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[bookmark: _Toc116995841]Introduction
The following agreements were made in RAN4 meeting #105 [1]. 
	Issue 1-1:  Beamforming capability for FR1 NCR
· Agreement: Beamforming capability can be supported for FR1 NCR from RAN4 perspective

Issue 1-2:  System parameter for NCR-MT
· Agreement: Proposal 1 agreed 

Issue 1-3:  NCR-MT feature list
· Agreement: Postpone the discussion on NCR-MT feature list into future RAN4 meetings.

Issue 2-2-1: NCR-MT UL assumption
· Agreement: NCR-MT uplink transmission is supported.

Issue 2-2-2: RF requirements for NCR-MT transmitter requirements
· Agreement: For NCR-MT transmitter:  Baseline assumption: Legacy uplink transmitter requirements from Rel-17 RF repeater still be applicable 
· Further discuss the power control requirements for NCR-MT 
· Update on other requirements not precluded 
· For NCR Tx direction requirements, reuse the concept of OTA coverage range which also include OTA peak directions sets.

Issue 2-3: BC for NCR
· Agreement: Taking IAB-MT approach as starting point, and further discuss how to address different BC capabilities.

Issue 2-4: Rx requirements for NCR-MT  
· Agreement: Proposal 1: For NCR-MT Rx direction requirements, it’s suggested to specify following OTA Rx direction declarations. These declarations apply for both input signal and interference signal.
· A declared receiver target redirection range. This range is not needed if NCR don’t support redirection.
· [five] declared sensitivity RoAoA comprising the conformance testing directions. If don’t support redirection, only one RoAoA is suggested
· Receiver target reference direction
· Min EIS may only need for MT part
· Proposal 3: for the RF requirement of NCR-MT receiver, to define the refense requirement for NCR-MT receiver.  



 
In this TDoc, we discuss issues agreed for further discussions during last RAN4#105 meeting. 

[bookmark: _Toc116995842]Discussion
In this section, we discuss the issues related to NCR-MT system parameters, RF requirements for NCR-MT transmitter and receiver. 
NCR-MT system parameters
The NCR-MT component decodes the DL control channels and signals sent by the parent gNB and then send UL control information to the gNB. Thus, NCR-MT may need some of the system parameters defined for the UE specifications [2] and [3], which are not defined in the Release 17 RF core repeater specification [4].   
Consider the following system parameters in [2] and [3]: 
· UE channel bandwidth 
· Maximum transmission bandwidth configuration
· Minimum guard band and transmission bandwidth configuration
· UE channel bandwidth per operating band
· Channel arrangement
· Channel spacing
· Channel raster
· Synchronization raster 
The channel raster and synchronization raster parameters have been specified in [4] based on BS specification [5] (similar to UE specification as well). The channel spacing parameter may not need to be known by the NCR-MT as carriers may not need to be aggregated for NCR-MT transmission and reception. But as the NCR-MT exists in the repeater for Release 18, it may be necessary to specify the remaining system parameters listed above. 
[bookmark: _Ref126930084][bookmark: _Toc127536037]The system parameters related to UE channel bandwidth (i.e., maximum transmission bandwidth configuration, Minimum guard band and transmission bandwidth configuration, UE channel bandwidth per operating band) may need to be specified for NCR-MT transmission and reception.
In the repeater specification [4], the repeater system parameters are referred to that of in the BS specification [5]. For the system parameters required for NCR-MT operation, it may be good to discuss whether to use the BS or UE specifications. 
[bookmark: _Toc127536038]Discuss whether to refer the BS specification or UE specification for repeater’s (NCR-MT) other system parameters. 
RF requirements for NCR-MT transmitter
In Release 17, there is only the Fwd-link transmitting in the uplink direction. For Release 18, there are both Fwd-link and the C-link. In certain situations, there can be only the C-link transmission from the NCR, i.e., nothing is transmitted over the Fwd-link to the gNB. 
NCR-MT output power can be declared by the manufacture, similar to BS and IAB. When both C-link and Fwd-link are transmitting, the output power requirements are similar to that of Release 17 repeater output power control requirements. When only NCR-MT is transmitting, the output power control requirements defined for IAB-MT can be reused. 
[bookmark: _Toc127536039]When both NCR-MT and NCR-Fwd links are active, Release 17 power control requirements can be used. When only NCR-MT is transmitting, output power control requirements of IAB-MT can be used.  

The requirements listed in Table 1 can be considered as the conducted NCR transmitter requirements.

	Conducted Tx RF requirement
	Applicable types

	Repeater output power
	Need to be specified for type 1-H. Similar requirements as IAB could be applied type 1-H. 

	Output power dynamics:
1. Total power dynamic range
2. Power control
	For both type 1-C and 1-H power control requirements may need to be specified, and that could be done similar to IAB

	Power control:
1. Relative power tolerance
2. Aggregate power tolerance
	Need to specify for Type 1-H. Similar requirements as IAB-MT type 1-H could be applied (only defined for LA). 

	Transmit ON/OFF power
1. Transmitter OFF power
2. Transmitter transient period
	Need to specify for Type 1-H. Similar requirements as IAB-MT type 1-H could be applied (only defined for LA). 

	Transmitted signal quality:
1. Frequency error 
2. Modulation quality
3. Time alignment error
	Frequency error is defined for repeater type 1-C. Similar requirements could be applied for repeater type1-H as well. 

Modulation quality and time alignment error have not been defined for repeater type 1-C (as there was no NCR-MT part). Modulation quality and time alignment error need to be defined for repeater type 1-H similar to IAB-MT. 

	Unwanted emissions:
1. Adjacent Channel Leakage Power Ratio (ACLR)
2. Operating band unwanted emissions (OBUE)
3. Transmitter spurious emissions
4. Occupied bandwidth
	ACLR, OBUE, and transmitter spurious emission requirements are defined for repeater 1-C. For repeater type 1-H, these requirements can be specified similar to IAB-MT. 

Occupied bandwidth has not been specified for repeater type 1-C. This requirement may be needed for both type repeater type 1-C and 1-H and may be defined similar to that of IAB-MT requirement.

	Transmitter intermodulation
	Already specified in Rel.17 for Type 1-C. It would be good to investigate whether similar requirements could be applied to repeater type 1-H as well or whether new requirements need to be specified for both type 1-C and type 1-H similar to that of IAB-MT.  

	Out-of-band gain
	Similar requirements as defined for type 1-C may be used for type 1-H.


[bookmark: _Ref118375636]Table 1: Conducted NCR transmitter requirements 


The requirements listed in Table 2 can be considered as the radiated NCR transmitter requirements.
	Radiated Tx RF requirement
	Applicable types

	Radiated transmitter power
	Need to specify for Type 1-H and 1-O. Requirements similar to IAB type 1-H and type 1-O may be applied for these two repeater types.

	OTA repeater output power
	Need to specify for both Type 1-O and Type 1-H. Requirements similar to IAB type 1-H and type 1-O may be applied for these two repeater types.

	OTA output power dynamics
1. OTA total power dynamic range
2. Power control 
	Both these requirements need to be specified for repeater type 1-O and 2-O, and can be similar to that of IAB-MT. 

	OTA transmitter ON/OFF power
1. OTA transmitter OFF power
2. OTA transient period
	Need to define for type 1-O, similar requirements as IAB can be used

	OTA transmitted signal quality:
1. OTA frequency error 
2. OTA modulation quality
3. OTA time alignment error
	Frequency error is defined for repeater type 2-O. Similar requirements could be applied for repeater type1-O as well. 

Modulation quality and time alignment error have not been defined for repeater type 2-O (as there was no NCR-MT part). Modulation quality and time alignment error need to be defined for repeater type 1-O similar to IAB-MT.

	OTA unwanted emissions:
1. OTA Adjacent Channel Leakage Power Ratio (ACLR)
2. OTA operating band unwanted emissions (OBUE)
3. OTA transmitter spurious emissions
4. OTA occupied bandwidth
	ACLR, OBUE, and transmitter spurious emission requirements are defined for repeater 2-O. For repeater type 1-O, these requirements can be specified similar to IAB-MT. 

Occupied bandwidth has not been specified for repeater type 2-O. This requirement may be needed for both type repeater type 2-O and 1-O, and may be defined similar to that of IAB-MT requirement.

	OTA transmitter intermodulation
	Already specified in Rel.17 for Type 2-O. It would be good to investigate whether similar requirements could be applied to repeater type 1-O as well or whether new requirements need to be specified for both type 1-O and type 2-O similar to that of IAB-MT.  

	Out-of-band gain
	Similar requirements as defined for type 2-O may be used for type 1-O.


[bookmark: _Ref118376061]Table 2: Radiated NCR transmitter requirements and applicable types

[bookmark: _Toc127536040]The required conducted transmitter RF requirements summarized in Table 1 and required radiated transmitter requirements are summarized in Table 2. 

RF requirements for NCR-MT receiver

The requirements listed in Table 3 can be considered as the conducted NCR receiver requirements.
	Conducted Rx RF requirement
	Applicable types

	Reference sensitivity level
	Need to specify for both Type 1-C and Type 1-H. Similar requirements as specified for IAB-MT type 1-H can be used for repeater type 1-H.

	Dynamic range
	This requirement is not defined for IAB, so may not be need for NCR as well. 

	In-band selectivity and blocking:
1. Adjacent channel sensitivity (ACS)
2. In-band blocking
	Need to specify for both Type 1-C and Type 1-H. Similar requirements as specified for IAB-MT type 1-H can be used for repeater type 1-H.

	Out-of-band-blocking
	Need to specify for both Type 1-C and Type 1-H. Similar requirements as specified for IAB-MT type 1-H can be used for repeater type 1-H.

	Receiver spurious emissions
	Need to specify for both Type 1-C and Type 1-H. Similar requirements as specified for IAB-MT type 1-H can be used for repeater type 1-H.

	Receiver intermodulation
	Need to specify for both Type 1-C and Type 1-H. Similar requirements as specified for IAB-MT type 1-H can be used for repeater type 1-H.

	In-channel selectivity (ICS)
	This requirement is not defined for IAB, so may not be need for NCR as well.


[bookmark: _Ref118375974]Table 3: Conducted NCR receiver requirements and applicable types

The requirements listed in Table 4 can be considered as the radiated NCR receiver requirements.
	Radiated Rx RF requirement
	Applicable types

	OTA sensitivity
	Need to specify for Type 1-O and Type 1-H. Similar requirements as specified for IAB-MT type 1-C and type 1-H can be used for repeater 1-C and type 1-H, respectively. For type 2-O this requirement has not been defined for IAB-MT, and similarly this requirement may not need to be defined for repeater type 2-O.

	OTA reference sensitivity level
	Need to specify for both Type 1-O and Type 2-O. Similar requirements as specified for IAB-MT type 1-O and 2-O may be used for the respective repeater types, 

	Dynamic range
	This requirement is not defined for IAB, so may not be need for NCR as well.

	OTA in-band selectivity and blocking
1. OTA adjacent channel sensitivity (ACS)
2. OTA in-band blocking
	Need to specify for both Type 1-O and Type 2-O. Similar requirements as specified for IAB-MT Type 1-O and Type 2-O can be used for the respective repeater types.

	Out-of-band-blocking
	Need to specify for both Type 1-O and Type 2-O. Similar requirements as specified for IAB-MT Type 1-O and Type 2-O can be used for the respective repeater types.

	OTA receiver spurious emissions
	Need to specify for both Type 1-O and Type 2-O. Similar requirements as specified for IAB-MT Type 1-O and Type 2-O can be used for the respective repeater types.

	OTA receiver intermodulation
	Need to specify for both Type 1-O and Type 2-O. Similar requirements as specified for IAB-MT Type 1-O can be used for the repeater type 1-O. 

	OTA in-channel selectivity
	This requirement is not defined for IAB, so may not be need for NCR as well.


[bookmark: _Ref118376072]Table 4: Radiated NCR receiver requirements and applicable types

[bookmark: _Toc127536041]The required conducted transmitter RF requirements summarized in Table 3 and required radiated transmitter requirements are summarized in Table 4. 

[bookmark: _Toc127536042]RAN4 consider the requirements listed in Table 1, Table 2, Table 3, and Table 4 as the starting point for radiated and conducted Tx/Rx RF requirements. 

Reference to NCR-MT in Rel-18 specifications
One of the issues that should be discussed for NCR repeaters Rel-18 is how to address requirements in Rel-18 specification that are define only for NCR-MT? Also, it should be agreed what naming convention should be used in specification for this type. Currently we have in Rel-17 repeater specification only repeaters type 1-C and repeater type 2-O.    It was discussed to introduce repeater type 1-H and 1-O. But still some distinction of NCR-Fwd and NCR-MT is needed.
[bookmark: _Toc127536043]RAN4 should discuss convention naming and references to NCR-Fwd and NCR-MT. 


[bookmark: _Toc116995848]Conclusion
In this contribution, we discuss issues agreed for further discussions during last in meeting RAN4#105 meeting. We have made following observations and proposals:

Proposal 1: The system parameters related to UE channel bandwidth (i.e., maximum transmission bandwidth configuration, Minimum guard band and transmission bandwidth configuration, UE channel bandwidth per operating band) may need to be specified for NCR-MT transmission and reception.
Proposal 2: Discuss whether to refer the BS specification or UE specification for repeater’s (NCR-MT) other system parameters.
Proposal 3: When both NCR-MT and NCR-Fwd links are active, Release 17 power control requirements can be used. When only NCR-MT is transmitting, output power control requirements of IAB-MT can be used.
Observation 1: The required conducted transmitter RF requirements summarized in Table 1 and required radiated transmitter requirements are summarized in Table 2.
Observation 2: The required conducted transmitter RF requirements summarized in Table 3 and required radiated transmitter requirements are summarized in Table 4.
Proposal 4: RAN4 consider the requirements listed in Table 1, Table 2, Table 3, and Table 4 as the starting point for radiated and conducted Tx/Rx RF requirements.
Proposal 5: RAN4 should discuss convention naming and references to NCR-Fwd and NCR-MT.
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