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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
RAN1#114-bis
Agreement
For the aperiodic beam indication, to determine the reference of slot offset for each time resource, the SCS for k is same as the SCS for PDCCH.
Agreement
The Periodic beam indication with priority flag has higher priority than semi-persistent beam indication without priority flag 
Agreement
The following TP for 38.213 clause 20 is accepted:
	When the NCR does not simultaneously receive on the control link and the backhaul link
-	if the NCR does not support determination of a TCI state for receptions on the backhaul link based on an indication of a TCI state by the serving cell, or if the NCR does not receive an indication of a TCI state, for receptions on the backhaul link [11, TS 38.321]
-	if the NCR does not receive an indication of a unified TCI state for receptions by the NCR-MT, receptions on the backhaul link use same QCL parameters as the ones for PDCCH receptions in a CORESET with the lowest controlResourceSetId in the active DL BWP
-	else, receptions on the backhaul link use the QCL parameters provided by an indicated unified TCI state for receptions by the NCR-MT 
-	else receptions on the backhaul link use QCL parameters provided by a TCI state in a MAC CE [11, TS 38.321].
When the NCR does not simultaneously transmit on the control link and the backhaul link
-	if the NCR does not support determination of a spatial filter for transmissions on the backhaul link based on an indication of a unified TCI state or SRI by the serving cell, or if the NCR-MT does not receive an indication of a unified TCI state or SRI for determining a spatial filter, for transmissions on the backhaul link
-	if the NCR does not receive an indication of a unified TCI state for transmissions by the NCR-MT, transmissions on the backhaul link use a same spatial filter as the one associated with the PUCCH resource with the smallest pucch-ResourceId in PUCCH-ResourceSet in the active UL BWP
-	else, transmissions on the backhaul link use a spatial filter corresponding to an indicated unified TCI state for transmissions by the NCR-MT. 
-	else transmissions on the backhaul link use a spatial filter corresponding to a unified TCI state or SRI provided by a MAC CE [11, TS 38.321].
If the NCR receives an indication of a TCI state for receptions on the backhaul link in a MAC CE command or an indication of a unified TCI state or SRI for determining a spatial filter for transmissions on the backhaul link in a MAC CE command, the NCR applies the MAC CE command from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission.


Agreement
The following TP for 38.213 clause 20 is accepted:
	The NCR-Fwd uses athe same beam for transmissions and receptions on the access link during respective time resources associated with the same beam index.


Agreement
The reference slot determined by the configured SCS (ncr-referenceSCS) is the first slot that starts no earlier than the start of slot n+k in the numerology of the PDCCH in which the indication is received. The following TP for 38.213 clause 20 is endorsed.
	Reason for change: 
In the current specification, it is not clear what the SCSs for slot n of the PDCCH reception, offset value k in FG 43-3 and the reference slot for time resources are. The specification also does not consider how to determine the reference slot for time resources if the SCS of the PDCCH and the reference SCS provided by ncr-referenceSCS for the NCR-Fwd are different.
Summary of change:
Clarify the SCSs for slot n of the PDCCH reception, offset value k in FG 43-3 and the reference slot for time resources, and define the reference slot based on the slot n of the PDCCH reception and offset value k.
Consequences if not approved:
The SCSs for slot n of the PDCCH reception, offset value k in FG 43-3 and the reference slot for time resources are not clear.
=========================================================================
< Unchanged text omitted >
The NCR-MT can be configured to monitor PDCCH according to USS sets for detection of a DCI format 2_8 with CRC scrambled by an NCR-RNTI. A time resource and a corresponding beam index for transmissions or receptions on the access link are indicated by corresponding fields in DCI format 2_8 [4, TS 38.212]. When the NCR detects more than one DCI formats 2_8 that indicate beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols a beam index that is indicated by a DCI format 2_8 that the NCR-MT detects in a most recent PDCCH monitoring occasion. The time resource starts at a slot that is offset by slotOffsetAperiodic slots from a reference slot and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS. The reference slot is the first slot with the SCS provided by ncr-referenceSCS that starts no earlier than the start of a slot that is after a slot of a PDCCH reception that provides the DCI format 2_8 by a number of slots indicated by FG 43-3 with the SCS of PDCCH reception.
< Unchanged text omitted >


Agreement
The following TP for 38.213 clause 20 is accepted:
	Reason for change: 
To capture the agreement made in RAN1#104-b to address the remaining issue for priority between beam indications.
Summary of change:
Clarify the Periodic beam indication with priority flag has higher priority than semi-persistent beam indication without priority flag. 
Consequences if not approved:
Without this change, it will be an error case if conflict beam indication occurs.
=========================================================================
20	Network controlled repeater
*** Unchanged parts are omitted ***
If 
-	a first time resource provided by NCR-SemiPersistentFwdResourceSet is indicated by a MAC CE command and is associated with a first beam index, and 
-	a second time resource is provided by NCR-PeriodicFwdResourceSet and is associated with a second beam index, and 
-    the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies the first beam index for transmissions or receptions on the access link in the set of symbols unless only the NCR-PeriodicFwdResourceSet includes a priorityFlag, in which case the second beam index is applied.
*** Unchanged parts are omitted ***


Agreement
If an NCR does not support simultaneous transmission on C-link and backhaul link, NCR-Fwd does not transmit over the time resource if NCR-MT transmits on the same time resource.
Conclusion
There is no consensus to have enhancement on the DCI size of DCI 2-8 to satisfy the “DCI size budget”. It is up to gNB to ensure “3+1” DCI size budget.
Agreement
Following TP is agreed.
----------------------------------------Start of TP#1 for TS 38.211 Clause 3.3 & Clause 4.1 -----------------------------------------
< Unchanged text omitted >
3.3	Abbreviations
IAB-MT	IAB mobile termination 
IE	Information element
NCR-MT       Network controlled repeater - mobile termination
PBCH	Physical broadcast channel
< Unchanged text omitted >
4.1	General






Throughout this specification, unless otherwise noted, the size of various fields in the time domain is expressed in time units  where  Hz and . The constant  where ,  and .
Throughout this specification, unless otherwise noted, statements using the term "UE" in clauses 4, 5, 6, or 7 are equally applicable to the IAB-MT part of an IAB-node and the NCR-MT part of an NCR node. 
< Unchanged text omitted >
--------------------------------------------------------------End of TP#1---------------------------------------------------------------------
Agreement
Following TP is agreed.
----------------------------------------Start of TP#2 for TS 38.214 Clause 3.3 & Clause 4 --------------------------------------------
< Unchanged text omitted >
3.3	Abbreviations
IAB-MT	Integrated Access and Backhaul – Mobile Terminal 
L1-RSRP	Layer 1 reference signal received power
LI	Layer Indicator
MCS	Modulation and coding scheme
NCR-MT       Network controlled repeater - mobile termination
PDCCH	Physical downlink control channel

< Unchanged text omitted >
4	Power control 
Throughout this specification, unless otherwise noted, statements using the term "UE" in clauses 4, 5, or 6 are equally applicable to the IAB-MT part of an IAB node and the NCR-MT part of an NCR node.
< Unchanged text omitted >
--------------------------------------------------------------End of TP#2-------------------------------------------------------------------
RAN1#115

Agreement
For the timing determination of backhaul link:
· The Fwd’s backhaul link DL/UL timing follows the MT’s DL/UL frame timing

Agreement
	Reason for change:
Adding the missing abbreviation of NCR.
Summary of change:
The abbreviation of NCR is added.
Consequences if not approved:
The abbreviation in 38.212 is incomplete.
*** Unchanged parts are omitted ***
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].
*** Unchanged parts are omitted ***

MBS	Multicast Broadcast Services
MCS	Modulation and Coding Scheme
NCR	Network-controlled repeater
OFDM	Orthogonal Frequency Division Multiplex
PBCH	Physical Broadcast Channel

*** Unchanged parts are omitted ***



Agreement
	Reason for change:
The determination of NCR-Fwd’s timing is missing in the spec.
Summary of change:
Add an additional description to reflect the relevant agreement in current text proposal.
Consequences if not approved:
The determination of timing line for forwarding may not be clear.
====================================================================================
<omitted part>
If 
-	a first time resource provided by NCR-SemiPersistentFwdResourceSet is indicated by the NCR Access Link Beam Indication MAC CE command and is associated with a first beam index, and 
-	a second time resource is provided by NCR-PeriodicFwdResourceSet and is associated with a second beam index, and 
-	the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, the second beam index if only NCR-PeriodicFwdResourceSet includes priorityFlag, and the first beam index otherwise. 
If 
-	a first time resource is provided by NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet with indication by the NCR Access Link Beam Indication MAC CE command and is associated with a first beam index, and 
-	a second time resource is indicated by DCI format 2_8 and is associated with a second beam index provided by the DCI format 2_8, and
-	the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, 
-	the first beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet includes priorityFlag, and
-  the second beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet does not include priorityFlag.
<omitted part>



Agreement
The same CP of the active BWP of control link is assumed to determine the symbol length for the configured time resource.
	Reason for change:
The CP type of time resource for access link is not specified. There are two CP type in NR: Normal CP and Extended CP. For different CP type, the number of symbols in one slot and the length of symbol are different. So, clarification on the assumption of CP type is needed for time resource configuration.
Summary of change:
Add a sentence “and the cyclicPrefix of the active BWP.” in current text proposal.
Consequences if not approved:
If the NCR does not know the CP type of time resource for access link, the number of symbols in one slot and the length of symbol of time resource for access link are unclear.
20	 Network controlled repeater
< Unchanged parts are omitted>
The NCR can be provided by ncr-PeriodicFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link. A set of resources, from the list of sets of resources, is provided by NCR-PeriodicFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-PeriodicFwdResource and includes a pair of a time resource provided by ncr-PeriodicTimeResource and a beam [20, TS 38.106] with an index provided by ncr-beamIndex. The time resource starts at a slot that is offset by slotOffsetPeriodic slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the cyclicPrefix of the active BWP.
The NCR can be provided by ncr-SemiPersistentFwdResourceSetToAddModList a list of sets of resources for transmissions or receptions on the access link and a MAC CE command can indicate a set of resources for the NCR to use or to stop using based on a corresponding identity provided by ncr-SemiPersistentFwdResourceSetId [11, TS 38.321]. The NCR uses or stops using the set of resources starting from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission. The set of resources is provided by NCR-SemiPersistentFwdResourceSet and occurs with a periodicity provided by ncr-periodicity. A resource from the set of resources is provided by NCR-SemiPersistentFwdResource and includes a pair of a time resource provided by ncr-SemiPersistentTimeResource and a beam with an index provided by ncr-beamIndex, where beamIndex can be updated by the MAC CE command. The time resource starts at a slot that is offset by slotOffsetSemiPersistent slots from the start of the period for the set of resources and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the cyclicPrefix of the active BWP.
The NCR-MT can be configured to monitor PDCCH according to USS sets for detection of a DCI format 2_8 with CRC scrambled by an NCR-RNTI. A time resource and a corresponding beam index for transmissions or receptions on the access link are indicated by corresponding fields in DCI format 2_8 [4, TS 38.212]. When the NCR detects more than one DCI formats 2_8 that indicate beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols a beam index that is indicated by a DCI format 2_8 that the NCR-MT detects in a most recent PDCCH monitoring occasion. The time resource starts at a slot that is offset by slotOffsetAperiodic slots from a reference slot and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS and the cyclicPrefix of the active BWP.The reference slot is a slot that is after a slot of a PDCCH reception that provides the DCI format 2_8 by a number of slots indicated by FG 43-3.
< Unchanged parts are omitted >


Conclusion
For BH-link beam indication via dedicated MAC-CE, when an active BWP of the C-link is switched, the BH-link beam determined by the last MAC CE before BWP switching is used until the application of the beam indicated by a new MAC-CE received in the active BWP.
Note: No spec impact is needed.
Agreement
----------------------------------------Start of TP#1 for TS 38.212 Clause 7.3.1.3.9 -----------------------------------------
< Unchanged parts are omitted>
7.3.1.3.9	Format 2_8
DCI format 2_8 is used for notifying the aperiodic beam indication and associated time resources 
The following information is transmitted by means of the DCI format 2_8 with CRC scrambled by NCR-RNTI:
-	Beam index 1, Beam index 2, …, Beam index N
	The bitwidth of each beam index field is determined by the higher layer parameter ncr-AperiodicBeamFieldWidth aperiodicBeamFieldWidth.
-	Time resource indication 1, Time resource indication 2, …, Time resource indication N
	The bitwidth of each time resource indication field is determined by max, where  is the number of time domain resources configured by ncr-AperiodicFwdConfig aperiodicFwdConfig. The bit field indexes of a time resource indication field are mapped to the time domain resources configured by ncr-AperiodicFwdConfig aperiodicFwdConfig according to an ascending order of a resource identity configured by ncr-AperiodicFwdTimeResourceId aperiodicFwdTimeRsrcId, with the bit field index 0 mapped to the time resource with the smallest resource identity.
The N beam indexes are sequentially associated with the N time resource indications with one to one mapping.  N is configured by the higher layer parameter numberOfFields. The size of DCI format 2_8 is up to 128 bits.
< Unchanged parts are omitted>
--------------------------------------------------------------End of TP#1-------------------------------------------------------------------
2.1.2	Remaining Open issues
None.
2.2	RAN2
2.2.1	Agreements
RAN2#123-bis
Agreements
	The changes proposed in R2-2310899 are agreed.

The changes in R2-2311173 are agreed.

Inter-node cell reselection for RRC_INACTIVE and inter-node RRC re-establishment is supported from RAN2 point of view (no additional/new inter-node signalling is needed).

R2-2311481 is endorsed.



RAN2#124
Agreements:
R2-2312012 is noted.
The TS 38.331 CR will be revised as follows “priorityFlag Indicates the priority for the list of periodic forwarding resources, as specified in TS 38.213 [13], clause 20.”
R2-2313195 is postponed and can be discussed in the next meeting.
R2-2313508 is agreed.
2.2.2	Remaining Open issues 
None
2.3	RAN3
2.3.1	Agreements
RAN3#121bis
Rev in R3-235707  Agreed as TP to be merged to stage2 BL CR for R18 NCR WI
Capture RAN1 agreement on characterizing the supported physical beam of NCR-Fwd for access link in TS 38.300 draft CR.

2.3.2	Remaining Open issues
None
2.4	RAN4
2.4.1	Agreements 
RAN4#108bis meeting:
RF core part:
Agreement reached online for NCR-Fwd type 1-H
Issue 2-1-1 Repeater output power
DL direction:
· For wide area and ,medium range NCR-fwd link, NTXU,counted = min(NTXU,active , 8*Ncells) 
· For local area NCR-fwd link, NTXU,counted = min(NTXU,active ,4*Ncells) ;
UL direction:
· For wide area NCR-fwd link, NTXU,counted = min(NTXU,active , 8) ;
· For local area NCR-fwd link, NTXU,counted = min(NTXU,active ,4) ;
· For uplink a note to indicate LA MT cannot exceed highest power class for that band
· NCR-MT can also use the scaling factors proposed here.

Issue 2-1-2 Adjacent Channel Leakage Power Ratio

DL direction:
· For wide area and ,medium range NCR-fwd link, NTXU,counted = min(NTXU,active , 8*Ncells) 
· For local area NCR-fwd link, NTXU,counted = min(NTXU,active ,4*Ncells) ;
UL direction:
· For wide area NCR-fwd link, NTXU,counted = min(NTXU,active , 8) ;
· For local area NCR-fwd link, without scaling factor ;
Issue 2-1-3 Operating band unwanted emissions
DL direction:
· For wide area and ,medium range NCR-fwd link, NTXU,counted = min(NTXU,active , 8*Ncells) 
· For local area NCR-fwd link, NTXU,counted = min(NTXU,active ,4*Ncells) ;
UL direction:
· For wide area NCR-fwd link, NTXU,counted = min(NTXU,active , 8) ;
· For local area NCR-fwd link, without scaling factor ;
Issue 2-1-4-1  Transmitter spurious emission requirement [Scaling factor]
DL direction:
· For wide area and ,medium range NCR-fwd link, NTXU,counted = min(NTXU,active , 8*Ncells) 
· For local area NCR-fwd link, NTXU,counted = min(NTXU,active ,4*Ncells) ;
UL direction:
· For wide area NCR-fwd link, NTXU,counted = min(NTXU,active , 8) ;
· For local area NCR-fwd link, without scaling factor ;
Issue 2-1-4-1a Transmitter spurious emission [for the simultaneous transmission of NCR-Fwd and NCR-MT]
· for the simultaneous transmission of NCR-Fwd and NCR-MT part in FR2, propose to reuse the UE transmitter spurious emission requirement;
Issue 2-1-4-2 Transmitter UEM requirement [for the simultaneous transmission of NCR-Fwd and NCR-MT]
· For the joint transmission between NCR-MT and NCR-Fwd, the UE requirement should be applicable for emission and spurious requirement.  
Issue 2-1-5 Receiver spurious emissions
For DL direction (receiver spurious emission requirement) ;
· NTXU,counted = min(NTXU,active , 8*Ncells) for Wide area and Medium range NCR-Fwd
· NTXU,counted = min(NTXU,active , 4*Ncells) for local area  NCR-Fwd
For UL part (receiver spurious emission requirement):
· For wide area NCR-fwd link, NTXU,counted = min(NTXU,active , 8) for emission requirement only;
· For local area NCR-fwd link, without scaling factor;

Agreement reached online for NCR-Fwd type 1-O
For scaling factor for NCR-Fwd type 1-O:
· For the scaling factors for NCR Fwd link type 1-O, follow same principle as NCR Fwd link type 1-H 
Issue 2-2-6 Scaling factor for OTA EVM and OTA input intermodulation
· [bookmark: _Toc146707941]The EVM minimum input level is (conducted level) – (Sub-array gain based on input RoAoA)
Recommended Agreement for NCR-MT 
For scaling factor for NCR-MT type 1-H and 1-O:
· For Wide area NCR-MT type 1-H and 1-O, the scaling factors applies and follow the NCR-Fwd type 1-H and 1-O principle; 
· For Local area NCR-MT type 1-H and 1-O, don’t apply the scaling factors on top of basic emission requirements; 
Simultaneous reception
· [Separate requirement for NCR-MT and NCR-Fwd]
· Consider the simultaneous reception with input intermodulation requirement only. 
Issue 3-2-1    REFSENS requirement
· Proposals
· for Local area NCR-MT REFSENS ,propose to use the legacy UE requirement;  
Issue 2-2-6 Scaling factor for OTA input intermodulation
To follow with previous agreement with whole antenna array.

Open for further discussions
Issue 2-3-1 relationship mapping between input connectors and output connectors
· Option 1: to declare the relationship between input connectors and output connector for NCR-Fwd type 1-H
· Option 2: inject the signals on all input connectors and conduct the measurement at all output connectors.

Agreement:
Fix the the terminology for Rel-17 repeater.

- 1/17 -

Baseline agreement for NCR-MT feature list


1. NR Rel-15 UE feature
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional
	NCR-MT


	1. System parameter
	1-1
	60kHz of subcarrier spacing for FR1
	60kHz subcarrier spacing for data channel in FR1
	
	scs-60kHz
	Phy-ParametersFR1
	No
	Applicable only to FR1
	
	Optional with capability signalling
	Optional with capability signalling

	
	1-2
	64QAM modulation for FR2 PDSCH
	64QAM modulation for FR2 PDSCH
	
	n/a
	n/a
	No
	Applicable only to FR2
	Capability can be discussed in future, e.g. when low cost device (e.g. IoT) and/or higher frequency band in FR2 are introduced
	Mandatory without capability signalling
	Optional with capability signalling

	
	1-3
	64QAM for PUSCH
	64QAM for PUSCH
	
	n/a
	n/a
	No
	No
	Capability can be discussed in future, e.g. when low cost device (e.g. IoT) and/or higher frequency band in FR2 are introduced
	Mandatory without capability signalling
	[mandatory without capability signalling]

	
	1-4
	256QAM for PDSCH
	256QAM for PDSCH
	
	pdsch-256QAM-FR1
	Phy-ParametersFR1
	No
	Yes
	For FR1, it can be revisited in the future whether the 256QAM is mandated in all UE types or categories
	Mandatory with capability signalling for FR1
	Optional with capability signalling for FR1

	
	
	
	
	
	pdsch-256QAM-FR2
	BandNR
	
	
	For FR2, RAN4 agreed that no BS and UE requirements will be introduced in Rel.15.
	Optional with capability signalling for FR2
	Optional with capability signalling for FR2

	
	1-5
	256QAM for PUSCH
	256QAM for PUSCH
	
	pusch-256QAM
	BandNR
	No
	Yes
	For FR1, RAN4 can further discuss to mandate 256QAM for PUSCH for FR1 in future release.
For FR2, RAN4 agreed that no BS and UE requirements will be introduced in Rel.15.
	Optional with capability signalling (for both FR1 and FR2)
	Optional with capability signalling (for both FR1 and FR2)

	
	1-6
	pi/2-BPSK for PUSCH
	pi/2-BPSK for PUSCH
	
	pusch-HalfPi-BPSK
	Phy-ParametersFRX-Diff
	No
	Yes
	RAN4 will define the same minimum requirements for pulse-shaped pi/2 BPSK and non-pulse shaped pi/2 BPSK for FR2.
	Optional with capability signalling for FR1

Mandatory with capability signalling for FR2
	Optional with capability signalling for FR1

Mandatory with capability signalling for FR2

	
	1-7
	pi/2-BPSK for PUCCH format 3/4
	pi/2-BPSK for PUCCH format 3/4
	
	pucch-F3-4-HalfPi-BPSK
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling for FR1

Mandatory with capability signalling for FR2
	Optional with capability signalling for FR1

Mandatory with capability signalling for FR2

	
	1-8
	Active BWP switching delay
	Support of active BWP switching delay specified in TS38.133, candidate values set: {type1, type2}
	
	bwp-SwitchingDelay
	Phy-ParametersCommon
	No
	No
	For this feature, RAN4 also sent another LS (R4-1803283).
Network cannot configure the shorter delay for certain UE type.
	Mandatory to support either type 1 or type 2 with capability signalling
	Optional with capability signalling

	
	1-9
	Support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	1) LTE and NR UL Transmission in the shared carrier via TDM only
2) LTE and NR UL Transmission in the shared carrier via FDM only
3) LTE and NR UL transmission in the shared carrier via FDM or TDM
	
	ul-SharingEUTRA-NR
	MRDC-Parameters
	No
	Applicable only to FR1
	
	Optional with capability signalling
	not applicable

	
	1-10
	Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	Support of switching type between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective. 
Type 1: <0.5us
Type 2: <20us
	1-9
	ul-SwitchingTimeEUTRA-NR
	MRDC-Parameters
	No
	Applicable only to FR1
	This feature is the switching time between LTE UL and NR UL in the same carrier

Per band combination signalling

UE Capability signalling elements. 
1: <0.5us switching type.
2: <20us switching type.
	Mandatory to support either type 1 or type 2 with capability signalling if UE reports its capability in 1-10 as 1) LTE and NR UL Transmission in the shared carrier via TDM only, or 3) LTE and NR UL transmission in the shared carrier via FDM or TDM
	not applicable

	
	1-11
	7.5kHz UL raster shift
	7.5kHz UL raster shift
	
	n/a
	n/a
	No
	No
	
	Mandatory in the SUL bands with uplink sharing either from UE perspective or from network perspective

7.5KHz raster shift as mandatory without capability signalling. 7.5kHz UL raster shift is mandatory for the bands described in clause 5.4.2.1 of Release 15 TS 38.101-1. RAN4 can revisit the above bands in the future release. 7.5KHz raster shift is not mandatory for other LTE refarming band except the bands which were agreed to support 7.5kHz UL raster shift as mandatory
	not applicable

	2. UE RF
	2-1
	Maximum channel bandwidth supported in each band for DL and UL separately and for each SCS that UE supports within a single CC
	1) FR1 channel bandwidths in TS38.101-1 Table 5.3.5-1
2) FR2 channel bandwidths in TS38.101-2 Table 5.3.5-1
	
	channelBWs-DL
channelBWs-UL
	BandNR
	No
	No
	UE capability signalling shall follow RP-172832 (Per-band capability signalling, separately for DL and UL and for each SCS)

Whether a bandwidth newly introduced in future is mandatory for UE shall be discussed case by case.
	For FR1, all the bandwidths listed in TS38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC. The bandwidths listed in the slide #3 of R4-1805985 are mandatory with a single CC. 90MHz is optional for n41, n77, n78.

For FR2, the set of mandatory CBW is 50, 100, 200 MHz.
	All BW should be optional instead of mandatory for largest channel bandwidth per-band

	
	
	
	
	
	supportedBandwidthDL
channelBW-90mhz
	FeatureSetDownlinkPerCC
	
	
	
	
	

	
	
	
	
	
	supportedBandwidthUL
channelBW-90mhz
	FeatureSetUplinkPerCC
	
	
	
	
	

	
	2-2
	Simultaneous reception or transmission with same or different numerologies in CA
	Support of simultaneous reception or transmission with same or different numerologies in CA
	
	supportedSubcarrierSpacingDL
	FeatureSetDownlinkPerCC
	No
	No
	From RAN4 perspective UE shall be able to signal the supported SCS per CC for each band combination

Same numerology for intra-band NR CA including both continuous and non-continuous is mandatory support for Rel15

The capability of supporting SCS within the single carrier in the CA configuration will be signalled separately, i.e., there is no need to mandatory UE to support mixed numerologies in CA case

If a UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s), the UE shall support two mixed numerologies between FR1 band(s) and FR2 band(s) in DL and UL with capability signalling.
	Same numerology for intra-band NR CA including both continuous and non-continuous is mandatory with capability in both FR1 and FR2. Two mixed numerologies between FR1 band(s) and FR2 band(s) in DL and UL are mandatory with capability if UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s). Optional for other cases.
	Not applicable

	
	
	
	
	
	supportedSubcarrierSpacingUL
	FeatureSetUplinkPerCC
	
	
	
	
	

	
	2-3
	Non-contiguous intra-band CA frequency separation class for FR2
	1) Support of frequency separation classes to handle the total frequency span for DL for intra-band non-contiguous CA
2) Support of frequency separation classes to handle the total frequency span for UL for intra-band non-contiguous CA
	
	intraBandFreqSeparationDL
	FeatureSetDownlink
	No
	Applicable only to FR2
	UE signals the supported Frequency separation classes with per band granularity (Type 1) based on R4-1803363

Separate Frequency separation classes can be signalled for DL and UL
	Mandatory to support a frequency separation class within {I, II, III} specified in TS38.101-2 with capability if UE supports non-contiguous CA in FR2
	Not applicable

	
	
	
	
	
	intraBandFreqSeparationUL
	FeatureSetUplink
	
	
	
	
	

	
	2-4
	Simultaneous reception and transmission for inter-band EN-DC (TDD-TDD or TDD-FDD)
	Simultaneous reception and transmission for inter-band EN-DC (TDD-TDD or TDD-FDD)
	
	simultaneousRxTxInterBandENDC
	MRDC-Parameters
	No
	No
	For TDD-FDD and TDD-TDD band combinations for which simultaneous RxTx capability is agreed to be supported, corresponding capability indication must be set to "supported".

Band combinations for which simultaneous RxTx capability is mandatory EN-DC combinations (Both FR1 LTE – FR1 NR and FR1 LTE- FR2 NR) are captured in TS 38.101-3.
	Mandatory/Optional support depends on band combination and captured in TS 38.101-3
	Not applicable

	
	2-5
	Simultaneous reception and transmission for inter band CA (TDD-TDD or TDD-FDD)
	Simultaneous reception and transmission for inter band CA (TDD-TDD or TDD-FDD)
	
	simultaneousRxTxInterBandCA
	CA-ParametersNR
	No
	No
	For TDD-FDD and TDD-TDD band combinations for which simultaneous RxTx capability is agreed to be supported, corresponding capability indication must be set to "supported".

Band combinations for which simultaneous RxTx capability is mandatory are captured in TS 38.101-1, TS 38.101-2 and TS 38.101-3.
	Mandatory/Optional support depends on band combination and captured in TS 38.101-1, TS 38.101-2 and TS 38.101-3
	not applicable

	
	2-6
	Asynchronous FDD-FDD intra-band EN-DC DC
	Asynchronous FDD-FDD intra-band EN-DC
	
	asyncIntraBandENDC
	MRDC-Parameters
	Applicable only to FDD
	Applicable only to FR1
	
	Optional with capability signalling
	Not applicable

	
	2-7
	Almost contiguous UL CP-OFDM
	Support of almost contiguous UL CP-OFDM transmissions
	
	almostContiguousCP-OFDM-UL
	Phy-ParametersFRX-Diff
	No
	Yes
	RAN4 had defined the requirements for "Almost contiguous UL CP-OFDM" in Rel-15.
	Optional with capability signalling
	Optional with capability signalling

	
	2-8
	UE power class
	1) Support of FR1 UE power class
2) Support of FR2 UE power class
3) Support of FR1 UE power class for EN-DC
4) Support of FR1 UE power class for NR-CA
	
	ue-PowerClass
	BandNR
	No
	No
	Capability signalling
-	FR1 UE power class (per band)
-	FR2 UE power class (per band)
-	FR1 UE power class for EN-DC (per band combination)
-	FR1 UE power class for NR CA (per band combination)

Default power class for each component is indicated in TS38.101-1/2/3. If the default power class is not indicated, UE shall report supported power class. The component 2) is also used as power class for intra-band NR-CA in FR2
	Mandatory to support at least one power class with capability. The capability signalling is absent if UE supports only default power class
	not applicable

	
	
	
	
	
	powerClass
	BandCombination
	
	
	
	
	

	
	2-9
	Simultaneous reception and transmission for SA SUL band combinations
	Simultaneous reception and transmission for SA SUL band combinations
	
	simultaneousRxTxSUL
	CA-ParametersNR
	No
	No
	
	Mandatory/Optional support depends on band combination and captured in TS 38.101-1
	Not applicable

	
	2-10
	Multiple frequency band indication
	Multiple frequency band indication
	
	n/a
	n/a
	No
	No
	Per UE capability
	Mandatory without capability signalling
	The same as UE

	
	2-11
	Modified MPR behaviour
	Modified MPR behaviour
	
	modifiedMPR-Behaviour
	BandNR
	No
	No
	Per band capability
	Optional with capability signalling
	not applicable

	
	2-12
	Multiple NS/P-Max
	Multiple NS/P-Max
	
	n/a
	n/a
	No
	No
	Per UE capability
	Mandatory without capability signalling
	Optional 

	
	2-13
	Maximum uplink duty cycle for FR1 power class 2 UE
	Maximum percentage of uplink symbols can be scheduled within a certain evaluation period provided by regulatory bodies. The value range is {60%, 70%, 80%, 90%, 100%}. If the field is absent, 50% shall be applied.
	
	maxUplinkDutyCycle-PC2-FR1
	BandNR
	No
	Applicable only to FR1
	Per band capability.

If this capability is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50%, or this capability is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than this capability, apply all requirements for the default power class. The evaluation period is up to UE implementation, no less than one radio frame.

UE do not need to do UL duty cycle calculation when it's transmit power is below 23dBm and all the UL/DL configurations can be scheduled.
	Optional with capability signalling. The capability signalling is absent if UE supports 50%
	Not applicable

	
	2-14
	Power boosting for Pi/2 BPSK for power class 3 UE
	Power boosting for Pi/2 BPSK for power class 3 UE in TDD bands n40, n77, n78 and n79 with duty cycle less than 40%
	1-6, 1-7
	powerBoosting-pi2BPSK
	BandNR
	Applicable only to TDD
	Applicable only to FR1
	Per band capability
	Optional with capability signalling
	Optional with capability signalling

	
	2-15
	Maximum uplink duty cycle for FR2
	1) Maximum percentage of uplink transmission time that can be scheduled within 1s time window in order to ensure compliance with applicable electromagnetic power density exposure requirements provided by regulatory bodies. The value range is {15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%}.
	
	maxUplinkDutyCycle-FR2
	BandNR
	No
	Applicable only to FR2
	Per band capability.
If the field of UE capability is present and the percentage of uplink symbols transmitted within any 1 s evaluation period is larger than this capability, the UE follows the uplink scheduling and can apply P-MPR as in TS38.101-2. If the field of UE capability is absent, the compliance to electromagnetic power density exposure requirements are ensured by means of scaling down the power density or by other means.

This capability is applicable for all power classes in FR2
	Optional with capability signalling
	Not applicable

	
	2-16
	PA architectures for intra-band EN-DC
	Support of dual PA
	
	dualPA-Architecture
	MRDC-Parameters
	No
	No
	Per band per band combination capability
Single PA is default architecture
The following requirements are involved by this capability
-	A-MPR/MPR and MSD values for dual uplink. Whether two sets of requirements will be introduced in RAN4 can be further discussed for each specific band combination
-	Switching time between LTE UL and NR UL in single switched UL operation mode for intra-band EN-DC
	Mandatory to support either single or dual PA architectures with capability if UE supports intra-band EN-DC configuration in uplink. The capability signalling is absent if UE supports single PA architecture.
	Not applicable 

	
	2-17
	PA architectures for intra-band UL CA
	Support of dual PA
	
	dualPA-Architecture
	CA-ParametersNR-v1540
	No
	No
	Per band per band combination capability
Single PA is default architecture
The following requirements are involved by this capability
-	A-MPR/MPR and MSD values for dual uplink. Whether two sets of requirements will be introduced in RAN4 can be further discussed for each specific band combination
	Mandatory to support either single or dual PA architectures with capability if UE supports intra-band CA configuration in uplink. The capability signalling is absent if UE supports single PA architecture
	Not applicable

	3. Baseband
	3-1
	Independent measurement gap configurations for FR1 and FR2
	Measurement gaps for FR1 and FR2 are configured independently.
	
	independentGapConfig
	MeasAndMobParametersMRDC-Common
	No
	No
	
	Optional with capability signalling
	Optional

	
	3-2
	Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement
	Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement
	
	simultaneousRxDataSSB-DiffNumerology
	MeasAndMobParametersFRX-Diff
MeasAndMobParametersMRDC-FRX-Diff
	No
	Yes
	
	Optional with capability signalling
	Optional

	
	3-3
	Short measurement gap
	Measurement gap patterns with short MGL (gap pattern#2, 3, 6, 7, 8, 10) are supported for E-UTRAN measurement. Gap patterns #6, 7, 8, 10 only apply to E-UTRAN measurement when MO includes both E-UTRAN and NR.
	
	supportedGapPattern
	MeasAndMobParametersCommon
	No
	No
	Per UE capability

This capability is signalled as a part of supportedGapPattern in TS38.306.
	Optional with capability signalling
	Optional

	
	3-4
	SU-MIMO Interference Mitigation advanced receiver
	1) R-ML (reduced complexity ML) receivers with enhanced inter-stream interference suppression for SU-MIMO transmissions with rank 2 with 2 RX antennas.
2) R-ML (reduced complexity ML) receivers with enhanced inter-stream interference suppression for SU-MIMO transmissions with rank 2, 3, and 4 with 4 RX antennas.
	
	n/a
	n/a
	No
	No
	UE supporting the feature is required to meet the Enhanced Receiver Type  requirements in TS 38.101-4
	Optional without capability signalling
	Optional



2. NR Rel-16/17 UE feature
Baseline Agreement: 
All of R16 and R17 features are optional for NCR-MT except for CA, DC related feature , unlicensed band and, HPUE Duty cycle,  MPR related feature which is not applicable for NCR-MT.
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EMC core part:
Open issues for further study:
· Emission limits for the simultaneous transmission of the NCR-MT and the NCR-Fwd 
· Radiated immunity requirements applicability: verify if/how to apply radiated immunity requirements to the NCR-Fwd, and/or NCR-MT. 

NCR RF conformance testing:
Agreement:

Issue 1-1: Mixed type introduction
· Agreement:
· The Mixed type of NCR will not be introduced in Rel-18.
Issue 3-1: Test configuration
· For the joint UL test configuration following is consider:
Option 1:
· Place an NCR-MT carrier at the lower end of each passband Generate an NR carrier using test equipment at the upper edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the upper end of the passband.
· Place an NCR-MT carrier at the upper end of each passband. Generate an NR carrier using test equipment at the lower edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the upper end of the passband.
· Other Options are not precluded.

Performance part:

Issue 1-1-1: Whether define new PDCCH requirements for DCI format 5_0/2_8 
· Agreement: 
· No need to define new DCI format 5_0/2_8 requirements. Reuse same DCI type from IAB-MT and legacy UE requirements for NCR-MT PDCCH requirements. Following table used for simulation purpose on the requirements with legacy DCI.
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix

	10
	48
	1
	8
	TDLA30-10
	2x4 Low



Issue 1-2-1: Whether to define PMI requirements
· Agreement: 
· No need to define PMI requirements for NCR-MT.

Open issues for further study:

Issue 1-3-1: Which FRC can be reused for NCR-MT

· FRCs need to be based on IAB-MT style testing.
· For test cases in which the corresponding FRCs are available in IAB-MT specification, reuse the FRC from IAB-MT specification.
· For the remaining test cases, companies are encouraged to provide FRCs.


RAN4#109 meeting:
RF and EMC core part:
Agreement:
Issue 1-2:  NCR-MT feature list
· Proposals
· Proposal 1:  to remove the square bracket for feature 1-3 for NCR-MT  [ZTE,R4-2320342]
· Proposal 2:  to confirm the baseline agreement reached in R4-2316996 as agreement.   [ZTE,R4-2320342]
Issue 2-1 Relationship mapping between input connectors and output connectors
WF: Core part requirement is defined based on input/output pair.  Declaration for input and output to be further discussed in the performance part.
Issue 3-1    Simultaneous reception requirement for NCR-Fwd and NCR-MT
WF: Baseline assumption even for joint reception is separate requirements, but if we find a problem, we can come back to reconsider.
Issue 3-2    OTA receiver requirements for FR1 LA NCR-MT

· Proposals
· Proposal 1: for FR1 LA NCR-MT receiver radiated requirement, to consider the following ways to define the requirement on top of conducted receiver requirement.
	RF requirement
	Corresponding conducted Rx requirement for FR1 LA NCR-MT
	Radiated Rx requirement for FR1 LA NCR-MT

	OTA reference sensitivity

	TS 38.101-1, subclause 7.3
	ΔOTAREFSENS

	OTA maximum input level

	TS 38.101-2 , subclause 7.4
	ΔOTAREFSENS

	OTA adjacent channel selectivity
	TS 38.101-1, subclause 7.5
	ΔminSENS 

	OTA blocking characteristics

	TS 38.101-1, subclause 7.6
	For IBB and NBB requirement.:
· ΔOTAREFSENS 
· ΔminSENS 
For OOBB requirement:
ΔminSENS 

	OTA spurious response
	TS 38.101-1, subclause 7.7
	· ΔOTAREFSENS 
ΔminSENS

	OTA intermodulation characteristics

	TS 38.101-1, subclause 7.8
	· ΔOTAREFSENS 
· ΔminSENS

	OTA spurious emissions
	TS 38.101-1, subclause 7.9
	Scaled with 6 dB relaxation on
top of basic receiver spurious
emission requirement.



WF:  The approach is agreeable.  OTA spurious emissions needs further discussion
Issue 4-2: Applicability overview for both emission and immunity test.
· Proposal 1: For NCR EMC Emissions requirements, its applicability shall be considered to the NCR node as a whole (i.e. NCR-Fwd and NCR-MT), irrespective of its implementation.

RF conformance testing:
Agreement:

Issue 1-1: Simultaneously Tx/Rx 
· Agreement: 
· Support of simultaneous Tx of NCR-Fwd and NCR-MT is manufacturer declaration basis. Simultaneous Tx declaration is assumed to be aligned with related capability signaling, if any. 
· Simultaneously Rx is mandatory for NCR.
Issue 3-1: Test configuration of simultaneously Tx
· Agreements:
For single passband:
· Place an NCR-MT carrier at the lower end of the passband. Generate an NR carrier using test equipment at the upper edge of the passband, and a second NR carrier adjacent to the NCR-MT carrier within the passband. If there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the upper end of the passband.
· Place an NCR-MT carrier at the upper end of the passband. Generate an NR carrier using test equipment at the lower edge of the passband, and a second NR carrier adjacent to the NCR-MT carrier within the passband. If there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the lower end of the passband.
For multiple passband:
· Place an NCR-MT carrier at the lower end of each passband. Generate an NR carrier using test equipment at the upper edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the upper end of the passband.
· Place an NCR-MT carrier at the upper end of each passband. Generate an NR carrier using test equipment at the lower edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the lower end of the passband.
· Place an NCR-MT carrier at the lower end of the lower passband and place an NCR-MT carrier at the upper end of the upper passband. Generate an NR carrier using test equipment at the opposite edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the opposite end of the passband.
· Place an NCR-MT carrier at the upper end of the lower passband and place an NCR-MT carrier at the lower end of the upper passband. Generate an NR carrier using test equipment at the opposite edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the opposite end of the passband.
Issue 3-2: Test signal
· Agreements: 
· Reuse test signal used to build Test Configuration already specified in TS 38.115-1 and 38.115-2 as the baseline.
Issue 3-3: Test model
· Way forward: further discuss with following options and other options are not precluded.
· Option 1: At least LA NCR-MT SEM requirements should also be tested under edge_1PRB_left and edge_1PRB_right RB allocations with max Tx power. Additional test mode beside IAB testing modes should be added.

Performance part:

Issue 1-1-1: FRCs for NCR-MT PDSCH FR1 requirements
<Way forward>: 
	Parameter
	Unit
	Case 1/2
	Case 3/4
	Case 5/6
	Case 7/8

	Channel bandwidth
	MHz
	10
	10
	40
	40

	Subcarrier spacing
	kHz
	15
	15
	30
	30

	Allocated resource blocks
	PRBs
	52
	52
	106
	106

	Number of consecutive PDSCH symbols
	
	12
	12
	12
	12

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	4
	13
	4
	13

	Modulation
	
	QPSK
	16QAM
	QPSK
	16QAM

	Target Coding Rate
	
	0.30
	0.48
	0.30
	0.48

	Number of MIMO layers
	
	1
	1
	1
	1

	Number of DMRS REs
	
	12
	12
	12
	12

	Overhead for TBS determination
	
	0
	0
	0
	0

	Information Bit Payload per Slot 
	
	4096
	13064
	8456
	26632

	Transport block CRC per Slot
	
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	1
	2
	2
	4

	Binary Channel Bits Per Slot
	
	13728
	27456
	27984
	55968



Issue 1-1-2: FRCs for NCR-MT PDSCH FR2 requirements
<Way forward>: 
	Parameter
	Unit
	Case 1

	Channel bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Allocated resource blocks
	PRBs
	66

	Number of consecutive PDSCH symbols
	
	13

	MCS table
	
	64QAM

	MCS index
	
	4

	Modulation
	
	QPSK

	Target Coding Rate
	
	0.30

	Number of MIMO layers
	
	1

	Number of DMRS REs
	
	12

	Overhead for TBS determination
	
	6

	Information Bit Payload per Slot 
	
	5504

	Transport block CRC per Slot
	
	24

	Number of Code Blocks per Slot
	
	1

	Binary Channel Bits Per Slot
	
	18282



Issue 1-2-1: FRCs for NCR-MT PDCCH FR1 requirements
<Way forward>: 
	Parameter
	Unit
	Case 1/2
	Case 3/4
	Case 5/6
	Case 7/8
	Case 9/10
	Case 11/12

	Subcarrier spacing
	kHz
	15
	15
	15
	30
	30
	30

	CORESET frequency domain allocation
	
	24
	48
	48
	102
	102
	90

	CORESET time domain allocation
	
	2
	2
	1
	1
	1
	1

	Aggregation level
	
	2
	4
	8
	2
	4
	8

	DCI Format
	
	1_0
	1_1
	1_1
	1_0
	1_1
	1_1

	Payload (without CRC)
	Bits
	39
	52
	52
	41
	53
	53



Issue 1-2-2: FRCs for NCR-MT PDCCH FR2 requirements
<Way forward>: 
	Parameter
	Unit
	Case 1
	Case 2
	Case 3

	Subcarrier spacing
	kHz
	30
	30
	30

	CORESET frequency domain allocation
	
	102
	102
	90

	CORESET time domain allocation
	
	1
	1
	1

	Aggregation level
	
	2
	4
	8

	DCI Format
	
	1_0
	1_1
	1_1

	Payload (without CRC)
	Bits
	41
	53
	53



Issue 1-3-1: FRCs for NCR-MT CQI FR1 requirements
<Way forward>: 
	Reference channel
	Test 1/2/3/4
	Test 5/6/7/8

	Number of allocated PDSCH resource blocks
	52
	106

	Number of consecutive PDSCH symbols
	12
	12

	Number of PDSCH MIMO layers
	1
	2

	Number of DMRS REs (Note 1)
	24
	24

	Overhead for TBS determination
	0
	0

	Available RE-s for PDSCH
	6240
	12720

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A

	1
	0.1523 
	0
	QPSK
	1480
	2976

	2
	0.3770 
	1
	
	2408
	4744

	3
	0.8770 
	3
	
	5504
	11016

	4
	1.4766 
	5
	16QAM
	9224
	18960

	5
	1.9141 
	7
	
	12040
	24576

	6
	2.4063 
	9
	
	15112
	30728

	7
	2.7305 
	11
	64QAM
	16896
	34816

	8
	3.3223 
	13
	
	20496
	42016

	9
	3.9023 
	15
	
	24576
	49176

	10
	4.5234 
	17
	
	28168
	57376

	11
	5.1152 
	19
	
	31752
	65576

	12
	5.5547 
	21
	256QAM
	34816
	69672

	13
	6.2266
	23
	
	38936
	79896

	14
	6.9141
	25
	
	43032
	88064

	15
	7.4063 
	27
	
	46104
	94248

	NOTE 1: Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
NOTE 2: PDSCH is only scheduled on slots which are full DL




Issue 1-3-2: FRCs for NCR-MT CQI FR1 requirements
<Way forward>: 

	Reference channel
	Test 1/2

	Number of allocated PDSCH resource blocks
	66

	Number of consecutive PDSCH symbols
	12

	Number of PDSCH MIMO layers
	1

	Number of DMRS REs (Note 1)
	24

	Overhead for TBS determination
	6

	Available RE-s for PDSCH
	7590

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A

	1
	0.1523
	0
	QPSK
	1800

	2
	0.2344
	0
	
	1800

	3
	0.3770
	2
	
	2856

	4
	0.6016
	4
	
	4480

	5
	0.8770
	6
	
	6528

	6
	1.1758
	8
	
	8712

	7
	1.4766
	11
	16QAM
	11016

	8
	1.9141
	13
	
	14343

	9
	2.4063
	15
	
	17928

	10
	2.7305
	18
	64QAM
	20496

	11
	3.3223
	20
	
	25104

	12
	3.9023
	22
	
	29192

	13
	4.5234
	24
	
	33816

	14
	5.1152
	26
	
	38936

	15
	5.5547
	28
	
	42016

	NOTE 1: Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
NOTE 2: PDSCH is only scheduled on slots which are full DL


2.4.2	Remaining Open issues
For perf part
· NCR conformance testing 
· Measurement setup for NCR conformance testing
· manufacturer declarations for NCR-MT and NCR-Fwd
· MU/TT values
· etc
· NCR RRM  perf part
· NCR RRM test case 
· NCR-MT demod
· CR to be prepared
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R2-2310898	Introducing support for Network-Controlled Repeaters to 38.300	Ericsson
R2-2310899	Clarification on number of beam index IDs for NCR	Ericsson
R2-2311037	On RRC inactive and re-establishment mobility for NCR	Samsung, China Telecom, AT&T
R2-2311173	Introducing support for Network Controlled Repeaters to 38.321	Samsung
R2-2311480	[AT123bis][751][NCR] Corrections (Apple)

RAN2#124 meeting
R2-2312146	Introduction of UE Capabilities for Rel-18 NCR WI	Intel Corporation
R2-2312147	Introduction of UE Capabilities for Rel-18 NCR WI	Intel Corporation
R2-2312415	Introduction of NCR in TS 38.304	CATT
R2-2312769	Introducing support for Network Controlled Repeaters to 38.331	ZTE Corporation (Rapporteur)
R2-2312887	Introduction of support for Network Controlled Repeaters	Samsung
R2-2313104	Introducing support for Network-Controlled Repeaters to 38.300	Ericsson
R2-2312012	Discussion on NCR’s behaviours upon TAT expiry	Fujitsu
R2-2313105	Correction on Periodic and Semi-Persistent FwdResourceSets	Ericsson
R2-2313195	Correction to p-Max and NS value usage for NCR-MT	Nokia, Nokia Shanghai Bell
R2-2313371	Correction on the size of SRI field in the NCR related MAC CE	Huawei, HiSilicon
R2-2313508	Correction of SRI use for NCR	Samsung, ZTE

RAN3#121bis
R3-235677	Further discussion on capturing RAN1 agreement in draft CR (ZTE, China Telecom, Ericsson, Xiaomi, LG Electronics, China Unicom, CATT, Samsung, CMCC, Nokia, Nokia Shanghai Bell, Qualcomm Incorporated, NEC)	discussion
R3-235676	TP for TS 38.300 draft CR on Rel-18 NCR (ZTE, China Telecom, Ericsson, Xiaomi, LG Electronics, China Unicom, CATT, Samsung, CMCC, Nokia, Nokia Shanghai Bell, Qualcomm Incorporated, NEC)	Other Rev in R3-235707

RAN3#122
R3-237220	(TPs to NCR BL CRs of TS 38.413 and TS 38.300) Correction on NCR authorization (Huawei)	Other
R3-237734	Response to R3-237220 (ZTE)	discussion
R3-237881	(BLCR) Support of Network-Controlled Repeater (Nokia, Nokia Shanghai Bell, Huawei, CATT, Ericsson, Samsung, NEC, China Telecom, ZTE)	CR0274r6, TS 38.401 v17.6.0, Rel-18, Cat. B
R3-237882	(BLCR) Support of Network-Controlled Repeater (Huawei, Nokia, Nokia Shanghai Bell, CATT, Ericsson, Samsung, China Telecom, ZTE, NEC)	CR1109r6, TS 38.473 v17.6.0, Rel-18, Cat. B
R3-237883	(BLCR) Network-Controlled Repeaters Authorization (Ericsson, CATT, Nokia, Nokia Shanghai Bell, ZTE)	CR0890r7, TS 38.413 v17.6.0, Rel-18, Cat. B
R3-237884	(BL CR to 38.300) BL CR for Network Controlled Repeater management (ZTE, China Telecom, Samsung,CATT, Ericsson, Nokia, Nokia Shanghai Bell)	draftCR

RAN4#108bis meeting
R4-2315093	Discussion on RF conformance testing for NCR	CATT
R4-2315094	Further discussion on RF requirements for NCR-Fwd	CATT
R4-2315095	Further discussion on RF requirements for NCR-MT	CATT
R4-2315096	DRAFT CR for TS 38.106, Introduction of Operating band and channel arrangement for NCR	CATT
R4-2315098	Discussion of NCR-MT feature list	CATT
R4-2315200	Draft CR for TS 38.106 to introduce conducted transmitter requirement for NCR-MT	CMCC
R4-2315345	Draft CR to TS38.114 network controlled repeater EMC core	ZTE Corporation
R4-2315551	Spurious Emission requirement for NCR-MT	Murata Manufacturing Co Ltd.
R4-2315599	Discussion on introduction of mix type for NCR-Fwd	NTT DOCOMO, INC.
R4-2315602	NCR RF requirements	Ericsson
R4-2315603	NCR conformance	Ericsson
R4-2315604	NCR demod PDCCH	Ericsson
R4-2315605	NCR demod PDSCH results	Ericsson
R4-2315606	Draft CR to 38.106: NCR conducted TX requirements	Ericsson
R4-2315703	Discussion on NCR-MT demodulation requirements	ZTE Corporation
R4-2315704	Simulation results for NCR-MT demodulation requirements	ZTE Corporation
R4-2315705	Simulation results collection for NCR-MT demodulation requirements	ZTE Corporation
R4-2315803	Discussion of Spurious Emissions requirements for NCR-Fwd	Nokia, Nokia Shanghai Bell
R4-2315804	Discussion of Emissions requirements for NCR-MT	Nokia, Nokia Shanghai Bell
R4-2315805	Draft CR to TS 38.114 with NCR introduction to EMC specification	Nokia, Nokia Shanghai Bell
R4-2315806	Draft CR to TS 38.106 with Clause 9: conducted receiver requirement for NCR-MT	Nokia, Nokia Shanghai Bell
R4-2315807	On NCR conformance testing	Nokia, Nokia Shanghai Bell
R4-2316004	Discussion on demodulation performance requirements for NR network-controlled repeaters	Huawei,HiSilicon
R4-2316005	Simulation results on demodulation performance requirements for NR network-controlled repeaters	Huawei,HiSilicon
R4-2316312	Discussion on RF diagrams for NCR	NEC
R4-2316313	Draft CR to TS 38.106: Clause 7 radiated requirement	NEC
R4-2316314	Discussion on scaling factors for radiated requirements for NCR-fwd type 1-O	NEC
R4-2316315	Discussion on OTA receiver spurious emissions requirements for NCR-fwd type 1-O and NCR-fwd type 2-O	NEC
R4-2316539	Discussion on RAN4 feature list for NCR-MT	ZTE Corporation
R4-2316540	Spec skeleton for the introduction of NCR	ZTE Corporation, CMCC
R4-2316541	Discussion on RF requirements for NCR-Fwd	ZTE Corporation
R4-2316542	Discussion on RF requirements for NCR-MT	ZTE Corporation
R4-2316543	Discussion on conformance testing requirement for NCR	ZTE Corporation
R4-2316544	Draft CR to TS38.106 the introduction of BFD/BFR/RLM for NCR-MT	ZTE Corporation
R4-2316545	Draft CR of introduction of NCR into TS 38.106:  Clause 1 ~4	ZTE Corporation
R4-2316630	Draft CR of introduction of NCR into TS 38.106:  Clause 11	ZTE Corporation
R4-2316631	NCR Demodulation Performance Requirements	Nokia, Nokia Shanghai Bell
R4-2316632	Simulation Results on NCR PDSCH and PDCCH Demodulation Requirements	Nokia, Nokia Shanghai Bell
R4-2316840	Draft CR to TS 38.106  radiated transmitter requirement for NCR-MT (Clause 10)	Huawei, HiSilicon
R4-2316900	WF on NCR RF requirements	ZTE
R4-2316901	WF on NCR EMC requirements	ZTE
R4-2316907	Spec skeleton for the introduction of NCR	ZTE Corporation, CMCC
R4-2316908	WF on NCR RF conformance	CATT
R4-2316923	WF on NR_netcon_repeater_Demod	ZTE
R4-2316934	Draft CR to TS38.114 network controlled repeater EMC core	ZTE Corporation
R4-2316981	WF on NCR EMC requirements	ZTE
R4-2316982	DRAFT CR for TS 38.106, Introduction of Operating band and channel arrangement for NCR	CATT
R4-2316983	Draft CR for TS 38.106 to introduce conducted transmitter requirement for NCR-MT	CMCC
R4-2316984	Draft CR to 38.106: NCR conducted TX requirements	Ericsson
R4-2316985	Draft CR to TS 38.106 with Clause 9: conducted receiver requirement for NCR-MT	Nokia, Nokia Shanghai Bell
R4-2316986	Draft CR to TS 38.106: Clause 7 radiated requirement	NEC
R4-2316996	WF on NCR RF requirements	ZTE
R4-2317215	Topic summary for [108-bis][223] NR_netcon_repeater	Moderator (ZTE)
R4-2317372	Draft CR to TS38.106 the introduction of BFD/BFR/RLM for NCR-MT	ZTE Corporation
R4-2317416	Draft CR to TS38.106 the introduction of BFD/BFR/RLM for NCR-MT	ZTE Corporation
R4-2317942	Topic summary for [108bis][310] NR_netcon_repeater_RF	Moderator(ZTE)
R4-2317943	Topic summary for [108bis][311] NR_netcon_repeater_RFConformance	Moderator(CATT)
R4-2317955	Topic summary for [108bis][324] NR_netcon_repeater_Demod	Moderator(ZTE)

RAN4#109 meeting
R4-2318183	Topic summary for [109][227] NR_netcon_repeater	Moderator (ZTE)
R4-2318203	Topic summary for [109][311] NR_netcon_repeater_RF	Moderator (ZTE)
R4-2318204	Topic summary for [109][312] NR_netcon_repeater_RFConformance	Moderator (CATT)
R4-2318218	Topic summary for [109][326] NR_netcon_repeater_Demod	Moderator (ZTE)
R4-2318307	Further discussion on RF conformance testing for NCR	CATT
R4-2318308	Discussion on Rel-17 repeater terminology	CATT
R4-2318309	Discussion on RF requirement for NCR-Fwd	CATT
R4-2318310	Discussion on RF requirement for NCR-MT	CATT
R4-2318311	CR for TS 38.106, Introduction of Operating band and channel arrangement for NCR	CATT
R4-2318915	Discussion on NCR conformance testing	CMCC
R4-2318916	Draft CR for TS 38.106 to introduce conducted transmitter requirement for NCR-MT	CMCC
R4-2319026	CR to TS 38.114 network controlled repeater EMC core	ZTE, Nokia, Nokia Shanghai Bell, Ericsson
R4-2319178	Discussions on NCR RF conformance test	Samsung
R4-2319398	Background and technical challenges with BS RF co-location requirements in relation to development of NCR RF co-location requirements	Ericsson
R4-2319536	Discussion on NCR-MT demodulation requirements	ZTE Corporation
R4-2319537	Simulation results for NCR-MT demodulation requirements	ZTE Corporation
R4-2319538	Simulation results collection for NCR-MT demodulation requirements	ZTE Corporation
R4-2319645	NCR RF requirements	Ericsson
R4-2319646	NCR demod results	Ericsson
R4-2319647	Draft CR to 38.106: NCR conducted TX requirements	Ericsson
R4-2320167	Draft CR to TS 38.106: Clause 7 radiated requirement	NEC
R4-2320236	Discussion on demodulation performance requirements for NR network-controlled repeaters	Huawei,HiSilicon
R4-2320237	Simulation results on demodulation performance requirements for NR network-controlled repeaters	Huawei,HiSilicon
R4-2320257	CR to TS 38.106 with Clause 9: conducted receiver requirement for NCR-MT	Nokia, Nokia Shanghai Bell, Dell Technologies
R4-2320258	Discussion of terminology related to repeaters	Nokia, Nokia Shanghai Bell
R4-2320259	NCR conformance testing	Nokia, Nokia Shanghai Bell
R4-2320260	Discussion of Spurious Emissions requirements for NCR-Fwd	Nokia, Nokia Shanghai Bell
R4-2320342	Discussion on RAN4 feature list for NCR-MT	ZTE Corporation
R4-2320343	Discussion on RF requirements for NCR-Fwd	ZTE Corporation
R4-2320344	Discussion on RF requirements for NCR-MT	ZTE Corporation
R4-2320345	Discussion on conformance testing requirement for NCR	ZTE Corporation
R4-2320346	Big CR to TS 38.133 on RRM core requirements for NR network-controlled repeaters	ZTE Corporation,Ericsson,Nokia
R4-2320347	Draft CR of introduction of NCR into TS 38.106:  Clause 1 ~4	ZTE Corporation
R4-2320348	Draft CR of introduction of NCR into TS 38.106:  Clause 11	ZTE Corporation
R4-2320577	NCR Demodulation Performance Requirements	Nokia, Nokia Shanghai Bell
R4-2320578	Simulation Results on NCR PDSCH and PDCCH Demodulation Requirements	Nokia, Nokia Shanghai Bell
R4-2320843	General approach to the NCR EMC test configurations	Huawei, HiSilicon
R4-2320845	Further discussion on NCR EMC open issues	Huawei, HiSilicon
R4-2320846	Draft CR to TS 38.114: NCR Emissions requirements, Rel-18	Huawei, HiSilicon
R4-2320850	Draft CR to TS 38.106: OTA TX requirements for NCR-MT	Huawei, HiSilicon
R4-2321040	CR for TS 38.106, Introduction of Operating band and channel arrangement for NCR	CATT
R4-2321041	Draft CR to 38.106: NCR conducted TX requirements	Ericsson
R4-2321042	Draft CR to TS 38.106: Clause 7 radiated requirement	NEC
R4-2321043	Draft CR of introduction of NCR into TS 38.106:  Clause 1 ~4	ZTE Corporation
R4-2321044	Draft CR for TS 38.106 to introduce conducted transmitter requirement for NCR-MT	CMCC
R4-2321045	CR to TS 38.106 with Clause 9: conducted receiver requirement for NCR-MT	Nokia, Nokia Shanghai Bell, Dell Technologies
R4-2321046	Draft CR of introduction of NCR into TS 38.106:  Clause 11	ZTE Corporation
R4-2321047	Draft CR to TS 38.106: OTA TX requirements for NCR-MT	Huawei, HiSilicon
R4-2321048	CR to TS 38.114 network controlled repeater EMC core	ZTE, Nokia, Nokia Shanghai Bell, Ericsson
R4-2321059	WF on [109][326] NR_netcon_repeater_Demod	ZTE
R4-2321083	WF on [109][312] NR_netcon_repeater_RFConformance	CATT
R4-2321643	Big CR to TS 38.106 on RRM core requirements for NR network-controlled repeaters	ZTE Corporation, Ericsson, Nokia

	10.01.2022		minor adaptations for RAN #95e
	04.10.2021		minor adaptations for RAN #94e
	08.08.2021		minor adaptations for RAN #93e
	17.05.2021		minor adaptations for RAN #92e
	28.01.2021		minor adaptations for RAN #91e
	09.11.2020		minor adaptations for RAN #90e
	31.08.2020		minor adaptations for RAN #89e
	20.04.2020		minor adaptations for RAN #88e
	18.02.2020		minor adaptations for RAN #87e
	14.11.2019		minor adaptations for RAN #86
	18.08.2019		minor adaptations for RAN #85
	12.05.2019		minor adaptations for RAN #84
	27.02.2019		minor adaptations for RAN #83
	21.11.2018		completion levels with colours added (for RAN #82)
v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects (for RAN #81)
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
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