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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:

No TUs are needed for the baseband (RD) part so these are removed from the TU spreadsheet
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
2.2	RAN4
2.2.1	Agreements
RAN4#103-e

The discussion on the repeaters conformance took place in two e-mail threads, the summaries can be found in R4-2210508 and R4-2110509.

Several agreements were reached and are captured in several WFs.


WF on Repeater Conformance General Issues in R4-2210630
Test signals
It has been agreed that:
Issue 1-1-1: Agreement
The repeater specification should explicitly specify test models.
Issue 1-1-2: Agreement
Specify different test models (corresponding to direction) for DL and UL. 
Issue 1-1-3: Agreement
NR repeater stimulus signals should use respective NR fixed reference channels and NR test models i.e. not E-UTRA or other RAT test models.
For the DL it is agreed:
Issue 1-2-1: Agreement
For the DL the BS test models i.e. FR1-TMx.x for FR1 and FR2-TMx.x for FR2 will be used  
Issue 1-2-2: Agreement
For the DL the models corresponding to the maximum declared modulation order will be used. 
For the UL it is agreed:
Issue 1-3-1:
	An appropriated UL test model will be used it is FFS which from the following options:
· Option 1: UE test models
· Option 2: IAB_MT test models (ZTE, Nokia, Huawei)
GTW discussion:
ZTE:  For option 1, new test model required. We think better to specify signal as stimulus signal with refered to the test model. 
Nokia: We support option 2.
CATT: We are fine option 2. Shall we specify as test model or stimulus signal?
Huawei: We are ok with option 2. 
GTW Agreement: For stimulus signal generation, Option 2 agreed. 

Issue 1-3-2: Agreement
For the UL the models corresponding to the maximum declared modulation order will be used.
Stimulus signal definition:
The stimulus signal for the repeater input has a spectral purity requirement, it is agreed that a similar requirement will need to be defined. The E-UTRA spectral purity requirement can be used as a starting point but it is FFS for the exact requirement. Companies are encouraged to further submit views on the needed spectral purity for NR. (issue 1-4-1)
Test configurations
It has been agreed that:
Issue 2-1-1: Agreement
Test configurations will be specified for the repeater testing.
Issue 2-1-1: Agreement
The same test configurators can be used for UL and DL if both UL and DL have the same passband characteristics .
Issue 2-1-3:
It was proposes a passband width limitation be imposed so passband widths are restricted to values that can be filled with a number of carriers of standard bandwidth. This is linked to the proposal in issue 2-2-1 on how the test configurations are constructed. There is currently no consensus on if this restriction is needed. Proposal to resolve issue 2-2-1 and finalise the test configuration construction and re-address if a formal restriction is required.
	After the test configurations have been defined:
		Option 1: Have formal restriction on passband bandwidth (can be filled by standard carriers)
		Option 2: No formal restriction required.
GTW discussion:
ZTE: We think no formal restriction. 
Huawei: We think no formal restriction. 
Ericsson: We agreed to have normal CHBW for the test, 
GTW Agreement:  Option 2: No formal restriction required agreed
Issue 2-1-4: Agreement
It has also been agreed:
The following two clauses from E-UTRA repeater test specification are kept for NR FR1 and FR2 repeater (Issue 2-1-4).
- Power supply options
- Combining of repeaters
Further clarification required as to the need for combining of OTA FR2 repeaters.
Issue 2-2-1:
Regarding the test configuration construction, there are 2 proposals based on modifying the existing BS test configurations and to build a new set of configurations based on Ericsson paper (R4-22-7970)
· Option 1: FR1 BS NRTC1, NRTC3 - NRTC6 are reused by NR FR1 repeater. And FR2 BS NRTC1, NRTC3 – NRTC5 are reused by NR FR2 repeater
· Option 2: New test configurations are constructed as per rules in Ericsson paper (R4-2207970)
The BS test configurations may need some modifications to be suitable for the repeater bandwidth definitions but propose using option 1 as a baseline starting point
	Tentative proposal: use option 1 as baseline for further modification.
GTW discussion:
Ericsson: We are ok with option 1. 
ZTE: We are fine with option 1.
GTW agreement: use option 1 as baseline for further modification.
Issue 3-2-1:
Further regarding the RF channels tested  it has been proposed:
Similar as the legacy NR BS conformance testing, we propose the following RF channels for NR repeater conformance testing where similar principle as NR BS is used for NR repeater (i.e. BMT etc)
Tentative proposal: The RF channel tested can be further discussed when the outcome of the test model configuration is beter known
GTW Discussion:
Ericsson: We need to cover upper and low and FFS for the middle. 
ZTE: In general we are fine with the proposal with NR BS as baseline.
Huawei: We are focused on the definition. 
GTW Agreement: For the definition on RF channels, using the same principle of NR BS as baseline.

Issue 2-2-3:
The input power for the test configurations it has been proposed that:
· Option 1: For the in-passband minimum emissions, when an input signal is applied the transmit power level should be adjusted such that the repeater output is at maximum power.
Core discussion have some overlap with this issue as currently the output power accuracy is defined with a declared input power level (for maximum output power). As such this proposal is in contradiction to the core requirement.
		Tentative proposal: Clarify the core requiring to confirm if input level should be found (i.e. option 1) or declared.
GTW discussion:
Huawei: This proposal not aligned with core requirements. The input power shall be declaration basis. 
Ericsson: We don’t think this conflict with core requirements. 
GTW agreement: Further discuss the test configurations over thread [306]
Issue 2-3-1:
The test environment (2-3-1) for the repeater testing it is proposed that:
· 	Option 1: It is proposed to use normal environmental conditions for all requirements tested except for NR repeater output power where also extreme conditions should be tested.
This can be tentatively agreed pending check on the feasibility of FR2 OTA extreme testing.
GTW discussion: 
ZTE: For FR2 peak EIRP we need more discussion for extreme testing.
GTW Agreement:
· For FR1: Use normal environmental conditions for all requirements tested except for NR repeater output power where also extreme conditions should be tested.
· For FR2, it’s pending on further check on the feasibility of FR2 OTA extreme condition testing. 
Declarations
The following is agreed:
Issue 3-1-1 Agreement
A declaration should be included whether the repeater radiates in DL, UL or both. Testing should be performed only for the direction(s) in which the repeater radiates.
Issue 3-1-2
If the repeater radiates in both directions *UL and DL) there is a proposal that the passband bandwidth should be the same in both directions, this issues remains open with the following options:
Option 1: The passband bandwidth must the same in both directions 
Option 2: No need for the passband bandwidth to be the same in both directions.
GTW discussion:
ZTE/Nokia: We are ok with option 2.
GTW Agreement: Option 2 agreed 
Issue 3-3-1
Regarding the long group delay case, the following options exist:
o	Option 1: Do not include a declaration of delay for test purposes (long group delay case)
o	Option 2: For long delay repeaters, group delay information shall be declared for deployment considerations; this information shall be declared for conformance testing of TDD switching.
This potentially has some relationship to issue 3-4-1 the TDD switching measurement reference as to if the long group delay needs to be know. That’s issue can be further clarified with this one.
GTW discussion:
Huawei: We prefer option 2.
ZTE: We prefer option 2.  This also useful information for practical NW deployment. 
Nokia: We prefer option 2 to ensure RF core requirements in a practical way. 
 Ericsson: We have concern on option 2. 
CATT: Still unclear when to declare the long group delay. 
Huawei: We think if Repeater can pass the conformance test cases without any further delay then no declaration required. We believe it’s reasonable we have aligned declaration for both NW deployment and conformance testing.
Nokia: We are ok with the revision as proposed by Ericsson. If you have wrong value, you can not pass both DL and UL together. 
Ericsson: We already agreed some statement for long delay repeater. 
GTW Agreement: 
Option 2: For long delay repeaters, group delay information shall be declared for conformance testing of TDD switching as baseline. 
· FFS whether such information needed or not for EVM measurement
Issue 3-4-1
The TDD switching measurement has 2 options listed (in option 1), the 1st round discussion it was also pointed out that the core requirement is referenced to the input signal which raised a 3rd option:
· Option 1a: by monitoring the output power
· Option 1b:  by utilizing the information about the declared group delay.
· Option 3:	 Using/monitoring the input power
The result of this will also impact the issue 3-3-1 on the long delay repeater measurement.
GTW discussion: 
Huawei: We think option 3 aligned with core requirements.
Keysight: We prefer to option 3 with refinement since it’s more reliable with the control from TE with reference timing.
GTW Agreement: 
· Option 3 as starting point for further discussion. 
· Option 1b can be considered in addition for the long group delay repeater. 

WF on NR FR1/FR2 repeater MU and TT in R4-2211150

Agreements and open issues:

FR1 MU and TT
It is tentatively agreed to take the value sin R4-2210014 as a baseline and discuss further, the following potential issue which may require adjusting the MU values have been raised:
· Input signal uncertainty and it effect on the output power.
· Unlicensed bands can be removed MU only needed to 5GHz
· ALCR BW’s need clarification on which BW is intended.
· Confirm UL and DL values are the same
The following table is used as the starting point for further discussion in next meeting,
	Subclause
	Maximum Test System Uncertainty and Range over which Test System Uncertainty applies

	6.2 Output power
	±0.7 dB, f ≤ 3 GHz
±1.0 dB, 3 GHz < f ≤ 6 GHz (Note)


	6.3 Frequency stability
	±12 Hz
Measurement results of  500 Hz 

	6.4 Out of band gain
	±0,5 dB, f ≤ 3.0 GHz
±0,8 dB, 3.0 GHz < f ≤ 6 GHz
Calibration of test set-up shall be made without DUT in order to achieve the accuracy 

	6.5.2 ACLR
	ACLR/ CACLR
BW ≤ 20MHz: ±0.8 dB
BW > 20MHz: ±1.2 dB

Absolute power ±2.0 dB, f ≤ 3 GHz
Absolute power ±2.5 dB, 3 GHz < f ≤ 6 GHz (Note)


CACLR
BW ≤ 20MHz: ±0.8 dB
BW > 20MHz: ±1.2 dB

CACLR absolute power ±2.0 dB , f ≤ 3 GHz
CACLR absolute power ±2.5 dB, 3 GHz < f ≤ 6 GHz 
 (Note)

	6.5.3 Operating band unwanted emission
(except 9.1.5.4)
	±1.5 dB, f ≤ 3 GHz
±1.8 dB, 3 GHz < f ≤ 6 GHz (Note)
and 
The interference from the signal generator ACLR shall be minimum 10 dB below that of a Base Station according toTS36.141-1 [11]

	6.5.4.2.1 General Spurious emissions
	9 kHz < f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 19 GHz: ±4.0 dB
19 GHz < f ≤ 26 GHz: ±4.5 dB 


	6.5.4.2.2	Additional spurious emissions requirements
	±2.0 dB for > -60 dBm, f ≤ 3 GHz
±2.5 dB, 3 GHz < f ≤ 4.2 GHz
±3.0 dB, 4.2 GHz < f ≤ 6 GHz
±3.0 dB for ≤ -60 dBm, f ≤ 3 GHz
±3.5 dB, 3 GHz < f ≤ 4.2 GHz
±4.0 dB, 4.2 GHz < f ≤ 6 GHz


	6.5.4.2.3	Co-location with base stations and repeater type 1-C Nodes
	±3.0 dB

	6.6 Error vector magnitude
	1% signal analyser, 
2% stimulus signal 
Requirement limit shifted by RSS requirement and stimulus signal EVM. Analyser error added to requirement limit.

	6.7 Input intermodulation
	±1.3 dB, f ≤ 3 GHz
±1.4 dB, 3 GHz < f ≤ 6 GHz 


	6.8 Output intermodulation
	The value below applies only to the interfering signal and is unrelated to the measurement uncertainty of the tests in 6.6.3 (ACLR), 6.6.4 (OBUE) and 6.6.5 (spurious emissions)  which have to be carried out in the presence of the interferer.

±1.0 dB

	6.9 Adjacent channel rejection ratio
	0,7 dB 

	6.10 Transmit ON/OF power
	Transmit OFF power 
±2.0 dB , f ≤ 3 GHz
±2.5 dB, 3 GHz < f ≤ 6 GHz (Note)




FR2 MU and TT
It is tentatively agreed to take the value sin R4-2210015 as a baseline starting point and discuss further, the following potential issue which may require adjusting the MU values have been raised:
· Input signal uncertainty and it effect on the output power.
· Potentially test at +10dB ALC condition to avoid variation
· Effect of the OTA input signal feed on TRP accuracy measurements
· 	OTA out of band gain, OTA input intermodulation, OTA ACRR require more analysis

The following table is used as the starting point for further discussion in next meeting,
	Subclause
	Maximum Test System Uncertainty and Range over which Test System Uncertainty applies
	

	7.2 OTA Output power
	±1.7 dB (24.25 – 29.5 GHz)
±2.0 dB (37 – 43.5 GHz)
±2.2 dB (43.5 GHz < f ≤ 48.2 GHz)
	The BS value is used for FR1, same approach can be used for FR2

	7.3 OTA Frequency stability
	±12 Hz
Measurement results of  TBD Hz 
	

	6.4 OTA Out of band gain
	FFS
	This is not a BS requirement so no available value. Also it includes the input and output uncertainties

	7.5.2 OTA ACLR
	Relative ACLR:
±2.3 dB (24.25 – 29.5 GHz)
±2.6 dB (37 – 43.5 GHz)
±2.8 dB (43.5 GHz < f ≤ 48.2 GHz)

Absolute ACLR: 
±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
±2.9 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	7.5.3 OTA Operating band unwanted emission

	±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
±2.9 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	7.5.4 OTA Spurious emissions
	±2.3 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 40 GHz
±5.0 dB, 40 GHz < f ≤ 60 GHz 
	

	7.6 OTA Error vector magnitude
	1% signal analyser, 
2% stimulus signal 
Requirement limit shifted by RSS requirement and stimulus signal EVM. Analyser error added to requirement limit.
	Same as FR1

	7.7 OTA Input intermodulation
	FFS

	NO equivalent BS requirement but can be calculated using same approach as FR1

	7.8 OTA Adjacent channel rejection ratio
	FFS
	No equivalent in BS spec. Relative measurement of 2 powers.

	7.9 OTA Transmit ON/OF power
	Transmit OFF power 
±2.9 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz)
±3.6 dB (43.5 GHz < f ≤ 48.2 GHz)
	




WF on NR FR1/FR2 repeater declarations in R4-2211151

NR FR1 repeater declarations

Agreement: Declarations can be made independently for UL and DL while the same declaration table can be used for both UL and DL.
Agreement: Consider table 1 below as baseline for further discussion for NR FR1 repeater declarations. Further modifications, additions and deletions on the baseline are possible.
Table 1: Baseline for NR FR1 repeater declarations
	Declaration identifier
	Declaration
	Description

	D.1
	Repeater class
	Repeater class of the repeater, declared as Wide Area repeater, Medium Range repeater, or Local Area repeater.

	D.2
	Operating bands and passband frequency ranges
	List of NR operating band(s) supported by single-band connector(s) and/or multi-band connector(s) of the repeater and passband frequency range(s) within the operating band(s) that the repeater can operate in. 
Declarations shall be made per antenna connector.

	D.3
	Spurious emission category
	Declare the repeater spurious emission category as either category A or B with respect to the limits for spurious emissions, as defined in Recommendation ITU-R SM.329 [5]. 

	D.4
	Additional operating band unwanted emissions
	The manufacturer shall declare whether the repeater under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in clause 6.6.4.5.6 apply. (Note 3, Note 5).

	D.5
	Co-existence with other systems
	The manufacturer shall declare whether the repeater under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA, PHS and/or NR operating in another band are deployed. 

	D.6
	Co-location with other base stations, repeaters and IABs
	The manufacturer shall declare whether the repeater under test is intended to operate co-located with Base Stations, repeaters and IABs of one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or NR operating in another band. 

	D.7
	Single band connector or multi-band connector
	Declaration of the single band or multi-band capability of single band connector(s) or multi-band connector(s), declared for every connector.

	D.8
	Other band combination multi-band restrictions
	Declare any other limitations under simultaneous operation in the declared band combinations (D.12) for each multi-band connector which have any impact on the test configuration generation.
Declared for every multi-band connector.

	D.9
	[Rated output power per passband (Prated,p,AC)]
	[Conducted rated output power per passband, per single band connector or multi-band connector.
Declared per supported passband, per antenna connector. (Note 1, 2)]

	D.10
	Rated total output power (Prated,t,AC)
	Conducted total rated output power.
Declared per supported operating band, per antenna connector.
For multi-band connectors declared for each supported operating band in each supported band combination. (Note 1, 2)

	D.11
	Rated multi-band total output power, Prated,MB,TABC
	Conducted multi-band rated total output power.
Declared per supported operating band combinations, per multi-band connector. (Note 1)

	D.12
	Operating band combination support
	List of operating bands combinations supported by single-band connector(s) and/or multi-band connector(s) of the repeater. Declared per antenna connector.

	D.13
	Equivalent connectors
	List of antenna connectors which have been declared equivalent.
Equivalent connectors imply that the antenna connector are expected to behave in the same way when presented with identical signals under the same operating conditions. All declarations made for the antenna connector are identical and the transmitter unit and/or receiver unit driving the antenna connector are of identical design.

	D.14
	Connecting network loss range for repeater testing with ancillary RF amplifiers
	Declaration of the range of connecting network losses (in dB) for repeater type 1-C testing with ancillary Tx RF amplifier only, or with Rx RF amplifier only, or with combined Tx/Rx RF amplifiers. (Note 4)

	D.15
	Long delay repeater
	The group delay between the input and output for this repeater does not fit within the TDD transient time. The repeater is intended for situations in which it will not cause interference to other nodes. This is achieved by RF isolation or by reservation of longer guard periods, which degrades frame utilization.

	D.16
	Input signal power level for maximum output power
	[Declaration of input signal power level required to reach maximum output power. Declared per passband.]

	[NOTE 1:	If a repeater is capable of 1024QAM DL operation then up to three rated output power declarations may be made. One declaration is applicable when configured for 1024QAM transmissions, a different declaration is applicable when configured 256QAM transmissions and the other declaration is applicable when configured neither for 256QAM nor 1024QAM transmissions.
NOTE 2:	Parameters for contiguous or non-contiguous spectrum operation in the operating band are assumed to be the same unless they are separately declared. When separately declared, they shall still use the same declaration identifier.
NOTE 3:	If BS is declared to support Band n20 (D.2), the manufacturer shall declare if the repeater may operate in geographical areas allocated to broadcasting (DTT). Additionally, related declarations of the emission levels and maximum output power shall be declared.
NOTE 4:	This manufacturer declaration is optional. 
NOTE 5:	If BS is declared to support Band n24 (D.2), the manufacturer shall declare if the repeater may operate in geographical areas where FCC regulations apply. Additionally, related declarations of the emission levels and maximum output power shall be declared.]



Agreement: Companies are encouraged to further discuss and contribute regarding at least
· Power declarations
· Declarations for contiguous and non-contiguous spectrum operation 
· Table notes
· Group delay declaration
· Need and usage of D.8

NR FR2 repeater declarations
Agreement: Declarations can be made independently for UL and DL while the same declaration table can be used for both UL and DL.
Agreement: Consider table 2 below as baseline for further discussion for NR FR2 repeater declarations. Further modifications, additions and deletions on the baseline are possible.
Table 2: Baseline for NR FR2 repeater declarations

	Declaration identifier
	Declaration
	Description

	D.1
	Coordinate system reference point
	Location of coordinated system reference point in reference to an identifiable physical feature of the repeater enclosure.

	D.2
	Coordinate system orientation
	Orientation of the coordinate system in reference to an identifiable physical feature of the repeater enclosure.

	D.3
	Beam identifier
	A unique title to identify a beam, e.g. a, b, c or 1, 2, 3. The vendor may declare any number of beams with unique identifiers. The minimum set to declare for conformance, corresponds to the beams at the reference beam direction with the highest intended EIRP, and covering the properties listed below:
1)	A beam with the narrowest intended BeWθ and narrowest intended BeWϕ possible when narrowest intended BeWθ is used.
2)	A beam with the narrowest intended BeWϕ and narrowest intended BeWθ possible when narrowest intended BeWϕ is used.
3)	A beam with the widest intended BeWθ and widest intended BeWϕ possible when widest intended BeWθ is used.
4)	A beam with the widest intended BeWϕ and widest intended BeWθ possible when widest intended BeWϕ is used.
5)	A beam which provides the highest intended EIRP of all possible beams.
When selecting the above five beam widths for declaration, all beams that the repeater is intended to produce shall be considered, including beams that during operation may be identified by any kind of cell or UE specific reference signals, with the exception of any type of beam that is created from a group of transmitters that are not all phase synchronised.
(Note 1)

	D.4
	Operating bands and passband frequency ranges
	List of NR operating band(s) supported by the repeater and passband frequency range(s) within the operating band(s) that the repeater can operate in. 
Supported bands declared for every beam (D.3). (Note 2)

	D.5
	Repeater class
	Declared as Wide Area repeater, Medium Range repeater, or Local Area repeater.

	D.6
	OTA peak directions set reference beam direction pair
	The beam direction pair, describing the reference beam peak direction and the reference beam centre direction. Declared for every beam (D.3).

	D.7
	OTA peak directions set
	The OTA peak directions set for each beam. Declared for every beam (D.3).

	D.8
	OTA peak directions set maximum steering direction(s)
	The beam direction pair(s) corresponding to the following points:
1)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive Φ direction, while the θ value being the closest possible to the reference beam centre direction.
2)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative Φ direction, while the θ value being the closest possible to the reference beam centre direction.
3)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive θ direction, while the Φ value being the closest possible to the reference beam centre direction.
4)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative θ direction, while the Φ value being the closest possible to the reference beam centre direction.
The maximum steering direction(s) may coincide with the reference beam centre direction.
Declared for every beam (D.3).

	D.9
	Rated beam EIRP
	The rated EIRP level per carrier (Prated,c,EIRP) at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.8), as well as the reference beam direction pair (D.8). Declared for every beam (D.3).
(Note 5, 6, 8)

	D.10
	Beamwidth
	The beamwidth for the reference beam direction pair and the four maximum steering directions. Declared for every beam (D.3).

	D.11
	Equivalent beams
	List of beams which are declared to be equivalent.
Equivalent beams imply that the beams are expected to have identical OTA peak directions sets and intended to have identical spatial properties at all steering directions within the OTA peak directions set when presented with identical signals. All declarations (D.4 – D.10) made for the beams are identical and the transmitter unit, RDN and antenna array responsible for generating the beam are of identical design.

	D.12
	Parallel beams
	List of beams which have been declared equivalent (D.13) and can be generated in parallel using independent RF power resources.
Independent power resources mean that the beams are transmitted from mutually exclusive transmitter units.

	D.13
	OTA coverage range
	Declared as a single range of directions within which selected TX OTA requirements are intended to be met.
(Note 3)

	D.14
	OTA coverage range reference direction
	The direction describing the reference direction of the OTA coverage range (D.13).
(Note 4)

	D.15
	OTA coverage range maximum directions
	The directions corresponding to the following points:
1)	The direction determined by the maximum φ value achievable inside the OTA coverage range, while θ value being the closest possible to the OTA coverage range reference direction.
2)	The direction determined by the minimum φ value achievable inside the OTA coverage range, while θ value being the closest possible to the OTA coverage range reference direction.
3)	The direction determined by the maximum θ value achievable inside the OTA coverage range, while φ value being the closest possible to the OTA coverage range reference direction.
4)	The direction determined by the minimum θ value achievable inside the OTA coverage range, while φ value being the closest possible to the OTA coverage range reference direction.

	D.16
	The rated carrier OTA repeater power, Prated,c,TRP
	Prated,c,TRP is declared as TRP OTA power per carrier, declared per supported operating band.
(Note 5, 8)

	D.17
	Rated transmitter TRP, Prated,t,TRP
	Rated total radiated output power.
Declared per supported operating band.
(Note 5, 8)

	D.18
	Spurious emission category
	Declare the repeater spurious emission category as either category A or B with respect to the limits for spurious emissions, as defined in Recommendation ITU-R SM.329 [5].

	D.19
	Additional operating band unwanted emissions
	The manufacturer shall declare whether the repeater under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in clause 6.7.4 apply.

	D.20
	Co-existence with other systems
	The manufacturer shall declare whether the repeater under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or PHS operating in another operating band are deployed.

	D.21
	Supported frequency range of the NR operating band
	List of supported frequency ranges representing fractional bandwidths (FBW) of operating bands with FBW larger than 6%.

	D.22
	Rated beam EIRP at lower end of the fractional bandwidth (Prated,c,FBWlow)
	The rated EIRP level per carrier at lower frequency range of the fractional bandwidth (Prated,c,FBWlow), at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.10), as well as the reference beam direction pair (D.6).
Declared per beam for all supported frequency ranges (D.21).
(Note 5, 6, 7, 8)

	D.23
	Rated beam EIRP at higher frequency range of the fractional bandwidth (Prated,c,FBWhigh)
	The rated EIRP level per carrier at higher frequency range of the fractional bandwidth (Prated,c,FBWhigh), at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.10), as well as the reference beam direction pair (D.6).
Declared per beam for all supported frequency ranges in (D.21).
(Note 5, 6, 7, 8)

	D.24
	Long delay repeater
	The group delay between the input and output for this repeater does not fit within the TDD transient time. The repeater is intended for situations in which it will not cause interference to other nodes. This is achieved by RF isolation or by reservation of longer guard periods, which degrades frame utilization.

	D.25
	Input signal power level for maximum output power
	[Declaration of input signal power level required to reach maximum output power. Declared per passband.]

	[NOTE 1:	Depending on the capability of the system some of these beams may be the same. For those same beams, testing is not repeated.
NOTE 2:	These operating bands are related to their respective single‑band RIBs.
NOTE 3:	OTA coverage range is used for conformance testing of such TX OTA requirements as occupied bandwidth, frequency error, TAE or EVM.
NOTE 4:	The OTA coverage reference direction may be the same as the Reference beam direction pair (D.8) but does not have to be.
NOTE 5:	If a Repeater type 2-O is capable of 64QAM DL operation but not capable of 256QAM DL operation, then up to two rated output power declarations may be made. One declaration is applicable when configured for 64QAM transmissions and the other declaration is applicable when not configured for 64QAM transmissions.
NOTE 6:	If D.23 and D.24 are declared for certain frequency range (D.56), there shall be no "Rated beam EIRP" declaration (D.11) for the operating band containing that particular frequency range.
NOTE 7:	Parameters for contiguous or non-contiguous spectrum operation in the operating band are assumed to be the same unless they are separately declared.
NOTE 8:	If a BS type 2-O is capable of 256QAM DL operation, then up to three rated output power declarations may be made. One declaration is applicable when configured for 256QAM transmissions, a different declaration is applicable when configured for 64QAM transmissions and the other declaration is applicable when not configured neither for 256QAM nor 64QAM transmissions.]



Agreement: Companies are encouraged to further discuss and contribute regarding at least
· Power declarations
· Declarations for contiguous and non-contiguous spectrum operation 
· Notes in the table
· Group delay declaration


WF on NR FR1/FR2 repeater test procedures and test issues in R4-2211152

Test procedure baselines
FR1 Test procedure baseline
Agreement The BS test procedures shall serve as the baseline. The procedures shall be updated according to the needs of receiver testing (e.g., describing the input signal)

FR2 Test procedure baseline
Agreement The BS test procedures shall serve as the baseline. The procedures shall be updated according to the needs of receiver testing (e.g., describing the input signal)

Test applicability for ALC
Note, in this WF:
· “ALC condition” refers to a test in which the input power is equal to (declared minimum input for full output power) + 10dB
· “Non-ALC condition” refers to a test in which the input power is equal to (declared minimum input for full output power)

Test applicability for Emissions (Spurious Emissions, ACLR, OBUE, TX IM)
Agreement: Emissions requirements are tested in the ALC condition only

Test applicability for ACRR
Agreement: ACRR is tested in the non-ALC condition only

Test applicability for Output power
Agreement: Output power is tested in both the ALC and non-ALC conditions. 

Test applicability for EVM
Way forward: 
· Option 1: EVM is tested for the ALC condition only
· Option 2: EVM is tested for the non-ALC condition only
· Option 3: EVM is tested for both ALC and non-ALC conditions

Test applicability for RX IM

Number of frequency points for RX IM test
Way forward: 
· Option 1: One frequency point only
· Option 2: Several frequency points
· Option 2a: 3 frequency points

WF on NR FR1/FR2 repeater test specs draft rules and TP splits in R4-2211153
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1.2 Test spec draft rules
The following draft rules will be used for the TPs of TS 38.115-1 and TS 38.115-2. The draft rules will be the high level guideline, but some exceptions are allowed if the exceptions can make the specs clearer.
· Generally BS test spec approach can be used as the high level guideline.
· The stimulus signals can refer BS or UE specs with some necessary modifications if it’s clear enough. All of other new stimulus signals should be defined in Annex.
· The test requirement is written out in its own section with possible test tolerance reflected in the values.

WF on NR FR1/FR2 repeater measurement system set-up in R4-2211223

Topic #1: Measurement system set-up

Sub-topic#1-1 FR1 set-up baseline
Recommended agreement for FR1 set-up baseline:
· Take option 2 as the baseline for the 2nd round discussion.:
Recommended Agreement for out of band gain:
·  to remove the 30dB precision attenuation

Sub-topic#1-2 FR1 TDD set-up
Recommended Agreement:
Only one link direction at a time is being tested
UL/DL timing could be provided through DL signals or cable to repeater under the test
· Other methods not precluded;
· FFS whether and if needed how to specify UL/DL timing into specification 

Sub-topic#1-4: FR2 set-up baseline
Recommended agreement:
· For EIRP based measurement, option 1 (R4-2209606) could be starting point;
· Reverberation chamber is not applicable for FR2 repeater conformance testing; FFS for CATR, Near field chamber
· ACRR/out of band gain requirement, the output should be done with TRP measurement
· FFS on TRP measurement of FR2 repeater on OTA chamber; 

Open issues: 
Further discuss the following issues:
1) TRP measurement with input antenna rotating together with repeater ; 
2) Testing chamber size with testing antenna ;
3) Two calibration antenna for repeater within the OTA chamber ;
4) Other approach should not be precluded e.g. moving measurement antenna or measure with measure with multiple test antennas.

Sub-topic# 1-5: FR2 set-up specific issues compared with baseline
Open issues: 
Further discuss the following issues:
1) TDD off power measurement; 
· Potential issue/solution: Input signal may need to turn off.
2) spurious emissions testing
· Potential issue/solution: isolation between input and output may need to be considered.
3) Feasibility of the DUT moving together testing antenna 
4) The impact of feeding signal to measured signal, such as two calibrated directional paths in the chamber, the signal power impact, etc.



The skeleton of TS 38.115-1 “Repeater conformance testing – Part 1: Conducted conformance testing” was agreed in R4-2210845
The skeleton of TS 38.115-2 “Repeater conformance testing – Part 2: Radiated conformance testing” was agreed in R4-2210846



2.2.2	Remaining Open issues
Finalization of the repeater conformance requirements

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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