRX cycles when eDRX_IDLE cycle length equals 2.56s, 5.12s and 10.24s. Otherwise, number of DRX cycles.
NOTE 5: The lower bound of PTW length is derived based on .



<End of modified section 1>
<Start of modified section 2>
4.2.2.14	UE measurement capability for RedCap
Editor notes: There is no agreement on how to capture UE measurement capability for RedCap 2Rx.   
This clause contains requirements on UE measurement capability for NR capable E-UTRAN RedCap UE. For idle mode cell re-selection purposes, the RedCap UE shall be capable of monitoring at least:
· Intra-frequency carrier, and
· Depending on UE capability, [6] NR inter-RAT carriers, and
· Depending on UE capability, [6] FDD E-UTRA inter-frequency carriers, and
· Depending on UE capability, [6] TDD E-UTRA inter-frequency carriers.
A total of [11] carrier frequency layers, which includes serving layer, comprising of any above defined combinations of E-UTRA FDD, E-UTRA TDD and NR layers. 

<End of modified section 2>

<Start of modified section 4>
[bookmark: _Toc510694387]4A.1.2.8	UE measurement capability for RedCap
The capability defined in section 4.2.2.14 should apply for this section.
<End of modified section 4>

<Start of modified section 5>
4A.1.2.9	Measurements of inter-RAT NR cells for RedCap
The requirements in clause 4.2.2.5.8 shall apply when UE is not configured with eDRX_IDLE. When UE is configured with eDRX_IDLE, the requirements defined in section 4.2.2.5.8 shall apply with Tdetect,NR_RedCap, Tmeasure,NR_RedCap and Tevaluate,NR_RedCap defined in Table 4A.1.2.9-1 and Table 4A.1.2.9-2.
Table 4A.1.2.9-1: Tdetect,NR_RedCap, Tmeasure,NR_RedCap and Tevaluate,NR_RedCap for UE configured with eDRX_IDLE cycle (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX or eDRX INACTIVE cycle length [s]
	Tdetect,NR_RedCap [s] (number of DRX or eDRX INACTIVE cycles)
	Tmeasure,NR_RedCap [s] (number of DRX or eDRX INACTIVE cycles)
	Tevaluate,NR_RedCap [s] (number of DRX or eDRX INACTIVE cycles)

	
	
	
	
	

	2.56 ≤eDRX_IDLE cycle length ≤ 10485.76

	0.32
	11.52 x 1.5 (36 x 1.5)
	1.28 x 1.5 (4 x 1.5)
	5.12 x 1.5 (16 x 1.5)

	
	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	
	1.28
	32 (25)
	1.28 (1)
	6.4 (5)

	
	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)

	
	5.12
	117.76 (23)
	5.12 (1)
	15.36 (3)

	
	10.24
	235.52(23)
	10.24 (1)
	30.72 (3)


 
Table 4A.1.2.9-2: Tdetect,NR_RedCap, Tmeasure,NR_RedCap and Tevaluate,NR_RedCap for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX or eDRX INACTIVE cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_RedCap [s] (number of DRX or eDRX INACTIVE cycles)
	Tmeasure,NR_RedCap [s] (number of DRX or eDRX INACTIVE cycles)
	Tevaluate,NR_RedCap [s] (number of DRX or eDRX INACTIVE cycles)

	
	
	
	
	
	

	2.56 ≤eDRX_IDLE cycle length ≤ 10485.76

	0.32
	8
	11.52 x N1 x 1.5 (36 x N1 x 1.5)
	1.28 x N1 x 1.5 (4 x N1 x 1.5)
	5.12 x N1 x 1.5 (16 x N1 x 1.5)

	
	0.64
	5
	17.92x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	
	1.28
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	
	2.56
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	
	5.12
	3
	117.76 x N1 (23 x N1)
	5.12 x N1 (1 x N1)
	15.36 x N1 (3 x N1)

	
	10.24
	3
	235.52 x N1 (23 x N1)
	10.24 x N1 (1 x N1)
	30.72 x N1 (3 x N1)




<End of modified section 5>

<Start of modified section 6>
5.3.4B	E-UTRAN - NR FR1 Handover for RedCap
[bookmark: _Toc500509860]5.3.4B.1	Introduction
The purpose of inter-RAT handover from E-UTRAN to NR in FR1 is to transfer a connection between the RedCap UE and E-UTRAN to NR in FR1. The handover procedure is initiated from E-UTRAN with a RRC message (MOBILITY FROM E-UTRA). The procedure is described in in TS 36.331 [2].
[bookmark: _Toc500509861]5.3.4B.2	Requirements
The requirements in clause 6.1C.1.2 in [50] shall apply.
<End of modified section 6>

<Start of modified section 7>
6.3.2.6	RRC connection release with redirection to NR Redcap
The RedCap UE shall be capable of performing the RRC connection release with redirection to the target NR cell within Tconnection_release_redirect_NR_RedCap.
The time delay (Tconnection_release_redirect_NR_RedCap) is the time between the end of the last TTI containing the RRC command, “RRCConnectionRelease” (TS 36.331 [2]) on the E-UTRAN PDSCH and the time the UE starts to send random access to the target NR cell. The time delay (Tconnection_release_redirect_NR_RedCap) shall be less than:
Tconnection_release_redirect_NR_RedCap = TRRC_procedure_delay + Tidentify-NR_Redcap + TSI-NR_RedCap + TRACH_RedCap
The target NR cell shall be considered detectable for 1 Rx RedCap when for each relevant SSB:
-	SSB_RP and SSB Ês/Iot according to Annex B.2.X of TS 38.133 [50] for a corresponding NR Band.
The target NR cell shall be considered detectable for 2 Rx RedCap when for each relevant SSB:
-	SSB_RP and SSB Ês/Iot according to Annex B.2.X of TS 38.133 [50] for a corresponding NR Band.
TRRC_procedure_delay: It is the RRC procedure delay for processing the received message “RRCConnectionRelease” as defined in clause 6.2.2 of TS 36.331 [2]. It shall be less than 110 ms.
Tidentify-NR_RedCap: It is the time to identify the target NR cell and depends on the frequency range (FR) of the target NR cell. It is defined in table 6.3.2.6-1 for 1 Rx RedCap for FR1 and in table 6.3.2.6-2 for 2 Rx RedCap. Tidentify-NR_RedCap = TPSS/SSS-sync_RedCap + Tmeas_RedCap, whereTPSS/SSS-sync_RedCap is the cell search time and Tmeas_RedCap is the measurement time due to cell selection criteria evaluation. The RedCap UE operating in NR HD-FDD shall meet the requirements in this section provided that the SSB is available at the UE at least once every SMTC period during Tidentify-NR_RedCap.
TSI-NR_RedCap: It is the time required for acquiring all the relevant system information of the target NR cell. This time depends upon whether the UE is provided with the relevant system information of the target NR cell or not by the old NR cell before the RRC connection is released.
TRACH_RedCap: It is the delay caused due to the random access procedure when sending random access to the target NR cell. TRACH_RedCap 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 the table 8.1-1 of TS 38.213 [39]. The RedCap UE operating in NR HD-FDD mode shall perform the PRACH transmission on the PRACH resource of the target NR cell provided that the UE has received at least one SSB associated with the PRACH resource during the last [TBD] period in the target NR cell.
Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell in the redirection command, otherwise Trs is the SMTC periodicity configured in the measObjectNR having the same SSB frequency and subcarrier spacing configured for the RRC connection release with redirection. If the UE is not provided with SMTC configuration or measurement object for the frequency which is also configured for the RRC connection release with redirection then:
-	the requirement in this section is applied with Trs = 20 ms assuming the SSB transmission periodicity is not larger than 20 ms, 
-	there is no requirement if the SSB transmission periodicity is larger than 20 ms.
Table 6.3.2.6-1: Time to identify target NR cell for RRC connection release with redirection to NR for 1 Rx RedCap
	Frequency range (FR) of target NR cell
	Tidentify-NR_RedCap

	FR1
	MAX (680 ms, 12 x Trs)



Table 6.3.2.6-2: Time to identify target NR cell for RRC connection release with redirection to NR for 2 Rx RedCap
	Frequency range (FR) of target NR cell
	Tidentify-NR_RedCap

	FR1
	MAX (680 ms, 11 x Trs)

	FR2
	MAX (880 ms, 88 x Trs)



<End of modified section 7>


