

	
3GPP TSG-RAN4 Meeting #108		R4-2313520
Toulouse, France, August 21-25, 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.174
	CR
	DraftCR
	rev
	-
	Current version:
	18.1.0
	

	

	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 CR on intra-frequency HO and RRC re-establishment requirements for mobile IAB

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	R4

	
	

	Work item code:
	NR_mobile_IAB-Core
	
	Date:
	2023-08-21

	
	
	
	
	

	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:
	To define RRC connection re-establishment requirements for the mobile IAB-MT.

	
	

	Summary of change:
	The following requirements are defined for the mobile IAB-MT as agreed in the approved WF in R4-2310085:
· Intra-frequency handover delay requirements and
· RRC re-establishment requirements in terms of delay are defined for the mobile IAB-MT. The requirements are defined for only intra-frequency carrier.

	
	

	Consequences if not approved:
	The performance of the intra-frequency handover and the RRC connection re-establishment performed by the mobile cannot be guaranteed.

	
	

	Clauses affected:
	3.3, 12.1.1.1A, 12.1.1.1A.1, 12.1.1.1A.2, 12.1.1.1A.2.1, 12.1.2, 12.1.2.2, 12.1.2.2.1, 12.1.2.2.2, 12.1.2.3, 12.1.2.3.1, 12.1.2.3.2

	
	

	
	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: _Toc13080119][bookmark: _Toc18916149][bookmark: _Toc53185276][bookmark: _Toc53185652][bookmark: _Toc57820125][bookmark: _Toc57821052][bookmark: _Toc61183328][bookmark: _Toc61183722][bookmark: _Toc61184114][bookmark: _Toc61184506][bookmark: _Toc61184896][bookmark: _Toc66386239][bookmark: _Toc74583080][bookmark: _Toc76541893][bookmark: _Toc82449875][bookmark: _Toc82450523][bookmark: _Toc89948912][bookmark: _Toc98755301][bookmark: _Toc98762890][bookmark: _Toc106183819][bookmark: _Toc130401841][bookmark: _Toc137531763][bookmark: _Toc138852264]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].
AA	Antenna Array
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
AoA	Angle of Arrival
AWGN	Additive White Gaussian Noise
BFD	Beam Failure Detection
BFD-RS	BFD Reference Signal
BLER	Block Error Rate
BM-RS	Beam Management Reference Signal
BS	Base Station
BW	Bandwidth
BWP	Bandwidth Part
CA	Carrier Aggregation
CACLR	Cumulative ACLR
CBD	Candidate Beam Detection
CCE	Control Channel Element
CORESET	Control Resource Set
CP	Cyclic Prefix
CP-OFDM	Cyclic Prefix-OFDM
CSI	Channel-State Information
CSI-RS	CSI Reference Signal
CW	Continuous Wave
DCI	Downlink Control Information
DL	Downlink
DMRS	Demodulation Reference Signal
DM-RS	Demodulation Reference Signal
DRX	Discontinuous Reception
EIS	Equivalent Isotropic Sensitivity
EIRP	Equivalent Isotropic Radiated Power
E-UTRA	Evolved UTRA
EVM	Error Vector Magnitude
FBW	Fractional Bandwidth
FR	Frequency Range
FRC	Fixed Reference Channel
GSM	Global System for Mobile communications
IAB	Integrated Access and Backhaul
IAB-DU	IAB Distribution Unit
IAB-MT	IAB Mobile Termination 
ITU‑R	Radiocommunication Sector of the International Telecommunication Union
ICS	In-Channel Selectivity
L1-RSRP	Layer 1 RSRP
LA	Local Area
MCS	Modulation and Coding Scheme
MGRP	Measurement Gap Repetition Period
mIAB	Mobile IAB
mIAB-MT	Mobile IAB-MT
MR	Medium Range
NB-IoT	Narrowband – Internet of Things
NR	New Radio
NR-ARFCN	NR Absolute Radio Frequency Channel Number
OBUE	Operating Band Unwanted Emissions
OOB	Out-of-band
OSDD	OTA Sensitivity Directions Declaration
OTA	Over-The-Air
[bookmark: _Hlk54343829]PCell	Primary Cell
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
PCell	Primary Cell
PRACH	Physical RACH
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
PRACH	Physical RACH
PRB	Physical Resource Block
PSCell	Primary SCell
PSS	Primary Synchronization Signal
pTAG	Primary Timing Advance Group
PUCCH	Physical Uplink Control Channel
PUSCH	Physical Uplink Shared Channel
QAM	Quadrature Amplitude Modulation
[bookmark: OLE_LINK17]QCL	Quasi Co-Location
RB	Resource Block
RDN	Radio Distribution Network
RE	Resource Element
REFSENS	Reference Sensitivity
REG	Resource Element Group
RF	Radio Frequency
RIB	Radiated Interface Boundary
RLM	Radio Link Monitoring
RLM-RS	Reference Signal for RLM

RMS	Root Mean Square (value)
RoAoA	Range of Angles of Arrival 
RRC	Radio Resource Control
RRM	Radio Resource Management
RX	Receiver
SCell	Secondary Cell
SCS	Sub-Carrier Spacing	
SMTC	SSB-based Measurement Timing configuration
SpCell	Special Cell
SRS	Sounding Reference Signal
SS-RSRP	Synchronization Signal based Reference Signal Received Power
SSB	Synchronization Signal Block	
SSB_RP	Received (linear) average power of the resource elements that carry NR SSB signals and channels, measured at the IAB-MT TAB connector or RIB.
SSS	Secondary Synchronization Signal 
TA	Timing Advance
TAB	Transceiver Array Boundary	
TCI	Transmission Configuration Indicator
TX	Transmitter
TRP	Total Radiated Power	
UTRA	Universal Terrestrial Radio Access
WA				Wide Area
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[bookmark: _Toc526331628]12.1.1.1A	SA: RRC Re-establishment for Mobile IAB-MT
[bookmark: _Toc526331629]12.1.1.1A.1	Introduction
This clause contains requirements on the mobile IAB-MT (mIAB-MT) regarding RRC connection re-establishment procedure. RRC connection re-establishment is initiated when a mIAB-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 [15].
The requirements in this clause are applicable for RRC connection re-establishment to NR cell.
[bookmark: _Toc526331630]12.1.1.1A.2	Requirements
In RRC_CONNECTED state the mIAB-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 mIAB-MT re-establishment delay (TmIAB-MT_re-establish_delay) is specified in clause 12.1.1.1A.2.1.
[bookmark: _Toc526331631]12.1.1.1A.2.1	mIAB-MT Re-establishment delay requirement
The mIAB-MT re-establishment delay (TmIAB-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 [15] is detected by the mIAB-MT and when the mIAB-MT sends PRACH to the target PCell. The mIAB-MT re-establishment delay (TmIAB-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 mIAB-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 FR of the target NR cell. Tidentify_intra_NR shall not exceed the values defined in Table 12.1.1.1A.2.1-1.
TSMTC: It is the periodicity of the SMTC occasion configured for the intra-frequency carrier. If the IAB-MT has been provided with higher layer signaling of smtc2 [15] and is not capable of 4 SMTC configurations per frequency [15], then TSMTC follows smtc1 or smtc2 according to the physical cell ID of the target cell. If the IAB-MT has been provided with higher layer signaling of smtcj, where 1≤j≤4 [15] and is also capable of 4 SMTC configurations per frequency [15], then TSMTC follows smtcj according to the physical cell ID of the target cell. 
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 [15] 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 the table 8.1-1 of TS 38.213 [10].
There is no requirement if the target cell does not contain the mIAB-MT context.
In the requirement defined in the below tables, the target FR1 cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown.
Table 12.1.1.1A.2-1: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell
	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

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

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

	≥ -8
	FR2-1
	N/A
	MAX (1000 ms, 80 x TSMTC)

	< -8
	FR1
	N/A
	800Note1

	< -8
	FR2-1
	N/A
	3520Note1

	Note 1:	The mIAB-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.
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12.1.2	Handover
12.1.2.1	Introduction
The purpose of NR handover is to change the NR PCell to another NR cell. The requirements in this clause are applicable to mobile IAB-MT (mIAB-MT) in SA NR.
12.1.2.2	NR FR1 - NR FR1 Intra-frequency Handover
The requirements in this clause are applicable to intra-frequency handover of the mIAB-MT from NR FR1 cell to NR FR1 cell.
12.1.2.2.1	Handover delay
When the mobile IAB-MT (mIAB-MT) receives a RRC message implying handover the mIAB-MT shall be ready to start the transmission of the new uplink PRACH channel within Dhandover msec from the end of the last TTI containing the RRC command.
Where:
Dhandover equals the applicable RRC procedure delay defined in clause 12 in TS 38.331 [15] plus the interruption time stated in clause 12.1.2.2.2.
12.1.2.2.2	Interruption time
The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the mIAB-MT starts transmission of the new PRACH, excluding the RRC procedure delay.
When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt:
	Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
Where:
	Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the mIAB-MT. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = Trs ms. Regardless of whether DRX is in use by the mIAB-MT, Tsearch shall still be based on non-DRX target cell search time defined in clause TBD.
	T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = Trs for both known and unknown target cell.
	Tprocessing is time for mIAB-MT processing. Tprocessing can be up to 20ms.
	Tmargin is time for SSB post-processing. Tmargin can be up to 2ms.
	TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [10].
	Trs is the SMTC periodicity of the target NR cell if the mIAB-MT has been provided with an SMTC configuration for the target cell in the handover command, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the mIAB-MT is not provided with an SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs=5ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms. If the mIAB-MT has been provided with higher layer in TS 38.331 [15] signaling of smtc2 prior to the handover command and is not capable of 4 SMTC configurations per frequency [15], then Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell. If the IAB-MT has been provided with higher layer signaling of smtcj (where 1≤j≤4 [15]) prior to the handover command and is also capable of 4 SMTC configurations per frequency [15], then TSMTC follows smtcj according to the physical cell ID of the target cell.
In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause TBD for intra-frequency handover.
12.1.2.3	NR FR2-1 - NR FR2-1 Intra-frequency Handover
The requirements in this clause are applicable to intra-frequency handover of the mIAB-MT from NR FR2-1 cell to NR FR2-1 cell.
12.1.2.3.1	Handover delay
When the mIAB-MT receives a RRC message implying handover the mIAB-MT shall be ready to start the transmission of the new uplink PRACH channel within Dhandover ms from the end of the last TTI containing the RRC command.
Where:
Dhandover equals the applicable RRC procedure delay defined in clause 12 in TS 38.331 [15] plus the interruption time stated in clause 12.1.2.3.2.
12.1.2.3.2	Interruption time
The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the mIAB-MT starts transmission of the new PRACH, excluding the RRC procedure delay.
When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt:
	Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin ms
Where:
	Tsearch is the time required to search the target cell when the handover command is received by the mIAB-MT. If the target cell is a known cell, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = N* Trs  ms. N=8 when the target cell is in FR2-1. Regardless of whether DRX is in use by the mIAB-MT, Tsearch shall still be based on non-DRX target cell search times.
	Tprocessing is time for mIAB-MT processing. Tprocessing can be up to 20ms. 
	Tmargin is time for SSB post-processing. Tmargin can be up to 2ms.
	T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = Trs for both known and unknown target cell.
	TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [10].
Trs is the SMTC periodicity of the target NR cell if the mIAB-MT has been provided with an SMTC configuration for the target cell in the handover command, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the mIAB-MT is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs=5ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms. If the mIAB-MT has been provided with higher layer in TS 38.331 [15] signaling of smtc2 prior to the handover command and is not capable of 4 SMTC configurations per frequency [15], then Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell. If the IAB-MT has been provided with higher layer signaling of smtcj (where 1≤j≤4 [15]) prior to the handover command and is also capable of 4 SMTC configurations per frequency [15], then TSMTC follows smtcj according to the physical cell ID of the target cell.
In FR2-1, the target cell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the handover command:
-	the mIAB-MT has sent a valid measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause TBD for intra-frequency cell,
-	One of the SSBs measured from the target cell also remains detectable during the handover delay according to the cell identification conditions specified in clause TBD for intra-frequency cell.
otherwise it is unknown.
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