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[bookmark: _Toc138883932][bookmark: _Toc106094064][bookmark: _Toc155780991][bookmark: _Toc130585802][bookmark: _Toc124157508][bookmark: _Toc155427973][bookmark: _Toc124259045][bookmark: _Toc145426829][bookmark: _Toc130586813][bookmark: _Toc97737174][bookmark: _Toc124258901][bookmark: _Toc114252839][bookmark: _Toc138883788][bookmark: _Toc137461979][bookmark: _Toc123045967]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.104: “NR; Base Station (BS) radio transmission and reception”.
[3]	3GPP TR 25.942: "RF system scenarios".
[4]	Recommendation ITU-R SM.328: "Spectra and bandwidth of emissions".
[5]	ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain".
[6]	ITU-R Recommendation M.1545: “Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications – 2000”.
[7]	3GPP TS 38.115-1: “NR; Repeater conformance testing - Part 1: Conducted conformance testing”.
[8]	3GPP TS 38.115-2: “NR; Repeater conformance testing - Part 2: Radiated conformance testing”.
[9]	ERC Recommendation 74-01, "Unwanted emissions in the spurious domain".
[10]	"Title 47 of the Code of Federal Regulations (CFR)", Federal Communications Commission.	
[11]	Void
[12]	Void
[13]	3GPP TS 38.101-1: “NR User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”.
[14]	3GPP TS 38.101-2: “NR User Equipment (UE) radio transmission and reception: Part 2: Range 2 Standalone”. 
[15]	Void
[16]	Void
[17]	Void
[18]	Void
[19]	Void3GPP TS 38.213: “NR; Physical layer procedures for control”.
[20]	3GPP TS 36.104: “Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception”
[21]	Void3GPP TS 38.211: "NR; Physical channels and modulation".
[22]	3GPP TS 38.174: "NR; Integrated Access and Backhaul (IAB) radio transmission and reception".
[23]	3GPP TS 38.331: “NR; Radio Resource Control (RRC); Protocol specification”.
[24]	3GPP TS 38.213: “NR; Physical layer procedures for control”.
[25]	3GPP TS 38.321: “NR; Medium Access Control (MAC) protocol specification”.
[26]	3GPP TS 38.211: “NR;  Physical channels and modulation”.
[27]	3GPP TS 38.306: “NR; User Equipment (UE) radio access capabilities”.

[bookmark: _Toc130586817][bookmark: _Toc138883792][bookmark: _Toc155427977][bookmark: _Toc155780995][bookmark: _Toc106094068][bookmark: _Toc137461983][bookmark: _Toc124258905][bookmark: _Toc145426833][bookmark: _Toc124157512][bookmark: _Toc130585806][bookmark: _Toc123045971][bookmark: _Toc124259049][bookmark: _Toc114252843][bookmark: _Toc138883936]<Next of Change>
3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
[bookmark: clause4][bookmark: _Hlk494631454]ACLR	Adjacent Channel Leakage Ratio
AoA	Angle of Arrival
BFD	Beam Failure Detection
BW	Bandwidth
BWP	Bandwidth Part
CACLR	Cumulative ACLR
CBD	Candidate Beam Detection
CP-OFDM	Cyclic Prefix-OFDM
CSI-RS	Channel State Information - Reference Signal
DFT-s-OFDM	Discrete Fourier Transform-spread-OFDM
DL	Downlink
DMRS	Demodulation Reference Signal
EIRP	Effective Isotropic Radiated Power
EVM	Error Vector Magnitude
FBW	Fractional Bandwidth
FR	Frequency Range
ITU‑R	Radiocommunication Sector of the International Telecommunication Union
LA	Local Area
MR	Medium Range
NR	New Radio
OBUE	Operating Band Unwanted Emissions
OOB	Out-of-band
OTA	Over-The-Air
QAM	Quadrature Amplitude Modulation
QCL	Quasi Co-Location
RF	Radio Frequency
RIB	Radiated Interface Boundary
RLM	Radio Link Monitoring
RLM-RS	Reference Signal for RLM
RMSI	Remaining Minimum System Information
RSRP	Reference Signal Received Power
RX	Receiver
SA	Standalone operation mode
SCS	Sub-Carrier Spacing
SMTC	SSB-based Measurement Timing configuration
SS-RSRP	Synchronization Signal based Reference Signal Received Power
SSB	Synchronization Signal Block
SSS	Secondary Synchronization Signal
TCI	Transmission Configuration Indicator
TRS	Tracking Reference Signal
TX	Transmitter
TRP	Total Radiated Power
UL	Uplink
WA	Wide Area

<Next of Change>
[bookmark: _Toc155781314][bookmark: _Toc155428296]10	NCR-MT RRC_CONNECTED state mobility
[bookmark: _Toc155428297][bookmark: _Toc155781315]10.1	RRC Connection Mobility Control for NCR-MT
[bookmark: _Toc89949350][bookmark: _Toc76542331][bookmark: _Toc53185582][bookmark: _Toc106184260][bookmark: _Toc61184433][bookmark: _Toc57820444][bookmark: _Toc61183647][bookmark: _Toc98755739][bookmark: _Toc82450313][bookmark: _Toc130402282][bookmark: _Toc138946576][bookmark: _Toc61184041][bookmark: _Toc98763331][bookmark: _Toc155428298][bookmark: _Toc57821371][bookmark: _Toc61185215][bookmark: _Toc66386560][bookmark: _Toc53185958][bookmark: _Toc74583518][bookmark: _Toc138853895][bookmark: _Toc82450961][bookmark: _Toc155781316][bookmark: _Toc61184825][bookmark: _Toc137554833]10.1.1	SA: RRC Re-establishment
[bookmark: _Toc535475936][bookmark: _Toc61184826][bookmark: _Toc61183648][bookmark: _Toc138853896][bookmark: _Toc137554834][bookmark: _Toc66386561][bookmark: _Toc138946577][bookmark: _Toc76542332][bookmark: _Toc61185216][bookmark: _Toc155428299][bookmark: _Toc61184042][bookmark: _Toc74583519][bookmark: _Toc130402283][bookmark: _Toc61184434][bookmark: _Toc53185959][bookmark: _Toc106184261][bookmark: _Toc57821372][bookmark: _Toc98755740][bookmark: _Toc82450314][bookmark: _Toc98763332][bookmark: _Toc155781317][bookmark: _Toc57820445][bookmark: _Toc82450962][bookmark: _Toc53185583][bookmark: _Toc89949351]10.1.1.1	Introduction
This clause contains requirements on the NCR-MT regarding RRC connection re-establishment procedure. The requirements in this clause are applicable only for local area (LA) NCR-MT.
RRC connection re-establishment is initiated when an NCR-MT in RRC_CONNECTED state 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 [23].
The requirements in this clause are applicable for RRC connection re-establishment to NR cell.
[bookmark: _Toc535475937][bookmark: _Toc53185960][bookmark: _Toc57820446][bookmark: _Toc89949352][bookmark: _Toc61183649][bookmark: _Toc138946578][bookmark: _Toc98763333][bookmark: _Toc130402284][bookmark: _Toc61184435][bookmark: _Toc82450963][bookmark: _Toc137554835][bookmark: _Toc155781318][bookmark: _Toc66386562][bookmark: _Toc74583520][bookmark: _Toc82450315][bookmark: _Toc53185584][bookmark: _Toc61184827][bookmark: _Toc98755741][bookmark: _Toc138853897][bookmark: _Toc57821373][bookmark: _Toc61184043][bookmark: _Toc61185217][bookmark: _Toc76542333][bookmark: _Toc155428300][bookmark: _Toc106184262]10.1.1.2	Requirements
In RRC_CONNECTED state the NCR-MT 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 NCR-MT re-establishment delay (TNCR-MT_re-establish_delay) is specified in clause 10.1.1.2.1.
[bookmark: _Toc53185585][bookmark: _Toc53185961][bookmark: _Toc98763334][bookmark: _Toc138853898][bookmark: _Toc106184263][bookmark: _Toc57821374][bookmark: _Toc61184436][bookmark: _Toc76542334][bookmark: _Toc57820447][bookmark: _Toc61184828][bookmark: _Toc61184044][bookmark: _Toc61183650][bookmark: _Toc137554836][bookmark: _Toc89949353][bookmark: _Toc155781319][bookmark: _Toc98755742][bookmark: _Toc61185218][bookmark: _Toc138946579][bookmark: _Toc74583521][bookmark: _Toc82450964][bookmark: _Toc66386563][bookmark: _Toc155428301][bookmark: _Toc130402285][bookmark: _Toc82450316]10.1.1.2.1	NCR-MT Re-establishment delay requirement
The NCR-MT re-establishment delay (TNCR-MT_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 [23] is detected by the NCR-MT and when the NCR-MT sends PRACH to the target PCell. The NCR-MT re-establishment delay (TNCR-MT_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:
-	the conditions of SSB_RP and SSB Ês/Iot according to Annex TBD for the LA NCR-MT class and NCR type are fulfilled.
The inter-frequency target NR cell shall be considered detectable when for each relevant SSB:
-	the conditions of SSB_RP and SSB Ês/Iot according to Annex TBD for the LA NCR-MT class and NCR type 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 and on the frequency range (FR) of the target NR cell. If the NCR-MT 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 10.1.1.2.1-1.
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 and on the frequency range (FR) of the target NR cell. Tidentify_inter_NR,i shall not exceed the values defined in Table 10.1.1.2.1-2.
TSMTC: It is the periodicity of the SMTC occasion configured for the intra-frequency carrier. If the NCR-MT has been provided with higher layer signaling of smtc2 [23] then 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 the NCR-MT is not provided with SMTC configuration then the NCR-MT 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 [23] 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 clause 14 of TS 38.213 [24].
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.
There is no requirement if the target cell does not contain the NCR-MT context or if the SSB transmission periodicity is larger than 20 ms.
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.
Table 10.1.1.2.1-1: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_intra_NR [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (1600 ms, 40 x TSMTC)
	MAX (6400 ms, 80 x TSMTC)

	[bookmark: _Hlk142493955]≥ -8
	FR2-1
	N/A
	MAX (8000 ms, 640 x TSMTC)

	< -8
	FR1
	N/A
	6400Note1

	< -8
	FR2-1
	N/A
	28160Note1

	Note 1:	The NCR-MT 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 10.1.1.2.1-2: Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (1600 ms, 48 x TSMTC, i)
	MAX (6400 ms, 104 x TSMTC, i)

	≥ -8
	FR2-1
	N/A
	MAX (8000 ms, 832 x TSMTC, i)

	< -8
	FR1
	N/A
	[bookmark: _Hlk521492632]6400Note1

	< -8
	FR2-1
	N/A
	32000Note1

	Note 1:	The NCR-MT 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.



[bookmark: _Toc155781320][bookmark: _Toc155428302]10.1.2	Random access
[bookmark: _Toc155781321][bookmark: _Toc5952581][bookmark: _Toc155428303]10.1.2.1	Introduction
This clause contains requirements on the NCR-MT regarding random access procedure. The random access procedure is initiated to establish uplink time synchronization for a NCR-MT which either has not acquired or has lost its uplink synchronization, or to convey NCR-MT’s request Other SI, or for beam failure recovery. The random access is specified in clause 8 of TS 38.213 [24] and the control of the RACH transmission is specified in clause 5.1 of TS 38.321 [25].
The requirements in this clause apply for LA NCR-MT.
[bookmark: _Toc5952582][bookmark: _Toc155781322][bookmark: _Toc155428304]10.1.2.2	Requirements for 4-step RA type
[bookmark: _Hlk31114384]The NCR-MT shall have capability to calculate PRACH transmission power according to the PRACH power formula defined in clause 7.4 of TS 38.213 [24] and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall have an accuracy as specified in Table TBA for FR1 and in Table TBA for FR2-1. The relative power applied to additional preambles shall have an accuracy as specified in Table TBA for FR1 and clause TBA for FR2-1.
The NCR-MT shall indicate a random access problem to upper layers if the maximum number of preamble transmission counter has been reached for the random access procedure on PCell as specified in clause 5.1.4 in TS 38.321 [25].
The requirements in this clause apply for NCR-MT in SA operation mode.
[bookmark: _Toc155781323][bookmark: _Toc5952583][bookmark: _Toc155428305]10.1.2.2.1	Contention based random access
10.1.2.2.1.1	Correct behaviour when transmitting Random Access Preamble
With the NCR-MT selected SSB with SS-RSRP above rsrp-ThresholdSSB, NCR-MT shall have the capability to select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the selected SSB if the association between Random Access Preambles and SSB is configured, as specified in clause 5.1.2 in TS 38.321 [25].
With the NCR-MT selected SSB with SS-RSRP above rsrp-ThresholdSSB, NCR-MT shall have the capability to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, if the association between PRACH occasions and SSBs is configured, and PRACH occasion shall be randomly selected with equal probability amongst the selected SSB associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [25].
10.1.2.2.1.2	Correct behaviour when receiving Random Access Response
The NCR-MT may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The NCR-MT shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [25], and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
10.1.2.2.1.3	Correct behaviour when not receiving Random Access Response
The NCR-MT shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [25], and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window defined in clause 5.1.4 in TS 38.321 [25].
10.1.2.2.1.4	Correct behaviour when receiving an UL grant for msg3 retransmission
The NCR-MT shall re-transmit the msg3 upon the reception of an UL grant for msg3 retransmission.
10.1.2.2.1.5	SA: Correct behaviour when receiving a message over Temporary C-RNTI
The NCR-MT shall send ACK if the Contention Resolution is successful.
The NCR-MT shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [25], and transmit with the calculated PRACH transmission power when the backoff time expires unless the received message includes a NCR-MT Contention Resolution Identity MAC control element and the NCR-MT Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
10.1.2.2.1.6	Correct behaviour when contention Resolution timer expires
The NCR-MT shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
[bookmark: _Toc5952584][bookmark: _Toc155781324][bookmark: _Toc155428306][bookmark: OLE_LINK5]10.1.2.2.2	Non-Contention based random access
10.1.2.2.2.1	Correct behaviour when transmitting Random Access Preamble
If the contention-free Random Access Resources and the contention-free PRACH occasions associated with SSBs is configured, with the NCR-MT selected SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs, NCR-MT shall have the capability to select the Random Access Preamble corresponding to the selected SSB, and to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, and PRACH occasion shall be randomly selected with equal probability amongst the selected SSB associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [25].
If the contention-free Random Access Resources and the contention-free PRACH occasions associated with CSI-RSs is configured, with the NCR-MT selected CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the associated CSI-RSs, NCR-MT shall have the capability to select the Random Access Preamble corresponding to the selected CSI-RS, and to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions in ra-OccasionList corresponding to the selected CSI-RS, and PRACH occasion shall be randomly selected with equal probability amongst the selected CSI-RS associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [25].
If the random access procedure is initialized for beam failure recovery and if the contention-free Random Access Resources and the contention-free PRACH occasions for beam failure recovery request associated with any of the SSBs and/or CSI-RSs is configured, NCR-MT shall have the capability to select the Random Access Preamble corresponding to the selected SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs or the selected CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the associated CSI-RSs, and to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, or from the PRACH occasions in ra-OccasionList corresponding to the selected CSI-RS, and PRACH occasion shall be randomly selected with equal probability amongst the selected SSB associated PRACH occasions or the selected CSI-RS associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [25].
10.1.2.2.2.2	Correct behaviour when receiving Random Access Response
The NCR-MT may stop monitoring for Random Access Response(s), if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, unless the random access procedure is initialized for Other SI request from NCR-MT.
The NCR-MT may stop monitoring for Random Access Response(s) and shall monitor the Other SI transmission if the Random Access Response only contains a Random Access Preamble identifier which is corresponding to the transmitted Random Access Preamble and the random access procedure is initialized for SI request from NCR-MT, as specified in clause 5.1.4 in TS 38.321 [25].
The NCR-MT may stop monitoring for Random Access Response(s), if the contention-free Random Access Preamble for beam failure recovery request was transmitted and if the PDCCH addressed to NCR-MT’s C-RNTI is received, as specified in clause 5.1.4 in TS 38.321 [25].
The NCR-MT shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [25] for the next available PRACH occasion, and transmit the preamble with the calculated PRACH transmission power if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
10.1.2.2.2.3	Correct behaviour when not receiving Random Access Response
The NCR-MT shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [25] for the next available PRACH occasion, and transmit the preamble with the calculated PRACH transmission power, if no Random Access Response is received within the RA Response window configured in RACH-ConfigCommon or if no PDCCH addressed to NCR-MT’s C-RNTI is received within the RA Response window configured in BeamFailureRecoveryConfig, as defined in clause 5.1.4 in TS 38.321 [25].

[bookmark: _Toc57821380][bookmark: _Toc53185591][bookmark: _Toc61184834][bookmark: _Toc61183656][bookmark: _Toc82450322][bookmark: _Toc98755748][bookmark: _Toc138946585][bookmark: _Toc66386569][bookmark: _Toc138853904][bookmark: _Toc61185224][bookmark: _Toc82450970][bookmark: _Toc76542340][bookmark: _Toc155428307][bookmark: _Toc61184050][bookmark: _Toc155781325][bookmark: _Toc53185967][bookmark: _Toc74583527][bookmark: _Toc57820453][bookmark: _Toc89949359][bookmark: _Toc130402291][bookmark: _Toc106184269][bookmark: _Toc61184442][bookmark: _Toc98763340][bookmark: _Toc137554842]10.2	Timing
[bookmark: _Toc98763341][bookmark: _Toc106184270][bookmark: _Toc53185592][bookmark: _Toc82450323][bookmark: _Toc57821381][bookmark: _Toc61185225][bookmark: _Toc98755749][bookmark: _Toc53185968][bookmark: _Toc61184835][bookmark: _Toc76542341][bookmark: _Toc155781326][bookmark: _Toc57820454][bookmark: _Toc155428308][bookmark: _Toc138853905][bookmark: _Toc130402292][bookmark: _Toc82450971][bookmark: _Toc137554843][bookmark: _Toc89949360][bookmark: _Toc61184443][bookmark: _Toc61184051][bookmark: _Toc74583528][bookmark: _Toc66386570][bookmark: _Toc61183657][bookmark: _Toc138946586]10.2.1	NCR-MT transmit timing
[bookmark: _Toc98755750][bookmark: _Toc98763342][bookmark: _Toc89949361][bookmark: _Toc66386571][bookmark: _Toc82450972][bookmark: _Toc155428309][bookmark: _Toc137554844][bookmark: _Toc57821382][bookmark: _Toc74583529][bookmark: _Toc53185969][bookmark: _Toc82450324][bookmark: _Toc61184052][bookmark: _Toc76542342][bookmark: _Toc61185226][bookmark: _Toc61184444][bookmark: _Toc138946587][bookmark: _Toc138853906][bookmark: _Toc61183658][bookmark: _Toc53185593][bookmark: _Toc155781327][bookmark: _Toc61184836][bookmark: _Toc106184271][bookmark: _Toc57820455][bookmark: _Toc130402293]10.2.1.1	Introduction

[bookmark: _Toc61184053][bookmark: _Toc89949362][bookmark: _Toc57821383][bookmark: _Toc57820456][bookmark: _Toc53185594][bookmark: _Toc61185227][bookmark: _Toc535475929][bookmark: _Toc66386572][bookmark: _Toc82450325][bookmark: _Toc82450973][bookmark: _Toc98755751][bookmark: _Toc74583530][bookmark: _Toc76542343][bookmark: _Toc61183659][bookmark: _Toc53185970][bookmark: _Toc61184837][bookmark: _Toc61184445]The NCR-MT shall have capability to follow the frame timing change of the reference cell in connected state. The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. NCR-MT belonging to local area NCR-MT class as defined in clause 4.3A.2 shall use the PSpCell as the reference cell for deriving the NCR-MT transmit timing. NCR-MT initial transmit timing accuracy, gradual timing adjustment requirements are defined in the following requirements.
[bookmark: _Toc137554845][bookmark: _Toc130402294][bookmark: _Toc155428310][bookmark: _Toc138946588][bookmark: _Toc106184272][bookmark: _Toc155781328][bookmark: _Toc98763343][bookmark: _Toc138853907]10.2.1.2	Requirements
The requirements in clause 10.2.1.2 apply for both wide area and local area NCR-MT as defined in clause 4.3A.2.
The NCR-MT initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 10.2.1.2-1. This requirement applies for PUCCH, PUSCH and SRS or it is the PRACH transmission.
The NCR-MT shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the NCR-MT during the last 160 ms. The reference point for the NCR-MT initial transmit timing control requirement shall be the downlink timing of the reference cell minus [image: ]. The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame used by the NCR-MT to determine downlink timing is received from the reference cell at the NCR-MT antenna. NTA for PRACH is defined as 0.
[image: ] (in Tc units) for other channels is the difference between NCR-MT transmission timing and the downlink timing immediately after when the last timing advance in clause 10.2.2 was applied. NTA for other channels is not changed until next timing advance is received. The value of[image: ]depends on the duplex mode of the cell in which the uplink transmission takes place and the frequency range (FR). [image: ]is defined in Table 10.2.1.2-2.
Table 10.2.1.2-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals ( kHz)
	SCS of uplink signals ( kHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	2-1
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [26]



Table 10.2.1.2-2: The Value of [image: ]
	Frequency range and band of cell used for uplink transmission
	[image: ](Unit: TC)

	FR1 TDD band without LTE-NR coexistence case 
	25600 (Note 1)

	FR1 TDD band with LTE-NR coexistence case
	39936 (Note 1)

	FR2-1
	13792

	Note 1:	The NCR-MT identifies [image: ] based on the information n-TimingAdvanceOffset as specified in TS 38.331 [23]. If NCR-MT is not provided with the information n-TimingAdvanceOffset, the default value of [image: ] is set as 25600 for FR1 band.



When it is the transmission for PUCCH, PUSCH and SRS transmission, the NCR-MT shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in clause 10.2.3 is applied.
[bookmark: _Toc98763344][bookmark: _Toc155428311][bookmark: _Toc61185228][bookmark: _Toc61183660][bookmark: _Toc138853908][bookmark: _Toc57821384][bookmark: _Toc57820457][bookmark: _Toc155781329][bookmark: _Toc89949363][bookmark: _Toc76542344][bookmark: _Toc98755752][bookmark: _Toc106184273][bookmark: _Toc82450974][bookmark: _Toc82450326][bookmark: _Toc53185595][bookmark: _Toc137554846][bookmark: _Toc61184054][bookmark: _Toc61184446][bookmark: _Toc74583531][bookmark: _Toc130402295][bookmark: _Toc61184838][bookmark: _Toc53185971][bookmark: _Toc66386573][bookmark: _Toc138946589]10.2.1.2.1	Gradual timing adjustment
The requirements in this clause apply for NCR-MT belonging to local area NCR-MT class as defined in clause 4.3A.2.
When the transmission timing error between the NCR-MT and the reference timing exceeds Te then the NCR-MT is required to adjust its timing to within Te. The reference timing shall be [image: ] before the downlink timing of the reference cell. All adjustments made to the NCR-MT uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change in one adjustment shall be Tq.
2)	The minimum aggregate adjustment rate shall be Tp per second.
3)	The maximum aggregate adjustment rate shall be Tq per 200 ms.
where the maximum autonomous time adjustment step Tq and the aggregate adjustment rate Tp are specified in Table 10.2.1.2.1-1.
Table 10.2.1.2.1-1: Tq Maximum Autonomous Time Adjustment Step and Tp Minimum Aggregate Adjustment rate
	Frequency Range
	SCS of uplink signals (kHz)
	Tq
	Tp

	1
	15
	5.5*64*Tc
	5.5*64*Tc

	
	30
	5.5*64*Tc
	5.5*64*Tc

	
	60
	5.5*64*Tc
	5.5*64*Tc

	2-1
	60
	2.5*64*Tc
	2.5*64*Tc

	
	120
	2.5*64*Tc
	2.5*64*Tc

	NOTE:	Tc is the basic timing unit defined in TS 38.211 [26].



[bookmark: _Toc53185596][bookmark: _Toc53185972]10.2.2	NCR-MT timer accuracy
[bookmark: _Toc155428312][bookmark: _Toc155781330][bookmark: _Toc57821385][bookmark: _Toc98763345][bookmark: _Toc61183661][bookmark: _Toc138946590][bookmark: _Toc61184839][bookmark: _Toc61185229][bookmark: _Toc66386574][bookmark: _Toc61184055][bookmark: _Toc57820458][bookmark: _Toc130402296][bookmark: _Toc82450327][bookmark: _Toc82450975][bookmark: _Toc138853909][bookmark: _Toc89949364][bookmark: _Toc106184274][bookmark: _Toc61184447][bookmark: _Toc74583532][bookmark: _Toc98755753][bookmark: _Toc137554847][bookmark: _Toc76542345]10.2.2.1	Introduction
NCR-MT timers are used in different protocol entities to control the NCR-MT behaviour.
The requirements in clause 10.2.2 apply for NCR-MT belonging to local area NCR-MT class as defined in clause 4.3A.2.
[bookmark: _Toc155428313][bookmark: _Toc155781331]10.2.2.2	Requirements
For NCR-MT timers specified in TS 38.331 [23], the NCR-MT shall comply with the timer accuracies according to Table 10.2.2.2-1.
The requirements are only related to the actual timing measurements internally in the NCR-MT. They do not include the following:
-	Inaccuracy in the start and stop conditions of a timer (e.g. NCR-MT reaction time to detect that start and stop conditions of a timer is fulfilled), or
-	Inaccuracies due to restrictions in observability of start and stop conditions of an NCR-MT timer (e.g. slot alignment when NCR-MT sends messages at timer expiry).
Table 10.2.2.2-1
	Timer value [s]
	Accuracy

	timer value < 4
	 0.1s

	timer value  4
	 2.5%



[bookmark: _Toc155428314][bookmark: _Toc155781332]10.2.3	NCR-MT timing advance
[bookmark: _Toc155428315][bookmark: _Toc155781333]10.2.3.1	Introduction
The timing advance is initiated from gNB to NCR-MT, with MAC message that implies the adjustment of the timing advance, as defined in clause 5.2 of TS 38.321 [25].  The time advance adjustment requirement for both wide area and local area NCR-MT as defined in clause 4.3A.2. 
[bookmark: _Toc155428316][bookmark: _Toc155781334]10.2.3.2	Requirements
[bookmark: _Toc155781335][bookmark: _Toc155428317]10.2.3.2.1	Timing Advance adjustment delay
NCR-MT shall adjust the timing of its uplink transmission timing at time slot n+ k+1 for a timing advance command received in time slot n, and the value of k is defined in clause 4.2 in TS 38.213 [24]. The same requirement applies also when NCR-MT is not able to transmit a configured uplink transmission due to the channel assessment procedure.
[bookmark: _Toc155781336][bookmark: _Toc155428318]10.2.3.2.2	Timing Advance adjustment accuracy
The NCR-MT shall adjust the timing of its transmissions with a relative accuracy better than or equal to the NCR-MT Timing Advance adjustment accuracy requirement in Table 10.2.3.2.2-1, to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command step is defined in TS 38.213 [24].
Table 10.2.3.2.2-1: NCR-MT Timing Advance adjustment accuracy
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120

	NCR-MTUE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc

	NOTE:	Tc is the basic timing unit defined in TS 38.211 [26].



[bookmark: _Toc106184278][bookmark: _Toc61183665][bookmark: _Toc130402300][bookmark: _Toc74583536][bookmark: _Toc53185600][bookmark: _Toc138853913][bookmark: _Toc61184451][bookmark: _Toc57820462][bookmark: _Toc66386578][bookmark: _Toc137554851][bookmark: _Toc82450979][bookmark: _Toc98755757][bookmark: _Toc57821389][bookmark: _Toc89949368][bookmark: _Toc61184843][bookmark: _Toc76542349][bookmark: _Toc155428319][bookmark: _Toc82450331][bookmark: _Toc98763349][bookmark: _Toc155781337][bookmark: _Toc61184059][bookmark: _Toc138946594][bookmark: _Toc53185976][bookmark: _Toc61185233]10.3	Signalling Characteristics for NCR-MT
[bookmark: _Toc106184279][bookmark: _Toc76542350][bookmark: _Toc98763350][bookmark: _Toc57820463][bookmark: _Toc82450980][bookmark: _Toc61185234][bookmark: _Toc57821390][bookmark: _Toc155781338][bookmark: _Toc89949369][bookmark: _Toc61184060][bookmark: _Toc61184844][bookmark: _Toc130402301][bookmark: _Toc155428320][bookmark: _Toc98755758][bookmark: _Toc74583537][bookmark: _Toc66386579][bookmark: _Toc61184452][bookmark: _Toc137554852][bookmark: _Toc82450332][bookmark: _Toc138946595][bookmark: _Toc53185977][bookmark: _Toc53185601][bookmark: _Toc61183666][bookmark: _Toc138853914]10.3.1	Radio Link Monitoring
[bookmark: _Toc130402302][bookmark: _Toc66386580][bookmark: _Toc61183667][bookmark: _Toc57820464][bookmark: _Toc137554853][bookmark: _Toc53185978][bookmark: _Toc74583538][bookmark: _Toc76542351][bookmark: _Toc98763351][bookmark: _Toc82450333][bookmark: _Toc57821391][bookmark: _Toc106184280][bookmark: _Toc138946596][bookmark: _Toc138853915][bookmark: _Toc82450981][bookmark: _Toc61184061][bookmark: _Toc61185235][bookmark: _Toc155428321][bookmark: _Toc61184845][bookmark: _Toc98755759][bookmark: _Toc53185602][bookmark: _Toc155781339][bookmark: _Toc61184453][bookmark: _Toc89949370]10.3.1.1	Introduction
The requirements in clause 10.3.18.1 apply for radio link monitoring of local area NCR-MT class as defined in clause 4.3A.2 on:
-	PCell in SA NR,
The NCR-MT shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell as specified in TS 38.213 [24]. The configured RLM-RS resources can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. NCR-MT is not required to perform RLM outside the active DL BWP.
On each RLM-RS resource, the NCR-MT shall estimate the downlink radio link quality and compare it to the thresholds Qout and Qin for the purpose of monitoring downlink radio link quality of the cell.
The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to the out-of-sync block error rate (BLERout) as defined in Table 10.3.1-1. For SSB based radio link monitoring, Qout_SSB is derived based on the hypothetical PDCCH transmission parameters listed in Table 10.3.1.2.1-1. For CSI-RS based radio link monitoring, Qout_CSI-RS is derived based on the hypothetical PDCCH transmission parameters listed in Table 10.3.1.3.1-1.
[bookmark: _Hlk13142784]The threshold Qin is defined as the level at which the downlink radio link quality can be received with significantly higher reliability than at Qout and shall correspond to the in-sync block error rate (BLERin) as defined in Table 10.3.1-1. For SSB based radio link monitoring, Qin_SSB is derived based on the hypothetical PDCCH transmission parameters listed in Table 10.3.1.2.1-2. For CSI-RS based radio link monitoring, Qin_CSI-RS is derived based on the hypothetical PDCCH transmission parameters listed in Table 10.3.1.3.1-2.
[bookmark: _Hlk506716765]The out-of-sync block error rate (BLERout) and in-sync block error rate (BLERin) are determined from the network configuration via parameter rlmInSyncOutOfSyncThreshold signalled by higher layers. When NCR-MT is not configured with rlmInSyncOutOfSyncThreshold from the network, NCR-MT determines out-of-sync and in-sync block error rates from Configuration #0 in Table 10.3.1-1 by default. All requirements in clause 10.3.1 are applicable for BLER Configuration #0 in Table 10.3.1-1.
Table 10.3.1-1: Out-of-sync and in-sync block error rates
	Configuration
	BLERout
	BLERin

	0
	10%
	2%




NCR-MT shall be able to monitor up to NRLM RLM-RS resources of the same or different types in each corresponding carrier frequency range, depending on a maximum number  of SSBs per half frame according to TS 38.213 [24], where NRLM is specified in Table 10.3.1-2  according TS 38.213 [24], and meet the requirements as specified in clause 10.3.1. NCR-MT is not required to meet the requirements in clause 10.3.1 if RLM-RS is not configured and no TCI state for PDCCH is activated.
Table 10.3.1-2: Maximum number of RLM-RS resources NRLM
	Carrier frequency range of PCell 
	

	Maximum number of RLM-RS resources, NRLM 

	FR1, ≤ 3 GHzNote 
	4
	2

	FR1, > 3 GHzNote 
	8
	4

	FR2-1
	64
	8



[bookmark: _Toc89949371][bookmark: _Toc98755760][bookmark: _Toc57821392][bookmark: _Toc82450334][bookmark: _Toc130402303][bookmark: _Toc61184062][bookmark: _Toc61184846][bookmark: _Toc106184281][bookmark: _Toc61183668][bookmark: _Toc66386581][bookmark: _Toc53185979][bookmark: _Toc53185603][bookmark: _Toc138946597][bookmark: _Toc155781340][bookmark: _Toc155428322][bookmark: _Toc98763352][bookmark: _Toc61185236][bookmark: _Toc74583539][bookmark: _Toc137554854][bookmark: _Toc82450982][bookmark: _Toc61184454][bookmark: _Toc138853916][bookmark: _Toc57820465][bookmark: _Toc76542352]10.3.1.2	Requirements for SSB based radio link monitoring
[bookmark: _Toc76542353][bookmark: _Toc137554855][bookmark: _Toc57820466][bookmark: _Toc138853917][bookmark: _Toc61184847][bookmark: _Toc98755761][bookmark: _Toc155428323][bookmark: _Toc66386582][bookmark: _Toc53185980][bookmark: _Toc74583540][bookmark: _Toc106184282][bookmark: _Toc61183669][bookmark: _Toc57821393][bookmark: _Toc53185604][bookmark: _Toc82450335][bookmark: _Toc61184455][bookmark: _Toc138946598][bookmark: _Toc89949372][bookmark: _Toc98763353][bookmark: _Toc130402304][bookmark: _Toc155781341][bookmark: _Toc61184063][bookmark: _Toc61185237][bookmark: _Toc82450983]10.3.1.2.1	Introduction
The requirements in this clause apply for each SSB based RLM-RS resource configured for PCell, provided that the SSB configured for RLM is actually transmitted within NCR-MT active DL BWP during the entire evaluation period specified in clause 10.3.1.2.2.
Table 10.3.1.2.1-1: PDCCH transmission parameters for out-of-sync evaluation
	Attribute
	Value for BLER Configuration #0

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	4dB

	Bandwidth (PRBs)
	24

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed



Table 10.3.1.2.1-2: PDCCH transmission parameters for in-sync evaluation
	Attribute
	Value for BLER Configuration #0

	DCI payload size
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	4

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (PRBs)
	24

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed



[bookmark: _Toc82450336][bookmark: _Toc130402305][bookmark: _Toc61184848][bookmark: _Toc138853918][bookmark: _Toc74583541][bookmark: _Toc98755762][bookmark: _Toc82450984][bookmark: _Toc53185605][bookmark: _Toc76542354][bookmark: _Toc155428324][bookmark: _Toc155781342][bookmark: _Toc106184283][bookmark: _Toc61184456][bookmark: _Toc61184064][bookmark: _Toc61185238][bookmark: _Toc89949373][bookmark: _Toc138946599][bookmark: _Toc137554856][bookmark: _Toc98763354][bookmark: _Toc57821394][bookmark: _Toc57820467][bookmark: _Toc66386583][bookmark: _Toc61183670][bookmark: _Toc53185981]10.3.1.2.2	Minimum requirement
NCR-MT shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_out_SSB [ms] period becomes worse than the threshold Qout_SSB within TEvaluate_out_SSB [ms] evaluation period.
NCR-MT shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_in_SSB [ms] period becomes better than the threshold Qin_SSB within TEvaluate_in_SSB [ms] evaluation period.
TEvaluate_out_SSB and TEvaluate_in_SSB are defined in Table 10.3.1.2.2-1 for FR1 with scaling factor K1 = 5.
[bookmark: _Hlk513850659]TEvaluate_out_SSB and TEvaluate_in_SSB are defined in Table 10.3.1.2.2-2 for FR2-1 with scaling factor N=8 and K2 = 3.
For FR1,
-	P = 1
For FR2-1,
-	P=1, when the RLM-RS resource is not overlapped with SMTC occasion.
[bookmark: _Hlk16676141]-	, when the RLM-RS resource is partially overlapped with SMTC occasion (TSSB < TSMTCperiod).
-	P = 3, when RLM-RS resource is fully overlapped with SMTC period (TSSB = TSMTCperiod).
If the high layer in TS 38.331 [23] signaling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follow smtc1.
Longer evaluation period would be expected if the combination of RLM-RS resource and SMTC occasion configurations does not meet previous conditions.
Table 10.3.1.2.2-1: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for FR1
	[bookmark: _Hlk513850563]Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	Max(200  K1, Ceil(10  P  K1)  TSSB)
	Max(100  K1, Ceil(5  P  K1)  TSSB)

	NOTE:	TSSB is the periodicity of the SSB configured for RLM.



Table 10.3.1.2.2-2: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for FR2-1
	[bookmark: _Hlk513850590]Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	Max(200  K2, Ceil(10  P  N  K2)  TSSB)
	Max(100  K2, Ceil(5  P  N  K2)  TSSB)

	NOTE:	TSSB is the periodicity of the SSB configured for RLM.



[bookmark: _Toc61184457][bookmark: _Toc66386584][bookmark: _Toc130402306][bookmark: _Toc82450985][bookmark: _Toc61184849][bookmark: _Toc137554857][bookmark: _Toc57820468][bookmark: _Toc138853919][bookmark: _Toc82450337][bookmark: _Toc98755763][bookmark: _Toc155781343][bookmark: _Toc98763355][bookmark: _Toc76542355][bookmark: _Toc53185982][bookmark: _Toc155428325][bookmark: _Toc57821395][bookmark: _Toc106184284][bookmark: _Toc74583542][bookmark: _Toc89949374][bookmark: _Toc61184065][bookmark: _Toc61183671][bookmark: _Toc61185239][bookmark: _Toc53185606][bookmark: _Toc138946600]10.3.1.2.3	Measurement restrictions for SSB based RLM
[bookmark: _Hlk52267480]The NCR-MT is required to be capable of measuring SSB for RLM without measurement gaps. The NCR-MT is required to perform the SSB measurements with measurement restrictions as described in the following scenarios.
For FR1, when the SSB for RLM is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, 
-	If SSB and CSI-RS have same SCS, NCR-MT shall be able to measure the SSB for RLM without any restriction;
-	If SSB and CSI-RS have different SCS,
-	If NCR-MT supports simultaneousRxDataSSB-DiffNumerology, NCR-MT shall be able to measure the SSB for RLM without any restriction;
-	If NCR-MT does not support simultaneousRxDataSSB-DiffNumerology, NCR-MT is required to measure one of but not both SSB for RLM and CSI-RS. Longer measurement period for SSB based RLM is expected, and no requirements are defined.
For FR2-1, when the SSB for RLM measurement on one CC is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band, NCR-MT is required to measure one of but not both SSB for RLM and CSI-RS. Longer measurement period for SSB based RLM is expected, and no requirements are defined.

[bookmark: _Toc98763356][bookmark: _Toc66386585][bookmark: _Toc74583543][bookmark: _Toc61184458][bookmark: _Toc89949375][bookmark: _Toc137554858][bookmark: _Toc61185240][bookmark: _Toc155781344][bookmark: _Toc138853920][bookmark: _Toc82450338][bookmark: _Toc130402307][bookmark: _Toc138946601][bookmark: _Toc53185607][bookmark: _Toc155428326][bookmark: _Toc61184066][bookmark: _Toc76542356][bookmark: _Toc82450986][bookmark: _Toc53185983][bookmark: _Toc57820469][bookmark: _Toc61184850][bookmark: _Toc57821396][bookmark: _Toc61183672][bookmark: _Toc98755764][bookmark: _Toc106184285]10.3.1.3	Requirements for CSI-RS based radio link monitoring
[bookmark: _Toc98755765][bookmark: _Toc57821397][bookmark: _Toc61184067][bookmark: _Toc61183673][bookmark: _Toc106184286][bookmark: _Toc74583544][bookmark: _Toc66386586][bookmark: _Toc61184851][bookmark: _Toc76542357][bookmark: _Toc57820470][bookmark: _Toc53185984][bookmark: _Toc89949376][bookmark: _Toc155428327][bookmark: _Toc61184459][bookmark: _Toc82450987][bookmark: _Toc130402308][bookmark: _Toc138853921][bookmark: _Toc155781345][bookmark: _Toc98763357][bookmark: _Toc53185608][bookmark: _Toc82450339][bookmark: _Toc137554859][bookmark: _Toc61185241][bookmark: _Toc138946602]10.3.1.3.1	Introduction
The requirements in this clause apply for each CSI-RS based RLM-RS resource configured for PCell, provided that the CSI-RS configured for RLM is actually transmitted within NCR-MT active DL BWP during the entire evaluation period specified in clause 10.3.1.3.2. NCR-MT is not expected to perform radio link monitoring measurements on the CSI-RS configured as RLM-RS if the CSI-RS is not in the active TCI state of any CORESET configured in the NCR-MT active BWP.
Table 10.3.1.3.1-1: PDCCH transmission parameters for out-of-sync evaluation
	Attribute
	Value for BLER Configuration #0

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	4dB

	Bandwidth (PRBs)
	48

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed



Table 10.3.1.3.1-2: PDCCH transmission parameters for in-sync evaluation
	Attribute
	Value for BLER Configuration #0

	DCI payload size
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	4

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	0dB

	Bandwidth (PRBs)
	48

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed



[bookmark: _Toc61184460][bookmark: _Toc57820471][bookmark: _Toc98763358][bookmark: _Toc82450340][bookmark: _Toc53185609][bookmark: _Toc138853922][bookmark: _Toc137554860][bookmark: _Toc76542358][bookmark: _Toc155428328][bookmark: _Toc74583545][bookmark: _Toc82450988][bookmark: _Toc106184287][bookmark: _Toc61185242][bookmark: _Toc66386587][bookmark: _Toc53185985][bookmark: _Toc138946603][bookmark: _Toc89949377][bookmark: _Toc155781346][bookmark: _Toc57821398][bookmark: _Toc61183674][bookmark: _Toc98755766][bookmark: _Toc61184068][bookmark: _Toc61184852][bookmark: _Toc130402309]10.3.1.3.2	Minimum requirement
NCR-MT shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_out_CSI-RS [ms] period becomes worse than the threshold Qout_CSI-RS within TEvaluate_out_CSI-RS [ms] evaluation period.
NCR-MT shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated over the last TEvaluate_in_CSI-RS [ms] period becomes better than the threshold Qin_CSI-RS within TEvaluate_in_CSI-RS [ms] evaluation period.
-	TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS are defined in Table 10.3.1.3.2-1 for FR1 with scaling factor K1 = 5.
-	TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS are defined in Table 10.3.1.3.2-2 for FR2-1 with scaling factor K2 = 3. 
The requirements of TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS apply provided that the CSI-RS for RLM is not in a resource set configured with repetition ON. The requirements do not apply when the CSI-RS resource in the active TCI state of CORESET is the same CSI-RS resource for RLM and the TCI state information of the CSI-RS resource is not given, wherein the TCI state information means QCL Type-D to SSB for L1-RSRP or CSI-RS with repetition ON.
For FR1,
-	P=1 .
For FR2-1,
-	P=1, when the RLM-RS resource is not overlapped with SMTC occasion.
[bookmark: _Hlk16676753]-	, when the RLM-RS resource is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod).
-	P = 3, when the RLM-RS resource is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod).
[bookmark: _Hlk521596941]If the high layer in TS 38.331 [23] signaling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follow smtc1.
NOTE:	The overlap between CSI-RS for RLM and SMTC means that CSI-RS based RLM is within the SMTC window duration.
Longer evaluation period would be expected if the combination of RLM-RS resource and SMTC occasion configurations does not meet previous conditions.
The values of Mout and Min used in Table 10.3.1.3.2-1 and Table 10.3.1.3.2-2 are defined as:
-	Mout = 20 and Min = 10, if the CSI-RS resource configured for RLM is transmitted with higher layer CSI-RS parameter density [8, clause 7.4.1] set to 3 and over the bandwidth ≥ 24 PRBs.
Table 10.3.1.3.2-1: Evaluation period TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS for FR1
	Configuration
	TEvaluate_out_CSI-RS (ms) 
	TEvaluate_in_CSI-RS (ms) 

	no DRX
	Max(200  K1, Ceil(Mout×P  K1)×TCSI-RS)
	Max(100  K1, Ceil(Min×P  K1) × TCSI-RS)

	NOTE:	TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table apply for TCSI-RS equal to 5 ms, 10ms, 20 ms or 40 ms.



Table 10.3.1.3.2-2: Evaluation period TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS for FR2-1
	Configuration
	TEvaluate_out_CSI-RS (ms) 
	TEvaluate_in_CSI-RS (ms) 

	no DRX
	Max(200  K2, Ceil(Mout×P  K2)×TCSI-RS)
	Max(100  K2, Ceil(Min×P  K2) × TCSI-RS)

	NOTE:	TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table apply for TCSI-RS equal to 5 ms, 10 ms, 20 ms or 40 ms.



[bookmark: _Toc130402310][bookmark: _Toc138853923][bookmark: _Toc74583546][bookmark: _Toc89949378][bookmark: _Toc76542359][bookmark: _Toc53185610][bookmark: _Toc66386588][bookmark: _Toc137554861][bookmark: _Toc155781347][bookmark: _Toc106184288][bookmark: _Toc98763359][bookmark: _Toc82450341][bookmark: _Toc61183675][bookmark: _Toc155428329][bookmark: _Toc57820472][bookmark: _Toc61184069][bookmark: _Toc82450989][bookmark: _Toc61184853][bookmark: _Toc61185243][bookmark: _Toc53185986][bookmark: _Toc98755767][bookmark: _Toc138946604][bookmark: _Toc57821399][bookmark: _Toc61184461]10.3.1.3.3	Measurement restrictions for CSI-RS based RLM
The NCR-MT is required to be capable of measuring CSI-RS for RLM without measurement gaps. The NCR-MT is required to perform the CSI-RS measurements with measurement restrictions as described in the following clauses.
For both FR1 and FR2-1, when the CSI-RS for RLM is in the same OFDM symbol as SSB for RLM, BFD, CBD or L1-RSRP measurement, NCR-MT is not required to receive CSI-RS for RLM in the PRBs that overlap with an SSB.
For FR1, when the SSB for RLM, BFD, CBD, or L1-RSRP measurement is within the active BWP and has same SCS than CSI-RS for RLM, the NCR-MT shall be able to perform CSI-RS measurement without restrictions.
For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has different SCS than CSI-RS for RLM, the NCR-MT shall be able to perform CSI-RS measurement with restrictions according to its capabilities:
-	If the NCR-MT supports simultaneousRxDataSSB-DiffNumerology the NCR-MT shall be able to perform CSI-RS for RLM measurement without restrictions.
-	If the NCR-MT does not support simultaneousRxDataSSB-DiffNumerology, NCR-MT is required to measure one of but not both CSI-RS for RLM and SSB. Longer measurement period for CSI-RS based RLM is expected, and no requirements are defined.
For FR1, when the CSI-RS for RLM is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, NCR-MT shall be able to measure the CSI-RS for RLM without any restriction.
For FR2-1, when the CSI-RS for RLM measurement on one CC is in the same OFDM symbol as SSB for RLM, BFD, or L1-RSRP measurement on the same CC or different CCs in the same band, or in the same symbol as SSB for CBD measurement on the same CC or different CCs in the same band when beam failure is detected, NCR-MT is required to measure one of but not both CSI-RS for RLM and SSB. Longer measurement period for CSI-RS based RLM is expected, and no requirements are defined.
For FR2-1, when the CSI-RS for RLM measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band,
-	In the following cases, NCR-MT is required to measure one of but not both CSI-RS for RLM and the other CSI-RS. Longer measurement period for CSI-RS based RLM is expected, and no requirements are defined.
-	The CSI-RS for RLM or the other CSI-RS in a resource set configured with repetition ON, or 
-	The other CSI-RS is configured in q1 and beam failure is detected, or
-	The two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to NCR-MT,
-	Otherwise, NCR-MT shall be able to measure the CSI-RS for RLM without any restriction.

[bookmark: _Toc57821400][bookmark: _Toc82450342][bookmark: _Toc74583547][bookmark: _Toc82450990][bookmark: _Toc61184854][bookmark: _Toc98755768][bookmark: _Toc138946605][bookmark: _Toc155781348][bookmark: _Toc76542360][bookmark: _Toc137554862][bookmark: _Toc61183676][bookmark: _Toc61184070][bookmark: _Toc106184289][bookmark: _Toc53185611][bookmark: _Toc89949379][bookmark: _Toc98763360][bookmark: _Toc66386589][bookmark: _Toc155428330][bookmark: _Toc61184462][bookmark: _Toc53185987][bookmark: _Toc130402311][bookmark: _Toc61185244][bookmark: _Toc138853924][bookmark: _Toc57820473]10.3.1.4	Minimum requirement for NCR-MT turning off the transmitter
The transmitter power of the NCR-MT in the monitored cell shall be turned off within 40ms after expiry of T310 timer as specified in TS 38.331 [23].
[bookmark: _Toc61184463][bookmark: _Toc138946606][bookmark: _Toc155781349][bookmark: _Toc82450343][bookmark: _Toc106184290][bookmark: _Toc138853925][bookmark: _Toc89949380][bookmark: _Toc76542361][bookmark: _Toc130402312][bookmark: _Toc98755769][bookmark: _Toc61183677][bookmark: _Toc155428331][bookmark: _Toc53185612][bookmark: _Toc137554863][bookmark: _Toc57821401][bookmark: _Toc61184071][bookmark: _Toc61184855][bookmark: _Toc82450991][bookmark: _Toc57820474][bookmark: _Toc66386590][bookmark: _Toc98763361][bookmark: _Toc74583548][bookmark: _Toc53185988][bookmark: _Toc61185245]10.3.1.5	Minimum requirement for L1 indication
When the downlink radio link quality on all the configured RLM-RS resources is worse than Qout, layer 1 of the NCR-MT shall send an out-of-sync indication for the cell to the higher layers. A layer 3 filter shall be applied to the out-of-sync indications as specified in TS 38.331 [23].
When the downlink radio link quality on at least one of the configured RLM-RS resources is better than Qin, layer 1 of the NCR-MT shall send an in-sync indication for the cell to the higher layers. A layer 3 filter shall be applied to the in-sync indications as specified in TS 38.331 [23].
The out-of-sync and in-sync evaluations for the configured RLM-RS resources shall be performed as specified in clause 5 [25]. Two successive indications from layer 1 shall be separated by at least TIndication_interval.
TIndication_interval is max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell, which corresponds to TSSB specified in clause 10.3.1.2 if the RLM-RS resource is SSB, or TCSI-RS specified in clause 10.3.1.3 if the RLM-RS resource is CSI-RS.
[bookmark: _Toc61185246][bookmark: _Toc76542362][bookmark: _Toc106184291][bookmark: _Toc82450344][bookmark: _Toc89949381][bookmark: _Toc74583549][bookmark: _Toc155428332][bookmark: _Toc61184464][bookmark: _Toc61183678][bookmark: _Toc61184856][bookmark: _Toc66386591][bookmark: _Toc130402313][bookmark: _Toc57821402][bookmark: _Toc82450992][bookmark: _Toc137554864][bookmark: _Toc138946607][bookmark: _Toc98763362][bookmark: _Toc57820475][bookmark: _Toc155781350][bookmark: _Toc138853926][bookmark: _Toc61184072][bookmark: _Toc53185989][bookmark: _Toc98755770][bookmark: _Toc53185613]10.3.1.6	Scheduling availability of NCR-MT during radio link monitoring
When the reference signal to be measured for RLM has different subcarrier spacing than PDSCH/PDCCH or is on frequency range 2, there are restrictions on the scheduling availability as described in the following clauses.
[bookmark: _Toc155781351][bookmark: _Toc155428333]10.3.1.6.1	Scheduling availability of NCR-MT performing radio link monitoring with a same subcarrier spacing as PDSCH/PDCCH on FR1
There are no scheduling restrictions due to radio link monitoring performed with a same subcarrier spacing as PDSCH/PDCCH on FR1.
[bookmark: _Toc155428334][bookmark: _Toc155781352]10.3.1.6.2	Scheduling availability of NCR-MT performing radio link monitoring with a different subcarrier spacing than PDSCH/PDCCH on FR1
For NCR-MTs which support simultaneousRxDataSSB-DiffNumerology [27] there are no restrictions on scheduling availability due to radio link monitoring based on SSB as RLM-RS. For NCR-MTs which do not support simultaneousRxDataSSB-DiffNumerology [27] the following restrictions apply due to radio link monitoring based on SSB as RLM -RS.
-	The NCR-MT is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH or CSI-RS for tracking or CSI-RS for CQI on SSB symbols to be measured for radio link monitoring.
[bookmark: _Toc155781353][bookmark: _Toc155428335]10.3.1.6.3	Scheduling availability of NCR-MT performing radio link monitoring on FR2-1
The following scheduling restriction applies due to radio link monitoring on an FR2-1 serving PCell .
-	If the RLM-RS is CSI-RS which is type-D QCLed with active TCI state for PDCCH or PDSCH, and the CSI-RS is not in a CSI-RS resource set with repetition ON,
-	There are no scheduling restrictions due to radio link monitoring based on the CSI-RS.
-	Otherwise
-	The NCR-MT is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH or CSI-RS for tracking or CSI-RS for CQI on RLM-RS symbols to be measured for radio link monitoring.
[bookmark: _Hlk18507324]For FR2-1, if following conditions are met,
-	NCR-MT has been notified about system information update through paging,
-	The gap between NCR-MT’s reception of PDCCH that NCR-MT monitors in the Type2-PDCCH CSS set and that notifies system information update, and the PDCCH that NCR-MT monitors in the Type0-PDCCH CSS set, is greater than 2 slots,
For the SSB for RLM and CORESET for RMSI scheduling multiplexing patterns 3, NCR-MT is expected to receive the PDCCH that NCR-MT monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured for RLM; and 
For the SSB for RLM and CORESET for RMSI scheduling multiplexing patterns 2, NCR-MT is expected to receive PDSCH that corresponds to the PDCCH that NCR-MT monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured for RLM.
[bookmark: _Toc66386592][bookmark: _Toc98763363][bookmark: _Toc98755771][bookmark: _Toc76542363][bookmark: _Toc61183679][bookmark: _Toc138946608][bookmark: _Toc82450993][bookmark: _Toc53185990][bookmark: _Toc61184857][bookmark: _Toc61184073][bookmark: _Toc53185614][bookmark: _Toc137554865][bookmark: _Toc89949382][bookmark: _Toc82450345][bookmark: _Toc130402314][bookmark: _Toc57820476][bookmark: _Toc61184465][bookmark: _Toc155781354][bookmark: _Toc106184292][bookmark: _Toc61185247][bookmark: _Toc138853927][bookmark: _Toc57821403][bookmark: _Toc74583550][bookmark: _Toc155428336]10.3.2	Link Recovery Procedure
[bookmark: _Toc82450994][bookmark: _Toc98755772][bookmark: _Toc74583551][bookmark: _Toc61184074][bookmark: _Toc66386593][bookmark: _Toc61185248][bookmark: _Toc61184858][bookmark: _Toc53185615][bookmark: _Toc89949383][bookmark: _Toc155428337][bookmark: _Toc61184466][bookmark: _Toc106184293][bookmark: _Toc82450346][bookmark: _Toc155781355][bookmark: _Toc138853928][bookmark: _Toc98763364][bookmark: _Toc53185991][bookmark: _Toc130402315][bookmark: _Toc57820477][bookmark: _Toc57821404][bookmark: _Toc138946609][bookmark: _Toc61183680][bookmark: _Toc76542364][bookmark: _Toc137554866]10.3.2.1	Introduction

The local area NCR-MT as defined in clause 4.3A.2 shall assess the downlink radio link quality of a serving cell based on the reference signal in the set  as specified in TS 38.213 [24] in order to detect beam failure on:
-	PCell in SA NR,,



The RS resource configurations in the set  on PCell can be periodic CSI-RS resources and/or SSBs. RS resource configuration in the set  on SCell shall be periodic CSI-RS. NCR-MT is not required to perform beam failure detection outside the active DL BWP. NCR-MT is not required to meet the requirements in clause 10.3.2.2 and 10.3.2.3  if NCR-MT does not have set .    

On each RS resource configuration in the set , the NCR-MT shall estimate the radio link quality and compare it to the threshold Qout_LR for the purpose of accessing downlink radio link quality of the serving cell beams.

[bookmark: _Hlk14858925]The threshold Qout_LR is defined as the level at which the downlink radio level link of a given resource configuration on set  cannot be reliably received and shall correspond to the BLERout = 10% block error rate of a hypothetical PDCCH transmission. For SSB based beam failure detection, Qout_LR_SSB is derived based on the hypothetical PDCCH transmission parameters listed in Table 10.3.2.2.1. For CSI-RS based beam failure detection, Qout_LR_CSI-RS is derived based on the hypothetical PDCCH transmission parameters listed in Table 10.3.2.3.1-1.


Upon request the NCR-MT shall deliver configuration indexes from the set as specified in TS 38.213 [24] , to higher layers,  and the corresponding L1-RSRP measurement provided that the measured L1-RSRP is equal to or better than the threshold Qin_LR, which is indicated by higher layer parameter rsrp-ThresholdSSB. The NCR-MT applies the Qin_LR threshold to the L1-RSRP measurement obtained from an SSB. The NCR-MT applies the Qin_LR threshold to the L1-RSRP measurement obtained for a CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by higher layer parameter powerControlOffsetSS. The RS resource configurations in the set  can be periodic CSI-RS resources or SSBs or both SSB and CSI-RS resources. NCR-MT is not required to perform candidate beam detection outside the active DL BWP. 

[bookmark: _Toc57820478][bookmark: _Toc98763365][bookmark: _Toc137554867][bookmark: _Toc53185616][bookmark: _Toc155781356][bookmark: _Toc106184294][bookmark: _Toc61185249][bookmark: _Toc61184467][bookmark: _Toc61183681][bookmark: _Toc89949384][bookmark: _Toc98755773][bookmark: _Toc66386594][bookmark: _Toc155428338][bookmark: _Toc61184075][bookmark: _Toc82450995][bookmark: _Toc61184859][bookmark: _Toc57821405][bookmark: _Toc130402316][bookmark: _Toc53185992][bookmark: _Toc74583552][bookmark: _Toc138853929][bookmark: _Toc138946610][bookmark: _Toc76542365][bookmark: _Toc82450347]10.3.2.2	Requirements for SSB based beam failure detection
[bookmark: _Toc57820479][bookmark: _Toc155781357][bookmark: _Toc76542366][bookmark: _Toc53185617][bookmark: _Toc89949385][bookmark: _Toc61185250][bookmark: _Toc138853930][bookmark: _Toc61183682][bookmark: _Toc98755774][bookmark: _Toc130402317][bookmark: _Toc61184860][bookmark: _Toc138946611][bookmark: _Toc137554868][bookmark: _Toc106184295][bookmark: _Toc82450348][bookmark: _Toc66386595][bookmark: _Toc57821406][bookmark: _Toc98763366][bookmark: _Toc82450996][bookmark: _Toc61184468][bookmark: _Toc61184076][bookmark: _Toc74583553][bookmark: _Toc53185993][bookmark: _Toc155428339]10.3.2.2.1	Introduction

The requirements in this clause apply for each SSB resource in the set  configured for a serving cell, provided that the SSB configured for beam failure detection is actually transmitted within the NCR-MT active DL BWP during the entire evaluation period specified in clause 10.3.2.2.2. The requirements in this clause could not be applicable if NCR-MT is required to perform beam failure detection on more than 1 serving cell per band.
Table 10.3.2.2.1-1: PDCCH transmission parameters for beam failure instance
	Attribute
	Value for BLER

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (PRBs)
	24

	Sub-carrier spacing (kHz)
	Same as the SCS of RMSI CORESET

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed



[bookmark: _Toc155781358][bookmark: _Toc82450997][bookmark: _Toc74583554][bookmark: _Toc89949386][bookmark: _Toc82450349][bookmark: _Toc61184469][bookmark: _Toc137554869][bookmark: _Toc98755775][bookmark: _Toc138946612][bookmark: _Toc138853931][bookmark: _Toc61185251][bookmark: _Toc57820480][bookmark: _Toc57821407][bookmark: _Toc61184077][bookmark: _Toc98763367][bookmark: _Toc66386596][bookmark: _Toc61184861][bookmark: _Toc155428340][bookmark: _Toc130402318][bookmark: _Toc106184296][bookmark: _Toc76542367][bookmark: _Toc53185618][bookmark: _Toc61183683][bookmark: _Toc53185994]10.3.2.2.2	Minimum requirement

NCR-MT shall be able to evaluate whether the downlink radio link quality on the configured SSB resource in set  estimated over the last TEvaluate_BFD_SSB ms period becomes worse than the threshold Qout_LR_SSB within TEvaluate_BFD_SSB ms period.
The value of TEvaluate_BFD_SSB is defined in Table 10.3.2.2.2-1 for FR1.
The value of TEvaluate_BFD_SSB is defined in Table 10.3.2.2.2-2 for FR2-1 with scaling factor N= 8.
For FR1,
-	P=1.
For FR2-1,
-	P=1, when the BFD-RS resource is not overlapped with SMTC occasion.
-	, when the BFD-RS resource is partially overlapped with SMTC occasion (TSSB < TSMTCperiod).
-	P = 3, when the BFD-RS resource is fully overlapped with SMTC period (TSSB = TSMTCperiod).
If the high layer in TS 38.331 [23] signaling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follow smtc1.
Longer evaluation period would be expected if the combination of BFD-RS resource and SMTC occasion does not meet pervious conditions.
Table 10.3.2.2.2-1: Evaluation period TEvaluate_BFD_SSB for FR1
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5  P)  TSSB)

	Note:	TSSB is the periodicity of SSB in the set [image: ]. 



Table 10.3.2.2.2-2: Evaluation period TEvaluate_BFD_SSB for FR2-1
	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	Max(50, Ceil(5  P  N)  TSSB)

	Note:	TSSB is the periodicity of SSB in the set [image: ]. 



[bookmark: _Toc138946613][bookmark: _Toc61184470][bookmark: _Toc61185252][bookmark: _Toc155428341][bookmark: _Toc89949387][bookmark: _Toc130402319][bookmark: _Toc98755776][bookmark: _Toc76542368][bookmark: _Toc82450350][bookmark: _Toc138853932][bookmark: _Toc106184297][bookmark: _Toc155781359][bookmark: _Toc98763368][bookmark: _Toc74583555][bookmark: _Toc61184862][bookmark: _Toc57820481][bookmark: _Toc61183684][bookmark: _Toc61184078][bookmark: _Toc137554870][bookmark: _Toc53185619][bookmark: _Toc66386597][bookmark: _Toc57821408][bookmark: _Toc53185995][bookmark: _Toc82450998]10.3.2.2.3	Measurement restriction for SSB based beam failure detection
The NCR-MT is required to be capable of measuring SSB for BFD without measurement gaps. The NCR-MT is required to perform the SSB measurements with measurement restrictions as described in the following scenarios.
For FR1, when the SSB for BFD measurement is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, 
-	If SSB and CSI-RS have same SCS, NCR-MT shall be able to measure the SSB for BFD measurement without any restriction;
-	If SSB and CSI-RS have different SCS,
-	If NCR-MT supports simultaneousRxDataSSB-DiffNumerology, NCR-MT shall be able to measure the SSB for BFD measurement without any restriction;
-	If NCR-MT does not support simultaneousRxDataSSB-DiffNumerology, NCR-MT is required to measure one of but not both SSB for BFD measurement and CSI-RS. Longer measurement period for SSB based BFD measurement is expected, and no requirements are defined.
For FR2-1, when the SSB for BFD measurement on one CC is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC in the same band, NCR-MT is required to measure one of but not both SSB for BFD measurement and CSI-RS. Longer measurement period for SSB based BFD measurement is expected, and no requirements are defined.

[bookmark: _Toc57820482][bookmark: _Toc57821409][bookmark: _Toc76542369][bookmark: _Toc66386598][bookmark: _Toc98763369][bookmark: _Toc138946614][bookmark: _Toc155781360][bookmark: _Toc130402320][bookmark: _Toc98755777][bookmark: _Toc61185253][bookmark: _Toc89949388][bookmark: _Toc155428342][bookmark: _Toc82450999][bookmark: _Toc61183685][bookmark: _Toc137554871][bookmark: _Toc61184863][bookmark: _Toc138853933][bookmark: _Toc74583556][bookmark: _Toc53185620][bookmark: _Toc82450351][bookmark: _Toc61184471][bookmark: _Toc61184079][bookmark: _Toc53185996][bookmark: _Toc106184298]10.3.2.3	Requirements for CSI-RS based beam failure detection
[bookmark: _Toc98763370][bookmark: _Toc98755778][bookmark: _Toc130402321][bookmark: _Toc66386599][bookmark: _Toc61184080][bookmark: _Toc53185621][bookmark: _Toc53185997][bookmark: _Toc106184299][bookmark: _Toc61185254][bookmark: _Toc155781361][bookmark: _Toc76542370][bookmark: _Toc61184864][bookmark: _Toc155428343][bookmark: _Toc74583557][bookmark: _Toc82450352][bookmark: _Toc138946615][bookmark: _Toc61183686][bookmark: _Toc82451000][bookmark: _Toc89949389][bookmark: _Toc57821410][bookmark: _Toc138853934][bookmark: _Toc61184472][bookmark: _Toc57820483][bookmark: _Toc137554872]10.3.2.3.1	Introduction
The requirements in this clause apply for each CSI-RS resource in the set [image: ] of resource configurations for a serving cell, provided that the CSI-RS resource(s) in set [image: ]for beam failure detection are actually transmitted within the NCR-MT active DL BWP during the entire evaluation period specified in clause 10.3.2.3.2. NCR-MT is not expected to perform beam failure detection measurements on the CSI-RS configured for BFD if the CSI-RS is not QCL-ed, with QCL-TypeD when applicable, with the RS in the active TCI state of any CORESET configured in the NCR-MT active BWP. The requirements in this clause apply when NCR-MT is required to perform beam failure detection on no more than 1 serving cell per band.
Table 10.3.2.3.1-1: PDCCH transmission parameters for beam failure instance
	Attribute
	Value for BLER

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	0dB

	Bandwidth (PRBs)
	48

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed



[bookmark: _Toc98763371][bookmark: _Toc57821411][bookmark: _Toc82451001][bookmark: _Toc82450353][bookmark: _Toc106184300][bookmark: _Toc155781362][bookmark: _Toc57820484][bookmark: _Toc155428344][bookmark: _Toc61184473][bookmark: _Toc61184081][bookmark: _Toc138946616][bookmark: _Toc98755779][bookmark: _Toc76542371][bookmark: _Toc53185622][bookmark: _Toc66386600][bookmark: _Toc61184865][bookmark: _Toc61185255][bookmark: _Toc138853935][bookmark: _Toc130402322][bookmark: _Toc53185998][bookmark: _Toc61183687][bookmark: _Toc89949390][bookmark: _Toc137554873][bookmark: _Toc74583558]10.3.2.3.2	Minimum requirement

NCR-MT shall be able to evaluate whether the downlink radio link quality on the CSI-RS resource in set  estimated over the last TEvaluate_BFD_CSI-RS ms period becomes worse than the threshold Qout_LR_CSI-RS within TEvaluate_BFD_CSI-RS ms period.
The value of TEvaluate_BFD_CSI-RS is defined in Table 10.3.2.3.2-1 for FR1.
The value of TEvaluate_BFD_CSI-RS is defined in Table 10.3.2.3.2-2 for FR2-1 with N=1.
The requirements of TEvaluate_BFD_CSI-RS apply provided that the CSI-RS for BFD is not in a resource set configured with repetition ON. The requirements shall not apply when the CSI-RS resource in the active TCI state of CORESET is the same CSI-RS resource for BFD and the TCI state information of the CSI-RS resource is not given, wherein the TCI state information means QCL Type-D to SSB for L1-RSRP or CSI-RS with repetition ON.
For FR1,
-	P = 1.
For FR2-1,
-	P = 1, when the BFD-RS resource is not overlapped with SMTC occasion.
-	, when the BFD-RS resource is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod).
-	P = Psharing factor, when BFD-RS resource is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod).
-	Psharing factor = 3.
If the high layer in TS 38.331 [23] signaling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follow smtc1.
NOTE:	The overlap between CSI-RS for BFD and SMTC means that CSI-RS for BFD is within the SMTC window duration.
Longer evaluation period would be expected if the combination of the BFD-RS resource and SMTC occasion configurations does not meet pervious conditions.
The values of MBFD used in Table 10.3.2.3.2-1 and Table 10.3.2.3.2-2 are defined as
-	MBFD = 10, if the CSI-RS resource(s) in set [image: ] used for BFD is transmitted with Density = 3.
Table 10.3.2.3.2-1: Evaluation period TEvaluate_BFD_CSI-RS for FR1
	Configuration
	TEvaluate_BFD_CSI-RS (ms)

	no DRX
	Max(50, [MBFD  P]  TCSI-RS)

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. 



Table 10.3.2.3.2-2: Evaluation period TEvaluate_BFD_CSI-RS for FR2-1
	Configuration
	TEvaluate_BFD_CSI-RS (ms)

	no DRX
	Max(50, [MBFD  P  N]  TCSI-RS)

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. 



[bookmark: _Toc130402323][bookmark: _Toc76542372][bookmark: _Toc89949391][bookmark: _Toc155781363][bookmark: _Toc98763372][bookmark: _Toc137554874][bookmark: _Toc106184301][bookmark: _Toc61184866][bookmark: _Toc57820485][bookmark: _Toc61185256][bookmark: _Toc61184082][bookmark: _Toc57821412][bookmark: _Toc98755780][bookmark: _Toc66386601][bookmark: _Toc138946617][bookmark: _Toc53185999][bookmark: _Toc61183688][bookmark: _Toc138853936][bookmark: _Toc53185623][bookmark: _Toc155428345][bookmark: _Toc82451002][bookmark: _Toc61184474][bookmark: _Toc82450354][bookmark: _Toc74583559]10.3.2.3.3	Measurement restrictions for CSI-RS based beam failure detection
The NCR-MT is required to be capable of measuring CSI-RS for BFD without measurement gaps. The NCR-MT is required to perform the CSI-RS measurements with measurement restrictions as described in the following scenarios.
[bookmark: _Hlk9028608]For both FR1 and FR2-1, when the CSI-RS for BFD measurement is in the same OFDM symbol as SSB for RLM, BFD, CBD or L1-RSRP measurement, NCR-MT is not required to receive CSI-RS for BFD measurement in the PRBs that overlap with an SSB.
For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has same SCS than CSI-RS for BFD measurement, the NCR-MT shall be able to perform CSI-RS measurement without restrictions.
For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has different SCS than CSI-RS for BFD measurement, the NCR-MT shall be able to perform CSI-RS measurement with restrictions according to its capabilities:
-	If the NCR-MT supports simultaneousRxDataSSB-DiffNumerology the NCR-MT shall be able to perform CSI-RS measurement without restrictions.
-	If the NCR-MT does not support simultaneousRxDataSSB-DiffNumerology, NCR-MT is required to measure one of but not both CSI-RS for BFD measurement and SSB. Longer measurement period for CSI-RS based BFD measurement is expected, and no requirements are defined.
For FR1, when the CSI-RS for BFD measurement is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, NCR-MT shall be able to measure the CSI-RS for BFD measurement without any restriction.
For FR2-1, when the CSI-RS for BFD measurement on one CC is in the same OFDM symbol as SSB for RLM, BFD or L1-RSRP measurement on the same CC in the same band, or in the same symbol as SSB for CBD measurement on the same CC in the same band when beam failure is detected, NCR-MT is required to measure one of but not both CSI-RS for BFD measurement and SSB. Longer measurement period for CSI-RS based BFD measurement is expected, and no requirements are defined.
For FR2-1, when the CSI-RS for BFD measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC in the same band,
-	In the following cases, NCR-MT is required to measure one of but not both CSI-RS for BFD measurement and the other CSI-RS. Longer measurement period for CSI-RS based BFD measurement is expected, and no requirements are defined.
-	The CSI-RS for BFD measurement or the other CSI-RS in a resource set configured with repetition ON, or 
-	The other CSI-RS is configured in set [image: ] and beam failure is detected, or
-	The two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to NCR-MT,
-	Otherwise, NCR-MT shall be able to measure the CSI-RS for BFD measurement without any restriction.

[bookmark: _Toc61184475][bookmark: _Toc130402324][bookmark: _Toc57820486][bookmark: _Toc61183689][bookmark: _Toc76542373][bookmark: _Toc155781364][bookmark: _Toc57821413][bookmark: _Toc138946618][bookmark: _Toc82450355][bookmark: _Toc138853937][bookmark: _Toc82451003][bookmark: _Toc89949392][bookmark: _Toc98763373][bookmark: _Toc53186000][bookmark: _Toc106184302][bookmark: _Toc74583560][bookmark: _Toc53185624][bookmark: _Toc66386602][bookmark: _Toc61184083][bookmark: _Toc137554875][bookmark: _Toc155428346][bookmark: _Toc61185257][bookmark: _Toc61184867][bookmark: _Toc98755781]10.3.2.4	Minimum requirement for L1 indication

When the radio link quality on all the RS resources in set  is worse than Qout_LR, layer 1 of the NCR-MT shall send a beam failure instance indication to the higher layers. A layer 3 filter may be applied to the beam failure instance indications as specified in TS 38.331 [23].

The beam failure instance evaluation for the RS resources in set  shall be performed as specified in clause 6 in TS 38.213 [24]. Two successive indications from layer 1 shall be separated by at least TIndication_interval_BFD.



TIndication_interval_BFD 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 .
[bookmark: _Toc130402325][bookmark: _Toc82451004][bookmark: _Toc61184084][bookmark: _Toc138853938][bookmark: _Toc61185258][bookmark: _Toc155781365][bookmark: _Toc98763374][bookmark: _Toc61184476][bookmark: _Toc61184868][bookmark: _Toc137554876][bookmark: _Toc57821414][bookmark: _Toc82450356][bookmark: _Toc106184303][bookmark: _Toc138946619][bookmark: _Toc89949393][bookmark: _Toc57820487][bookmark: _Toc98755782][bookmark: _Toc155428347][bookmark: _Toc61183690][bookmark: _Toc53185625][bookmark: _Toc76542374][bookmark: _Toc66386603][bookmark: _Toc74583561][bookmark: _Toc53186001]10.3.2.5	Requirements for SSB based candidate beam detection
[bookmark: _Toc57821415][bookmark: _Toc137554877][bookmark: _Toc155781366][bookmark: _Toc138946620][bookmark: _Toc61184085][bookmark: _Toc53185626][bookmark: _Toc57820488][bookmark: _Toc74583562][bookmark: _Toc61184869][bookmark: _Toc82451005][bookmark: _Toc130402326][bookmark: _Toc138853939][bookmark: _Toc53186002][bookmark: _Toc98755783][bookmark: _Toc66386604][bookmark: _Toc98763375][bookmark: _Toc155428348][bookmark: _Toc82450357][bookmark: _Toc106184304][bookmark: _Toc89949394][bookmark: _Toc61185259][bookmark: _Toc61184477][bookmark: _Toc76542375][bookmark: _Toc61183691]10.3.2.5.1	Introduction
The requirements in this clause apply for each SSB resource in the set [image: ] configured for a serving cell, provided that the SSBs configured for candidate beam detection are actually transmitted within NCR-MT active DL BWP during the entire evaluation period specified in clause 10.3.2.5.2.
[bookmark: _Toc130402327][bookmark: _Toc53185627][bookmark: _Toc61184086][bookmark: _Toc138946621][bookmark: _Toc74583563][bookmark: _Toc61184870][bookmark: _Toc98755784][bookmark: _Toc89949395][bookmark: _Toc53186003][bookmark: _Toc61185260][bookmark: _Toc57820489][bookmark: _Toc155781367][bookmark: _Toc106184305][bookmark: _Toc155428349][bookmark: _Toc138853940][bookmark: _Toc57821416][bookmark: _Toc76542376][bookmark: _Toc82451006][bookmark: _Toc61184478][bookmark: _Toc82450358][bookmark: _Toc66386605][bookmark: _Toc61183692][bookmark: _Toc137554878][bookmark: _Toc98763376]10.3.2.5.2	Minimum requirement
Upon request the NCR-MT shall be able to evaluate whether the L1-RSRP measured on the configured SSB resource in set [image: ] estimated over the last TEvaluate_CBD_SSB ms period becomes better than the threshold Qin_LR provided SSB_RP and SSB Ês/Iot are according to Annex Table in B.2.4.1 [23] for a corresponding band.
The NCR-MT shall monitor the configured SSB resources using the evaluation period in table 10.3.2.5.2-1 and 10.3.2.5.2-2 which is applicable to the non-DRX mode only.
The value of TEvaluate_CBD_SSB is defined in Table 10.3.2.5.2-1 for FR1.
The value of TEvaluate_CBD_SSB is defined in Table 10.3.2.5.2-2 for FR2-1 with scaling factor N=8.
Where,
For FR1,,
-	P = 1.
For FR2-1,
-	P=1, when the candidate beam detection RS resource is not overlapped with SMTC occasion.
-	, when candidate beam detection RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod).
-	P = 3, when candidate beam detection RS is fully overlapped with SMTC period (TSSB = TSMTCperiod).
If the high layer in TS 38.331 [23] signaling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follow smtc1.
Longer evaluation period would be expected if the combination of CBD-RS resource and SMTC occasion configurations does not meet pervious conditions.
Table 10.3.2.5.2-1: Evaluation period TEvaluate_CBD_SSB for FR1
	Configuration
	TEvaluate_CBD_SSB (ms)

	non-DRX
	Ceil(3  P)  TSSB

	Note:	TSSB is the periodicity of SSB in the set [image: ]. 



Table 10.3.2.5.2-2: Evaluation period TEvaluate_CBD_SSB for FR2-1
	Configuration
	TEvaluate_CBD_SSB (ms)

	non-DRX
	Ceil(3  P  N)  TSSB

	Note:	TSSB is the periodicity of SSB in the set [image: ].



[bookmark: _Toc57821417][bookmark: _Toc82451007][bookmark: _Toc130402328][bookmark: _Toc61184871][bookmark: _Toc138946622][bookmark: _Toc61184087][bookmark: _Toc53185628][bookmark: _Toc98763377][bookmark: _Toc106184306][bookmark: _Toc53186004][bookmark: _Toc61183693][bookmark: _Toc76542377][bookmark: _Toc155428350][bookmark: _Toc66386606][bookmark: _Toc61184479][bookmark: _Toc57820490][bookmark: _Toc61185261][bookmark: _Toc155781368][bookmark: _Toc137554879][bookmark: _Toc74583564][bookmark: _Toc98755785][bookmark: _Toc89949396][bookmark: _Toc138853941][bookmark: _Toc82450359]10.3.2.5.3	Measurement restriction for SSB based candidate beam detection
For FR1, when the SSB for CBD measurement is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, 
-	If SSB and CSI-RS have same SCS, NCR-MT shall be able to measure the SSB for CBD measurement without any restrictions;
-	If SSB and CSI-RS have different SCS-es,
-	If NCR-MT supports simultaneousRxDataSSB-DiffNumerology, NCR-MT shall be able to measure the SSB for CBD measurement without any restriction;
-	If NCR-MT does not support simultaneousRxDataSSB-DiffNumerology, NCR-MT is required to measure one of but not both SSB for CBD measurement and CSI-RS. Longer measurement period for SSB based CBD measurement is expected, and no requirements are defined.
For FR2-1, when the SSB for CBD measurement on one CC is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC in the same band, NCR-MT is required to measure one of but not both SSB for CBD measurement and CSI-RS. Longer measurement period for SSB based CBD measurement is expected, and no requirements are defined.

[bookmark: _Toc61185262][bookmark: _Toc89949397][bookmark: _Toc137554880][bookmark: _Toc82451008][bookmark: _Toc138853942][bookmark: _Toc76542378][bookmark: _Toc66386607][bookmark: _Toc57821418][bookmark: _Toc130402329][bookmark: _Toc61184088][bookmark: _Toc82450360][bookmark: _Toc155781369][bookmark: _Toc138946623][bookmark: _Toc61183694][bookmark: _Toc53185629][bookmark: _Toc57820491][bookmark: _Toc98763378][bookmark: _Toc98755786][bookmark: _Toc53186005][bookmark: _Toc74583565][bookmark: _Toc61184480][bookmark: _Toc155428351][bookmark: _Toc106184307][bookmark: _Toc61184872]10.3.2.6	Requirements for CSI-RS based candidate beam detection
[bookmark: _Toc155428352][bookmark: _Toc138946624][bookmark: _Toc53186006][bookmark: _Toc138853943][bookmark: _Toc130402330][bookmark: _Toc57820492][bookmark: _Toc137554881][bookmark: _Toc98763379][bookmark: _Toc57821419][bookmark: _Toc98755787][bookmark: _Toc74583566][bookmark: _Toc61183695][bookmark: _Toc106184308][bookmark: _Toc53185630][bookmark: _Toc76542379][bookmark: _Toc155781370][bookmark: _Toc82450361][bookmark: _Toc61185263][bookmark: _Toc82451009][bookmark: _Toc66386608][bookmark: _Toc89949398][bookmark: _Toc61184481][bookmark: _Toc61184873][bookmark: _Toc61184089]10.3.2.6.1	Introduction
The requirements in this clause apply for each CSI-RS resource in the set [image: ] configured for a serving cell, provided that the CSI-RS resources configured for candidate beam detection are actually transmitted within NCR-MT active DL BWP during the entire evaluation period specified in clause 10.3.2.6.2.
[bookmark: _Toc66386609][bookmark: _Toc138853944][bookmark: _Toc57820493][bookmark: _Toc130402331][bookmark: _Toc138946625][bookmark: _Toc74583567][bookmark: _Toc82451010][bookmark: _Toc82450362][bookmark: _Toc61183696][bookmark: _Toc98763380][bookmark: _Toc155781371][bookmark: _Toc53185631][bookmark: _Toc76542380][bookmark: _Toc53186007][bookmark: _Toc61184090][bookmark: _Toc137554882][bookmark: _Toc61184874][bookmark: _Toc98755788][bookmark: _Toc89949399][bookmark: _Toc57821420][bookmark: _Toc61184482][bookmark: _Toc61185264][bookmark: _Toc106184309][bookmark: _Toc155428353]10.3.2.6.2	Minimum requirement
Upon request the NCR-MT shall be able to evaluate whether the L1-RSRP measured on the configured CSI-RS resource in set [image: ] estimated over the last TEvaluate_CBD_CSI-RS [ms] period becomes better than the threshold Qin_LR within TEvaluate_CBD_CSI-RS [ms] period provided CSI-RS Ês/Iot is according to Annex Table in B.2.4.2 [23] for a corresponding band.
The NCR-MT shall monitor the configured CSI-RS resources using the evaluation period in table 10.3.2.6.2-1 and 10.3.2.6.2-2 which is applicable to the non-DRX mode only.
The value of TEvaluate_CBD_CSI-RS is defined in Table 10.3.2.6.2-1 for FR1.
The value of TEvaluate_CBD_CSI-RS is defined in Table 10.3.2.6.2-2 for FR2-1 with scaling factor N=8.
For FR1,
-	P = 1.
For FR2-1,
-	P = 1, when candidate beam detection RS is not overlapped with SMTC occasion.
-	, when candidate beam detection RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod).
-	P = 3, when candidate beam detection RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod).
If the high layer in TS 38.331 [23] signaling of smtc2 is present, TSMTCperiod follows smtc2; Otherwise TSMTCperiod follow smtc1.
Longer evaluation period would be expected if the CSI-RS is on the same OFDM symbols with RLM, BFD, BM-RS, or other CBD-RS, according to the measurement restrictions defined in clause 10.3.2.6.3.
The values of MCBD used in Table 10.3.2.6.2-1 and Table 10.3.2.6.2-2 are defined as
-	MCBD = 3, if the CSI-RS resource configured in the set [image: ] is transmitted with Density = 3.
Table 10.3.2.6.2-1: Evaluation period TEvaluate_CBD_CSI-RS for FR1
	Configuration
	TEvaluateC_CBD_CSI-RS (ms)

	non-DRX
	Max(25, Ceil(MCBD  P)  TCSI-RS)

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. 
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Table 10.3.2.6.2-2: Evaluation period TEvaluate_CBD_CSI-RS for FR2-1
	Configuration
	TEvaluate_CBD_CSI-RS (ms)

	non-DRX
	Max(25, Ceil(MCBD  P  N)  TCSI-RS)

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ].
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[bookmark: _Toc155781372][bookmark: _Toc155428354]10.3.2.6.3	Measurement restriction for CSI-RS based candidate beam detection
For both FR1 and FR2-1, when the CSI-RS for CBD measurement is in the same OFDM symbol as SSB for RLM, BFD, CBD or L1-RSRP measurement, NCR-MT is not required to receive CSI-RS for CBD measurement in the PRBs that overlap with an SSB.
For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has same SCS than CSI-RS for CBD measurement, the NCR-MT shall be able to perform CSI-RS based CBD measurement without restrictions.
For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has different SCS than CSI-RS for CBD measurement, the NCR-MT shall be able to perform CSI-RS based CBD measurement with restrictions according to its capabilities:
-	If the NCR-MT supports simultaneousRxDataSSB-DiffNumerology the NCR-MT shall be able to perform CSI-RS based CBD measurement for without restrictions.
-	If the NCR-MT does not support simultaneousRxDataSSB-DiffNumerology, NCR-MT is required to measure one of but not both CSI-RS for CBD measurement and SSB. Longer measurement period for CSI-RS based CBD measurement is expected, and no requirements are defined.
For FR1, when the CSI-RS for CBD measurement is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, NCR-MT shall be able to measure the CSI-RS for CBD measurement without any restriction.
For FR2-1, when the CSI-RS for CBD measurement on one CC is in the same OFDM symbol as SSB for RLM, BFD, CBD or L1-RSRP measurement on the same CC in the same band, NCR-MT is required to measure one of but not both CSI-RS for CBD measurement and SSB. Longer evaluation period for CSI-RS based CBD measurement is expected, and no requirements are defined.
For FR2-1, when the CSI-RS for CBD measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC in the same band, NCR-MT is required to measure one of but not both CSI-RS for CBD measurement and the other CSI-RS. Longer evaluation period for CSI-RS based CBD measurement is expected, and no requirements are defined.

[bookmark: _Toc130402333][bookmark: _Toc155781373][bookmark: _Toc155428355][bookmark: _Toc106184311][bookmark: _Toc76542382][bookmark: _Toc137554884][bookmark: _Toc138946627][bookmark: _Toc66386611][bookmark: _Toc138853946][bookmark: _Toc74583569][bookmark: _Toc89949401][bookmark: _Toc82451012][bookmark: _Toc98763382][bookmark: _Toc98755790][bookmark: _Toc82450364]10.3.2.7	Scheduling availability of NCR-MT during beam failure detection
Scheduling availability restrictions when the NCR-MT is performing beam failure detection are described in the following clauses.
[bookmark: _Toc155428356][bookmark: _Toc155781374]10.3.2.7.1	Scheduling availability of NCR-MT performing beam failure detection with a same subcarrier spacing as PDSCH/PDCCH on FR1
There are no scheduling restrictions due to beam failure detection performed on SSB and CSI-RS configured for BFD with the same SCS as PDSCH or PDCCH in FR1.
[bookmark: _Toc155428357][bookmark: _Toc155781375]10.3.2.7.2	Scheduling availability of NCR-MT performing beam failure detection with a different subcarrier spacing than PDSCH/PDCCH on FR1
For NCR-MTs which support simultaneousRxDataSSB-DiffNumerology [27] there are no restrictions on scheduling availability due to beam failure detection when SSB is configured as BFD. For NCR-MTs which do not support simultaneousRxDataSSB-DiffNumerology [27] the following restrictions apply due to beam failure detection when SSB is configured as BFD.
-	The NCR-MT is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH or CSI-RS for tracking or CSI-RS for CQI on SSB symbols to be measured for beam failure detection.
[bookmark: _Toc155428358][bookmark: _Toc155781376]10.3.2.7.3	Scheduling availability of NCR-MT performing beam failure detection on FR2-1
The following scheduling restriction applies due to beam failure detection.
-	For the case where no RSs are provided for BFD, or when CSI-RS is configured for BFD is explicitly configured and is type-D QCLed with active TCI state for PDCCH or PDSCH, and the CSI-RS is not in a CSI-RS resource set with repetition ON.
-	There are no scheduling restrictions due to beam failure detection performed based on the CSI-RS.
-	Otherwise
-	The NCR-MT is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH or CSI-RS for tracking or CSI-RS for CQI on BFD-RS resource symbols to be measured for beam failure detection.
For FR2-1, if following conditions are met,
-	NCR-MT has been notified about system information update through paging,
-	The gap between NCR-MT’s reception of PDCCH that NCR-MT monitors in the Type2-PDCCH CSS set and that notifies system information update, and the PDCCH that NCR-MT monitors in the Type0-PDCCH CSS set, is greater than 2 slots,
For the SSB and CORESET for RMSI scheduling multiplexing patterns 3, NCR-MT is expected to receive the PDCCH that NCR-MT monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured for BFD mesurementmeasurement; and 
For the SSB and CORESET for RMSI scheduling multiplexing patterns 2, NCR-MT is expected to receive PDSCH that corresponds to the PDCCH that NCR-MT monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured for BFD measurement.
[bookmark: _Toc138946628][bookmark: _Toc57821423][bookmark: _Toc61184485][bookmark: _Toc76542383][bookmark: _Toc61183699][bookmark: _Toc61184093][bookmark: _Toc82451013][bookmark: _Toc137554885][bookmark: _Toc53185634][bookmark: _Toc98763383][bookmark: _Toc61185267][bookmark: _Toc57820496][bookmark: _Toc130402334][bookmark: _Toc66386612][bookmark: _Toc61184877][bookmark: _Toc74583570][bookmark: _Toc106184312][bookmark: _Toc98755791][bookmark: _Toc82450365][bookmark: _Toc89949402][bookmark: _Toc138853947][bookmark: _Toc53186010]
[bookmark: _Toc155781377][bookmark: _Toc155428359]10.3.2.8	Scheduling availability of NCR-MT during candidate beam detection
Scheduling availability restrictions when the NCR-MT is performing L1-RSRP measurement for candidate beam detection are described in the following clauses.
[bookmark: _Toc155781378][bookmark: _Toc155428360]10.3.2.8.1	Scheduling availability of NCR-MT performing L1-RSRP measurement with a same subcarrier spacing as PDSCH/PDCCH on FR1
There are no scheduling restrictions due to L1-RSRP measurement performed on SSB and CSI-RS configured as link recovery detection resource with the same SCS as PDSCH or PDCCH in FR1.
[bookmark: _Toc155428361][bookmark: _Toc155781379]10.3.2.8.2	Scheduling availability of NCR-MT performing L1-RSRP measurement with a different subcarrier spacing than PDSCH/PDCCH on FR1
For NCR-MTs which support simultaneousRxDataSSB-DiffNumerology [27] there are no restrictions on scheduling availability due to L1-RSRP measurement based on SSB as link recovery detection resource. For NCR-MTs which do not support simultaneousRxDataSSB-DiffNumerology [27] the following restrictions apply due to L1-RSRP measurement based on SSB configured as link recovery detection resource.
-	The NCR-MT is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, TRS, CSI-RS for tracking or CSI-RS for CQI on SSB symbols to be measured for L1-RSRP.

[bookmark: _Toc155428362][bookmark: _Toc155781380]10.3.2.8.3	Scheduling availability of NCR-MT performing L1-RSRP measurement on FR2-1
The following scheduling restriction applies due to candidate beam detection
-	The NCR-MT is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, CSI-RS for tracking or CSI-RS for CQI on reference symbols to be measured for candidate beam detection.
For FR2-1, if following conditions are met,
-	NCR-MT has been notified about system information update through paging,
-	The gap between NCR-MT’s reception of PDCCH that NCR-MT monitors in the Type2-PDCCH CSS set and that notifies system information update, and the PDCCH that NCR-MT monitors in the Type0-PDCCH CSS set, is greater than 2 slots,
For the SSB and CORESET for RMSI scheduling multiplexing patterns 3, NCR-MT is expected to receive the PDCCH that NCR-MT monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured for CBD measurement; and 
For the SSB and CORESET for RMSI scheduling multiplexing patterns 2, NCR-MT is expected to receive PDSCH that corresponds to the PDCCH that NCR-MT monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured for CBD measurement.

<End of Change>
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