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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#101-e-Bis
The discussion took place over three e-mail threads with final summaries in R4-2203099, R4-2203100, R4-2103101.

The following agreements were reached:

WF on System Parameters - R4-2203021
Multi-Band Repeater Definition
Multi-band repeater definition:
Mutli-band repeater: Repeater Type 1-C whose antenna connector is associated with a transmitter and/or receiver that is characterized by the ability to process two or more pass band(s) in common active RF components simultaneously, where at least one pass band is configured at a different operating band than the other pass band(s) and where this different operating band is not a sub-band or superseding-band of another supported operating band.
Repeater type 2-O is FFS.
Co-location requirements
Co-location requirements framework:
Agreement: Retain co-location related requirements in repeater spec assuming repeater maybe co-located with gNB and/or other repeater over different non-overlapping frequency range.
NR Repeater-repeater co-location requirements are FFS, more analysis on the necessity to include them expected in RAN4#102-e.
Agreement: NR BS co-location spurious emission requirements can be reused for multi-band NR repeater co-location requirements
			Differentiate repeater co-location requirement based on repeater class
			FFS this requirement applies to the uplink and downlink of the repeater, at maximum gain. 

Input IMD
Agreements: 
Reuse the same interference signal level as NR BS co-location out of band blocking requirements for repeater co-location input IMD: i.e. 16dBm for WA, 8dBm for MR and x dBm for LA(note 2 of Table 7.5.3-1 in TS 38.104 )
- differentiate based on repeater class (similar to BS)
Apply input IMD requirements also inside any pass band gap.
FFS whether there should be different requirements when repeater is co-located with another repeater.
FFS this requirement applies to the uplink and downlink of the repeater, at maximum gain.

Output IMD
Agreements:
		Take NR BS TX IMDrequirements as baseline
			interference signal strength is assumed to be 30dB lower than output power of wanted signal
FFS whether there should be different requirements when repeater is co-located with another repeater
FFS whether the requirement only apply to the downlink of the Repeater.

OOB gain
Agreements: 
Further check whether we need co-location OOB gain requirements, if it’s approved to define such requirement, the candidate value is [-70dB].

WF on TDD Repeater Switching - R4-2203022
Transient time
The transient time for FR2 UL is confirmed as 3us.

Impact on implementations
Regarding the transition time assumption, there is no need for any explicit assumption/agreement on the implications of the requirement for implementations. A Repeater just has to meet the requirement, actual implementation does not matter.

OFF power levels
The OFF power levels are agreed as follows:
· For FR1 DL, the OFF power shall be -85dBm / MHz per connector
· For FR2 DL, the OFF power shall be -36 dBm / MHz TRP
· For FR1 UL, the OFF power shall be -50dBm / (REF_SCS*(12*NRB+1)/1000) per connector
· For FR2 UL, the OFF power shall be -36 dBm / MHz TRP

Timing
· The timing used to define the core requirement is based on the slot timing at the input port, not the timing of the input signal. 
· For repeaters that do not declare the exception condition (i.e. longer GP, interference to other cells needs to be avoided), the reference point (at which the transient is observed/measured) is the same as what is used for transmit output power

Synchronization assumption
Synchronization is assumed for the TDD switching requirements and in the test. The means of synchronization is not specified.

Conformance testing
The discussion on conformance testing of TDD switching is postponed until the conformance phase.

Long delay repeater
For the repeater that has long delay:
· Allow declaring special implementation with long group delay, impact on frame utilization and declare that repeater will not be deployed such that it could cause interference towards other nodes
· The declaration is as follows: 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.
· Applicability of transient time requirement for this kind of repeater: Applicable, [with timing based on the slot timing at the output port]
· FFS whether the group delay needs to be declared.

Input power during OFF period
For the input power during for the transient and TDD OFF requirement, “no input signal” for off power requirement condition (for both FR1 and FR2)

Input power for maximum output power
Input power for maximum output power: The lowest input power level for which the repeater achieves maximum output power

EVM during ON state
The following is proposed: output power and EVM should be tested during the whole ON state to ensure repeater doesn’t terminate amplification before the end of ON period, but further clarification is needed as to how the ON period is defined
· FFS whether this should be covered by the EVM test or a separate test.

WF on Repeater Specifications - R4-2203023
Agreements on Repeater specifications:
1. Environmental Requirements

· The environmental requirements are removed from the repeater core specification TS 36.106 and will be defined in the test specifications TS 38.115-1 and TS 38.115-2.
2. Reference points

· To consider the conducted reference points for Repeater Type 1-C as shown in Figure 1, and Radiated reference points for Repeater Type 2-O as shown in Figure 2:
	

	[bookmark: _Ref90926729][image: ]
[bookmark: _Hlk90929208]Figure 1: Conducted reference points for Repeater Type 1-C




[image: ]
[bookmark: _Ref90926736][bookmark: _Hlk90929228]Figure 2: Radiated reference points for Repeater Type 2-O

3. Regional requirements

· RAN4 to identify and discuss regional requirements for the repeaters. Consider at least the following:
· Operating bands
· OBUE
· Spurious emissions
4. Beam declarations
· It is agreed to use the similar OTA beam declarations for the repeater as the BS.
5. Input conditions
· For OTA requirements the input condition must be a specified power and direction
· Details FFS for each individual test case.
· Tentatively the above can be reworded as:
OTA requirements are applicable and tested with an input signal coming from a single direction with a specified or declared power level. The requirement may be applied based on one input direction or applied separately for each of several input directions. The number of input directions specified for each OTA requirement is FFS
6. Output Power
· It is agreed that the directional capability of the DL receive antenna is covered by the UL Tx declarations (and visa-versa).
7. Directional capabilities
· It is agreed to keep the option to have 2 output power declarations for FBW greater than 6%.
8. Output Power Declaration
· Keep the option to have 2 output power declarations for FBW greater than 6%.
9. Output Power Accuracy
· It is agreed that EIRP and TRP have accuracy requirements same as the BS.

WF on OOB gain and ACRR requirement for FR1 - R4-2203024
These options are to be further discussed and decided at RAN4#102-e.
Option 1: GTW outcome
OOB gain
The OOB gain is differentiated between MR/WA and LA classes.
WA / MR repeater class
· Agreement: For below 2GHz frequencies, follow same OOB gain as E-UTRA for both DL and UL
· For above 2GHz frequencies and passband bandwidths above 20MHz
Agreement: with the values of frequency offset breaking points with [ ] pending on further confirmation:

	Frequency offset, f_offset_CW
	Maximum gain

	[0,2]< f_offset_CW < [4,0] MHz
	60 dB

	[4,0]< f_offset_CW < [15,0] MHz
	45 dB

	[15,0] MHz <f_offset_CW
	35 dB




· For above 2GHz frequencies and passband bandwidths <=20MHz, 

The baseline assumption:
Use the requirements for passband bandwidth >20MHz together with 45dBc ACRR
· Note: ACRR requirements are not applicable if single collaborating operator holds the whole band.

LA repeater class

Agreement:
The baseline assumption: define two set of OOB gain requirements:
· The first one: in which the operator owns the whole band or collaborates with operators in the whole band and so the repeater passband covers the whole 3GPP band
· More relax OOB gain and ACRR requirements
· No ACRR in this case (no adjacent channel; passband covers the whole band)
· no OOB gain requirements for first 20MHz. 
· The second one: in which there are other un-coordinated operators in the band and so the repeater passband covers a portion of the 3GPP band.
· More stringent OOB gain and ACRR
· Same OOB gain requirement as WA in this case

ACRR
ACRR is differentiated between UL and DL
UL

· Agreement: For ACRR, consider the co-existence scenario with NR, LTE and UTRAN system
· The conformance test case(s) will be decided in conformance phase. 
· Agreement: For UL, assume 33dB
· Applicable for WA and MR
· For LA (baseline assumption):
· 33dB not applicable if “passband is whole band” scenario, but applicable if passband is part of band.

DL
Agreement: 
For DL: [45dB] ACRR for WA/MR and A class 
· Detailed Conformance test case(s) can be decided in conformance phase including whether separate or jointly test cases for ACRR, ACLR requirements and whether test case for OOB gain requirements enough
· For LA class, the requirement not applicable if “passband is whole band” scenario, but applicable if passband is part of band.

Option 2: Revised ACRR and OBUE
OOB gain
The OOB gain is differentiated between MR/WA and LA classes.

WA / MR repeater class

· Agreement: For below 2.5GHz frequencies, follow same OOB gain as E-UTRA for both DL and UL.

· For above 2.5GHz frequencies 
Agreement: with the values of frequency offset breaking points with [ ] pending on further confirmation:

	Frequency offset, f_offset_CW
	Maximum gain

	[0,2]< f_offset_CW < [4,0] MHz
	60 dB

	[4,0]< f_offset_CW < [15,0] MHz
	45 dB

	[15,0] MHz <f_offset_CW
	35 dB




Use the requirements 33dBc ACRR for both DL and UL above 2.5GHz, 33dBc for UL below 2.5GHz and 45dBc for DL below 2.5GHz
· Note: ACRR requirements are not applicable if single collaborating operator holds the whole band.

LA repeater class

Agreement:
The baseline assumption: define two set of OOB gain requirements:
· The first one: in which the operator owns the whole band or collaborates with operators in the whole band and so the repeater passband covers the whole 3GPP band
· More relax OOB gain and ACRR requirements
· No ACRR in this case (no adjacent channel; passband covers the whole band)
· no OOB gain requirements for first 20MHz. 
· The second one: in which there are other un-coordinated operators in the band and so the repeater passband covers a portion of the 3GPP band.
· More stringent OOB gain and ACRR
· Same OOB gain requirement as WA in this case

ACRR
ACRR is differentiated between UL and DL
UL

· Agreement: For ACRR, consider the co-existence scenario with NR, LTE and UTRAN system
· The conformance test case(s) will be decided in conformance phase. 
· Agreement: For UL, assume 33dB
· Applicable for WA and MR
· For LA (baseline assumption):
· [20]dB not applicable if “passband is whole band” scenario, but if passband is part of band.

DL
Agreement: 
For DL: [33dB] ACRR for WA/MR and [20dBc] for LA class above 2.5GHz. [45] dB ACRR applicable for MR/WA below 2.5GHz
· Detailed Conformance test case(s) can be decided in conformance phase including whether separate or jointly test cases for ACRR, ACLR requirements and whether test case for OOB gain requirements enough
· For LA class, the requirement not applicable if “passband is whole band” scenario, but applicable if passband is part of band.

WF on NF equivalent requirement for FR1 - R4-2203025
Way Forward

Earlier agreement is kept and maximum one requirement of low-power EVM and within passband OBUE is defined. To proceed further which requirement to define and how it is defined, feedback to below questions is requested.
Question 1: Which requirement should be pursued?
Agreement:
Include both Low-power EVM and within passband OBUE core requirements, meanwhile no conformance testing for low-power EVM. 

Question 2: In case within passband OBUE is pursued, limit should be set considering?
Candidate options:
Option 1: adjacent PRBs (ref. UE in-band emission)
Option 2: adjacent carriers (ref. absolute ACLR)

Agreement:
For UL side, option 1 adopted 
For DL side, option 2 adopted 

Question 3: In case low-power EVM is pursued
Candidate options:
Option 1: specify input level for which EVM needs to be met together with channel BW and modulation
Option 2: declare input level for which EVM needs to be met together with channel BW and modulation
Option 3: define core requirement for input level range for which EVM needs to be met, but test only maximum power

Agreement: 
Define core requirement for input level range for which EVM needs to be met, but test only maximum power
Still open:
Further discuss candidate values for the minimum input power level for which EVM needs to be met together with channel BW and modulation.
Proposed methodologies, still needing further discussion:
· Option 1: Set budged for termal noise and other sources assuming they are non-correlated; NF could be class-dependent. Derive input power level based on the budget.
· Option 2: state that the EVM shall be met for output power levels from maximum output power down to some margin, XdB below maximum output power

Question 4: Which further details are still missing from inside passband emission limit definition ?
Candidate options:
Option 1: actual limit in dBm, both for UL and DL
Option 2: please list other missing aspects

Proposed further methodologies to set the requirement:
· Option 1: use OBUE emission level
· Option 2: use absolute ACLR
· For both options
· Level can could be different for UL and DL
· Level could be different based on class

Question 5: Which further details are still missing from low-power EVM definition ?
Candidate options:
Option 1: input power level, signal bandwidth, used modulation and EVM-%
Option 2: please list other missing aspects

Further open aspects:
· NF expectation
· Allowed EVM degradation
· How to make core requirement applicable for all bandwidths

WF on other conducted requirements - R4-2203026
Agreements:
1 WA UL co-existence
	· Don’t explicitly define RF requirements for WA UL co-existence and add following recommendation as note into the TS
· The recommendations are listed as below: 
In terms of UL Wide Area class repeaters, there was no co-existence study in 3GPP. Therefore, when UL Wide Area class repeaters are deployed inter-operator interference should be considered. It’s left to deploying operators how to avoid inter-operator interference for UL Wide Area class repeaters. Candidate solutions include planned deployment that is coordinated between operators, potential antenna gain limit or UL beam width limit.
· 


2 ALC testing
	· For ALC core requirements, including below requirements OBUE, ACLR , output power, spurious emission and EVM requirements
· FFS whether spurious emission and EVM requirements need to be test under ALC test condition which can be further discussed in conformance phase


3 UL ACLR
	· 31dBc ACLR for LA UL
· Use nominal channel to replace channel bandwidth for ACLR/CACLR requirement definition. The nominal channel bandwidth equals to [min (100MHz, passband bandwidth)]
· for WA UL, reuse the same absolute ACLR as WA gNB; for LA UL, no absolute ACLR.


3.1 [bookmark: _In-sequence_SDU_delivery]CACLR
	· CACLR is also applicable for multi-band for FR1.
· CACLR is 31dB for LA UL
· CACLR applicable range (Wgap configuration) is inherited from gNB spec but replacing RF bandwidth and Sub-block related description with repeater passband.


3.2 Regional emission requirement
	· UL regional spurious emission requirements are based on declaration and repeater is only allowed to declare one power level for general emission and regional emission test.
· No NS signaling for repeater


3.3 Input IMD
	· core requirement should be applicable for all IM frequencies within the passband. The number of frequency points to test input IMD should be discussed during the conformance phase
· For the first CW interference signal, it is located 1MHz offset from lowest or highest carrier edge and for the other CW interference signal, the frequency location is derived to guarantee final IMD production fall into where is supposed to be




WF on NR Repeater radiated requirements - R4-2203027

The agreements (and highlighted in green) and the open issues (highlighted in yellow) have been captured below:
2.1	Tx Power
On the issue of the antenna gain and coverage it is agreed:
	Do not specify antenna gain or coverage restrictions, declare the coverage/gain
In addition for co-existence in general it is agreed:
a note is added to state that co-existence for repeater with unlimited power is not covered by RAN4 specs. The same note has been agreed for FR1 and can probably cover both.

2.2	Radiated Emissions
2.2.1	ACLR
It is agreed:
for repeater UL with power limit, reuse the same ACLR as gNB spec (i.e. 28/26dBc)
For CACLR it is agreed:
NR repeater reuse the same exceptions for CACLR application range as in gNB spec for both DL and UL by replacing RF bandwidth and sub-block with repeater passband bandwidth.
During the 2nd round discussion it was agreed:
replace channel bandwidth and/or contiguous transmission bandwidth with a nominal channel bandwidth of FFSwhich is used to define repeater ACLR/CACLR and OBUE requirements.
The BW in square brackets will be further discussed next meeting
2.2.2	OBUE
Inside passband OBUE for FR2 can follow the agreements for FR1 (contrary to the tentative agreement for 2-2-2 in the discussion document) :
Agreement:
Include both Low-power EVM and within passband OBUE core requirements, meanwhile no conformance testing for low-power EVM. 
For the OBUE requirement
For UL side, adjacent PRBs (ref. UE in-band emission) 
For DL side, adjacent carriers (ref. absolute ACLR)
The actual limit in dBm, both for UL and DL is still FFS
2.2.3	Additional requirements
It is agreed, with the caveat that these points are aligned with FR1:
· RAN4 needs to set requirements guaranteeing that additional UL emission requirements are met.
· Additional emissions requirements are defined as regional requirements without any corresponding NS-signalling for repeaters.
· MPR and A-MPR is not defined for repeaters.
· No separate output power declarations are allowed based on emission requirements. 

· 2.2.4	OOB gain
The background for the OOB gain has the following considerations:
· Reasonable selection for separation distance and antenna configurations needs to be done when deriving the OOB gain requirement.
· Take full antenna gain into account when deriving OOB gain requirement.
· Sufficiently large frequency offsets need to be set before tightening of the OOB gain requirement in FR2.
· OOB gain for FR2 DL is determined by filter characteristics and vendors are invited to provide filter characteristics to help determine OOB gain for FR2.
· Define the OOB gain requirement with a single input direction and a single output direction.
Note: whilst these are to be taken into consideration, but don’t form absolute agreements.
The following options were agreed in the GTW meeting, going forward
Frequency offset value: 
-Option 1: Reusing existing BS FR2 OBUE frequency offset (Nokia, Huawei, ZTE) 
-Option 2: Half of minimum CHBW supported by bands i.e. 25MHz (CMCC, Pivotal)
FFS whether OOB gain need to be specified for below the frequency offset with relaxed value
It has also been agreed
OOB gain requirement will be specified for FR2 UL. 
2.2.5ACLR and ACRR
The ACLR and ACRR were discussed for FR1 and FR2 in the GTW 20th Jan, the following agreenst were made (for FR2)
Agreement:
Take same approach as FR1, define both ACLR and ACRR core requirements. 
· Detailed test case(s) can be further discussed and decided in conformance phase.
And
Set ACRR equal to ACLR for FR2 as baseline assumption. 

2.3	Other RF
2.3.1	EVM and NF
It has been agreed that:
 for FR2 include 12.5% EVM for 16QAM requirement for FR2 repeaters
The issue of low input power EVM was also discussed in FR1 along with OBUE where there is an agreement (in 2.2.2 of this WF) to include both low power EVM and within passband OBUE. There remain some open issues for low power OBUE, these are capture for FR1 but can also be applied for FR2
Agreement: 
Define core requirement for input level range for which EVM needs to be met, but test only maximum power
Further discuss candidate values for the minimum input power level for which EVM needs to be met together with channel BW and modulation. Align with FR1 (if possible) once outcome for FR1 discussion is agreed. 
2.3.2	Input IMD
No progress has been made o the CW or modulated input signals definition the 2 options remain:
· Option 1: modulated signal to 50MHz;
· Option 2: Use 2 CW signals 
In addition more analysis is needed for the input power level.
Also it has been agreed:
The input IMD core requirement should be applicable for all IM frequencies within the passband. The number of frequency points to test should be discussed during the conformance phase.



The following TPs for the repeater specifications were also approved 
	R4-2200730
	TS38.114V0.2.0 to capture RAN4#101-bis agreements

	R4-2202986
	TP to TS38.114: References

	R4-2203046
	TP for TS 38.106:Clause 4 general

	R4-2203047
	TP for TS 38.106:Clause 5 operating bands




RAN4#102-e
The discussion took place over three e-mail threads with final summaries in R4-2207427, R4-2207428, R4-2107429.

The following agreements were reached:
WF on TDD Repeater Switching – R4-2207278

Group Delay Handling
Agreement:
Whether group delay needs to be known for conformance testing (e.g. for EVM test) will be discussed during the conformance test

Companies proposing that group delay needs to be known should bring contributions show why this is necessary.

Switching time accuracy testing
Agreement:
	A single EVM test is needed to check the timing accuracy and that EVM requirements are met.

EVM Requirement and Transitions
Agreements:
EVM requirement/test should include the symbol just before the transition (as is the case for the BS requirement).
	No additional EVM requirement will be defined for symbols before the transitions. There is no need for any special handling during the test for the symbol before transitions.

Definitions related to TDD Operations
Agreements:
	Definitions for repeater ON, OFF and transient period to be captured in the specifications.
Baseline for the definitions, to be further checked/refined:
	•	Repeater OFF state: “time period during which the repeater downlink or uplink is not allowed to transmit in the corresponding direction”;
•	Transmitter ON state: “time period during which the repeater downlink or uplink is transmitting in the corresponding direction”; 
•	Transmitter transient period: “time period during which the transmitter is switching from the OFF period to the ON period or vice versa”

 Handling of Long Delay Repeater
Agreements:
	The existence of extended group delay and deployment restrictions are indicated by vendor declaration as agreed at RAN4#101bis-e. There is no need to capture anything related to this in the core specifications.
	The group delay is separate from the transient times defined in the core specifications. The group delay will be taken into account separately in conformance testing (for further discussion in the conformance phase) by means of e.g. adding to the transient times to compute the overall transient time of the repeater, or alternatively measuring the transient time with respect to output timing for the extended group delay repeater.
No new interface is needed for such a repeater.	

TDD Switching Diagram
Agreement:
		The switching diagram to be captured in the spec:
[image: ]
										Figure X.X
			The diagram is agreed to be implemented into TP. 
“The beginning and end point of downlink and uplink bursts are referenced to the slot timing at the input” for normal repeater.
For repeater with long delay can be further discussed in conformance phase.
	FFS what other additions/clarifications are needed for the diagram.

WF on other conducted RF requirements – R4-2207283

Definition of upper power limit as per carrier or per passband
Tentative agreements from GTW:
· 24dBm/38dBm per [20MHz] BW, scaled based on passband bandwidth over 20MHz, scaling factor as max {1, ceil (passband bandwidth/[20MHz])} 
· Draft TP based on above bullet in this meeting meanwhile RAN4 can further discuss any additional limitation or update on this requirement in maintenance phase if needed. 

Definition of channel bandwidth for ACLR
For the ACLR requirement, define a nominal bandwidth min(100MHz, passband)

Protection of the FDD BS receiver
· [bookmark: _Ref189046994]Co-location requirements in the same operating band: Define an optional requirement based on 30dB CL assumption
· -96dBm/100kHz for WA
· -91dBm/100kHz for MR
· -88dBm/100kHz for LA
· Co-existence with other systems in the same geographical area in the same operating band
·  The requirement is [-53dBm]/MHz, which implies an increased CL (73dB) is required 

Applicable scenarios for co-existence related spurious emissions requirements
· Co-existence spurious emission requirements are applicable for both DL and UL.
· Repeater declares separately co-existence support at the BS side and the UE side.



Lower power limit for EVM
· The lower power limit for EVM is a requirement, not a declaration.
· The lower power limit will be an absolute PSD level
· 50% EVM and 2dB IM assumed
· No limit on the repeater gain for meeting EVM within the power limits in the core specification
· FFS for conformance
· The lower power limits are agreed as follows (depending on modulation and repeater class):

Table : x.x-1 Minimum input power for EVM
	class
	Minimum input power spectral density (dBm/MHz)

	
	Up to 64 QAM
	256QAM 
note 1

	WA
	-82
	-75

	MR
	-77
	-70

	LA
	-74
	-67

	Note 1: 256 QAM is optional by manufacturers declaration





Inside passband emissions
· For DL inside OBUE, adopt the same class specific OBUE as for the BS
· For UL inside OBUE
· for WA, reuse BS OBUE requirements.
· for LA, -13 dBm/MHz was agreed as the limit in the GTW.

Input IMD
· 1MHz measurement bandwidth for FR1 input IMD
· Discussion on testing points for input IMD is postponed for conformance part.
· General input IMD requirement is applicable for both DL and UL.

WF on OOB gain and ACRR – R4-2207284

[bookmark: _Hlk96678009]WA / MR repeater class for both DL and UL
For below 2496MHz frequencies
Follow same OOB gain as E-UTRA:
Table 1: out of band gain limits 1
	Frequency offset, f_offset_CW
	Maximum gain

	0,2  f_offset_CW < 1,0 MHz
	60 dB

	1,0  f_offset_CW < 5,0 MHz
	45 dB

	5,0  f_offset_CW < 10,0 MHz
	45 dB

	10,0 MHz  f_offset_CW
	35 dB



For 10,0 MHz  f_offset_CW the out of band gain shall not exceed the maximum gain of table 1 or the maximum gain stated in table 2 whichever is lower.
Table 2: Out of band gain limits 2
	Frequency offset, f_offset_CW
	Maximum gain

	10 MHz  f_offset_CW
	Out of band gain  minimum donor coupling loss



For above 2496MHz frequencies
Follow following limits:
	Frequency offset, f_offset_CW
	Maximum gain

	0,2< f_offset_CW < 4,0 MHz
	60 dB

	4,0< f_offset_CW < 15,0 MHz
	45 dB

	15,0 MHz <f_offset_CW
	35 dB



LA repeater class for both DL and UL

Two sets of requirements. Repeater declare which limit is supported based on the real deployment case.

· The first one: in which the operator owns the whole band or collaborates with operators in the whole band and so the repeater passband covers the whole 3GPP band
· No OOB gain requirement
	
· The second one: in which there are other un-coordinated operators in the band and so the repeater passband covers a portion of the 3GPP band.
· Same OOB gain requirement as WA in this case
ACRR
ACRR is differentiated between UL and DL. For ACRR, consider the co-existence scenario with NR, LTE and UTRAN system. Adjacent channel frequency offset for ACRR requirements: minimum {100MHz, passband BW}.
UL
· For WA, 33dBc ACRR.
· For LA,
· Whole passband: no ACRR
· Part of band:
· <2496MHz: 33dBc
· >2496MHz: 20dBc in 10MHz BW, 33dBc with minimum {100 MHz, passband BW} (2 tests)
DL

· For below 2496MHz:
· WA/MR class: 45dBc
· LA: NA for whole band case and 33dBc for part of band case
· For above 2496MHz:
· WA/MR class: 33dBc
· LA: NA for whole band case and 33dBc for part of band case

WF on repeater RF requirements – R4-2207290

Tx Power
On the issue of OTA directions it is agreed:
For repeater requirements, the input signal for DL should be the same as the reference direction for UL TX and vice versa. No further input directions declared for Rel-17. This is to be accomplished within the existing beam declaration format.
Radiated Emissions
On the issue of the nominal channel BW it is agreed:
the nominal channel BW is min (400MHz, passband bandwidth)
The OBUE level with no input signal is agreed to be:
-13dBm/MHz all classes UL and DL (i.e. WA BS OBUE limit)
Other RF
OOB gain
The lowest breakpoint for the OOB gain requirement is agreed to be:
0.1*Minimum {400MHz, passband BW} 
It is agreed below the lowest breakpoint there is no OOB limit
The remaining breakpoints are agreed as:
68dB/55dB/35dB Nokia (150MHz, 400MHz as 2nd, 3rd breaking points) 
Hence the final OOB requirement is:
	Frequency offset, f_offset_CW
	Maximum gain

	0.1*Minimum {400MHz, passband BW}  f_offset_CW < 150 
150 MHz  f_offset_CW < 400
400 MHz  f_offset_CW < f_offset_max
	68 dB
55 dB
35 dB



	ACRR
The ACRR requirement is agreed as:
For DL (all classes): 28/26 dB (28GHz/39GHz) i.e. same as BS ACLR
For UL (WA class) : 28/26 dB (28GHz/39GHz) i.e. same as BS ACLR
For UL (LA class) : same as UE ACLR
And ACRR is specified over the range:
	minimum {400MHz, passband BW}
EVM
There remain some open issue regarding EVM in the 2nd round, discussion can be carried out in this WF
Noise contribution to EVM
The contribution of the noise figure to the total EVM budget is agreed as:
Option 2: EVM contribution 20%
Repeater internal gain setting
The issue of the repeater internal gain was raised in FR1 and has been discussed in the RF2 also, it is agreed the FR1 decision will be used for FR2.

Antenna gain
As NF is a conducted parameter and the FR2 min power for EVM is an OTA parameter it is necessary to make an assumption on antenna gain. It was agreed in GTW (28/2/22) this would be calculated by
Option 2: calculate antenna gain from the EIRP and TRP declarations 
Note receiver antennas gain is derived from the declarations for the transmitter antenna on the same side e.g. UE side (not the same link)
EVM implementation margin
This issue is not open is FR2 but is in FR1, the same agreement should be used in FR2 as FR1
A 2dB IM was also agreed in FR1 and will be used in FR2.
Input IMD
It has been agreed that:
Use 2 CW signals to specify input IMD

The input power is also OTA and hence must take the antenna gain into account, it was agreed in GTW (28/2/22) this would be:
· Option 2: calculate antenna gain from the EIRP and TRP declarations

The following TPs for the repeater specifications were approved:
	R4-2207279
	TP for TS 38.106：Clause 4 general

	R4-2207280
	TP for TS 38.106：ON/OFF mask

	R4-2207281
	TP to TS 38.106 clause 6.8

	R4-2207282
	TP to TS 38.106 for Sections 1,2, and

	R4-2207285
	TP to TS 38.106 clause 6.1 and 6.2

	R4-2207286
	TP to TS 38.106 clause 6.5 Unwanted emissions conducted

	R4-2207287
	TP to TS 38.106 conducted EVM and input IMD

	R4-2207288
	Draft TP to TS 38.106: Frequency stability and out of band gain requirements

	R4-2207289
	TP to TS 38.106 clause 6.9 ACRR requirement

	R4-2207293
	TP to TS 38.106 radiated EVM and input IMD

	R4-2207992
	TP to TS 38.106 clause 7.5 Unwanted emissions radiated

	R4-2207294
	TP to TS 38.106 clause 9.9 ACRR requirement

	R4-2207291
	TP to TS 38.106 clause 9.1 and 9.2



The Draft TS 38.106 v0.1.0 capturing all the TPs was agreed in R4-2207526. The TS will be presented for approval in RAN#95e.

2.2.2	Remaining Open issues
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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