

	
[bookmark: _GoBack]3GPP TSG-RAN4 Meeting #108		R4-2314489
Toulouse, France, August 21-25, 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.106
	CR
	
	rev
	
	Current version:
	18.1.0
	

	

	[bookmark: _Hlt497126619]For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Draft Big CR to TS 38.133 on RRM core requirements for NR network-controlled repeaters

	
	

	Source to WG:
	ZTE Corporation

	Source to TSG:
	R4

	
	

	Work item code:
	NR_netcon_repeater-Core
	
	Date:
	2023-08-29

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
     Rel-19	(Release 19)

	
	

	Reason for change:
	During the RAN4#108 meeting, the following drat CR are endorsed.
R4-2314374	Draft CR On NCR RRM Random Access Requirements to 38.106
R4-2314375	DraftCR on UE timing requirements for NR NCR-MT
R4-2314377	Draft CR on RRC connection re-establishment requirements for LA NCR-MT


	
	

	Summary of change:
	To capture all the endorsed draft CR into big draft CR to TS 38.106.

	
	

	Consequences if not approved:
	The RRM requirement for NCR-MT is not guaranteed  if without proper requirement definition. 

	
	

	Clauses affected:
	2, 14.1 and 14.2

	
	

	
	Y
	N
	
	

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

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ...

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

	
	

	Other comments:
	

	
	

	This CR's revision history:
	


Page 1


----------------------START OF CHANGE----------------------------
[bookmark: _Toc114252839][bookmark: _Toc130585802][bookmark: _Toc124157508][bookmark: _Toc138883932][bookmark: _Toc124258901][bookmark: _Toc106094064][bookmark: _Toc138883788][bookmark: _Toc137461979][bookmark: _Toc123045967][bookmark: _Toc124259045][bookmark: _Toc130586813][bookmark: _Toc97737174]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.
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-----------------------------NEXT CHANGE------------------------------

14.1.1.1	SA: RRC Re-establishment
14.1.1.1.1	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 defined in clause TBD.
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 TBD of TS 38.331 [21].
The requirements in this clause are applicable for RRC connection re-establishment to NR cell.
14.1.1.1.2	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 14.1.1.1.2.1.
14.1.1.1.2.1	IAB 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 TBD in TS 38.331 [21] 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 IAB 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 14.1.1.1.2.1-1.
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 14.1.1.1.2.1-2.
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 [21] 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 [21] 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 [19].
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 14.1.1.1.2.1-1: 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)

	≥ -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 14.1.1.1.2.1-2: 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
	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.




----------------------NEXT OF CHANGE----------------------------
14.1.1.2	Random access
14.1.1.2.1	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 [14] and the control of the RACH transmission is specified in clause 5.1 of TS 38.321 [x].
The requirements in this clause apply for LA NCR-MT.
14.1.1.2.2	Requirements for 4-step RA type
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 [3] 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 [x].
The requirements in this clause apply for NCR-MT in SA operation mode.
14.1.1.2.2.1	Contention based random access
14.1.1.2.2.1.1	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 [x].
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 [x].
14.1.1.2.2.1.2	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 [x], 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.
14.1.1.2.2.1.3	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 [x], 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 [x].
14.1.1.2.2.1.4	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.
14.1.1.2.2.1.5	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 [x], 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.
14.1.1.2.2.1.6	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.
14.1.1.2.2.2	Non-Contention based random access
14.1.1.2.2.2.1	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 [x].
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 [x].
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 [x].
14.1.1.2.2.2.2	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 [x].
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 [x].
The NCR-MT shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [x] 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.
14.1.1.2.2.2.3	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 [x] 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 [x].
----------------------NEXT OF CHANGE----------------------------

14.2	Timing
14.2.1	NCR-MT transmit timing
14.2.1.1	Introduction

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 4.3.2 shall use the SpCell 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.
14.2.1.2	Requirements
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 14.2.1.2-1. 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 14.2.2 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 14.2.1.2-2.
Table 14.2.1.2-1: 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 [TBD]



Table 14.2.1.2-2: 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 [TBD]. 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 14.2.3 is applied.
14.2.1.2.1	Gradual timing adjustment
The requirements in this clause apply for NCR-MT belonging to local area NCR-MT class as defined in clause 4.3.2.
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 14.2.1.2.1-1.
Table 14.2.1.2.1-1: 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 [TBD].



14.2.2	NCR-MT timer accuracy
14.2.2.1	Introduction
NCR-MT timers are used in different protocol entities to control the NCR-MT behaviour.
The requirements in clause 14.2.2 apply for NCR-MT belonging to local area NCR-MT class as defined in clause 4.3.2.
14.2.2.2	Requirements
For NCR-MT timers specified in TS 38.331 [2], the NCR-MT shall comply with the timer accuracies according to Table 14.2.2.2-1.
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 14.2.2.2-1
	Timer value [s]
	Accuracy

	timer value < 4
	 0.1s

	timer value  4
	 2.5%



14.2.3	NCR-MT timing advance
14.2.3.1	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 [TBD].
14.2.3.2	Requirements
14.2.3.2.1	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 [19]. The same requirement applies also when NCR-MT is not able to transmit a configured uplink transmission due to the channel assessment procedure.
14.2.3.2.2	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 14.2.3.2.2-1, 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 [19].
Table 14.2.3.2.2-1: NCR-MT Timing Advance adjustment accuracy
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc

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