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Introduction
In the latest RAN#97e meeting, the work item [RP-222673] on NR network-controlled repeater was approved after the completion of study item phase led by RAN1. In last RAN4 meeting, we have reached initial consensus for power control for NCR-MT, however there are lots of other issue left for further discussions. In this contribution, we want to share further analysis on RF requirement for NCR-MT.
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2.1. RF requirements for NCR-MT transmitter 
First of all, in the following table, we summarized the progress of discussion of NCR-MT Tx RF requirement so far, therefore in this following section, we aim to resolve the all the remaining issues for NCR-MT Tx part.  
Table 2.1-1. the summary of the progress of NCR-MT RF requirement discussion
	
	Status/Progress

	General for all Tx requirements (complete)
	R4-2220255@RAN4#105 meeting
· 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.


	NCR-MT output power (complete)
	R4-2302903：
For NCR-MT, set requirements on TRP and EIRP accuracy using the BS approach (i.e., same as for IAB-MT) [Ericsson,R4-2301883]


	NCR-MT output power dynamics (complete)
	R4-2309893:
Issue 3-1-1   Output power dynamics and power control 
· Agreement:
· For local area NCR-MT: reuse legacy UE requirements (relative power tolerance and aggregated power tolerance requirements) 
· For wide area NCR-MT:[reuse the output dynamic range requirement, relative power tolerance and aggregated power tolerance requirements from wide area IAB-MT]


	NCR-MT power control (complete)
	Ongoing, the power control of NCR-MT to be confirmed with RAN1

R4-2302903：
Agreement: Further clarify WI scope on power control functionality for MT part. 
R4-2305931
Agreement
· Option 1: to support the NCR-MT power control;


	NCR-MT ON-OFF power (complete)
	R4-2309893:
Issue 3-1-2   Transmitter ON-OFF power and transition period 
· Agreement: Further discuss below two options:
· Option 1: IAB-MT approach
· Option 2: Legacy UE approach 
R4-2313903
· Agreement:
· Proposal 1: for Wide area NCR-MT transmitter ON-OFF power and transition period requirement, propose to reuse the Wide area IAB-MT requirement.
· Proposal 2: for Local area NCR-MT transmitter ON-OFF power and transition period requirement, propose to reuse the legacy UE requirement. 


	NCR-MT transition period  (complete)
	R4-2309893:
Issue 3-1-2   Transmitter ON-OFF power and transition period 
· Agreement: Further discuss below two options:
· Option 1: IAB-MT approach
· Option 2: Legacy UE approach 
R4-2313903
· Agreement:
· Proposal 1: for Wide area NCR-MT transmitter ON-OFF power and transition period requirement, propose to reuse the Wide area IAB-MT requirement.
· Proposal 2: for Local area NCR-MT transmitter ON-OFF power and transition period requirement, propose to reuse the legacy UE requirement. 


	NCR-MT frequency quality(complete)
	R4-2302903：
For the NCR-MT, set requirements on frequency accuracy and EVM using the IAB-MT specification as a reference.

	NCR-MT unwanted emission (ongoing)
	R4-2309893:
Issue 3-1-3   OBW
· Agreement
· Proposal 1 agreed
· Proposal 1: for NCR-MT occupied channel bandwidth, to follow the regulation ITU-R SM.328; 
Issue 3-1-4   ACLR
· Agreement:
· For wide area NCR-MT: BS requirements applied
· For local area NCR-MT: UE requirements (PC2) applied 
Issue 3-1-5   OBUE/SEM
· Agreement:
· For wide area NCR-MT: BS requirements applied
· For local area NCR-MT: FFS 
· Proposal 3 agreed
· Proposal 3 If the NCR supports simultaneous MT and FWD transmission, then the UL (i.e. BS side) TX emissions requirements should be defined on the total emissions from MT and FWD.
Issue 3-1-6   transmitter spurious emission
· Agreement:
· Proposal 1 agreed 
· Proposal 1: for NCR-MT transmitter spurious emission requirements, propose to follow Rel-17 repeater transmitter spurious emission requirements.
· If the NCR supports simultaneous MT and FWD transmission, then the UL (i.e. BS side) TX emissions requirements should be defined on the total emissions from MT and FWD.


R4-2313903:
Issue 3-1-2   Transmitter unwanted emission requirement
· Agreement:
· For Local area NCR-MT which not support simultaneous MT and FWD transmission, reuse legacy UE SEM requirement.   
· FFS for the applicable requirements if the NCR supports simultaneous MT and FWD transmission
Issue 3-1-3   Transmitter spurious emission requirement
· Agreement:
· For NCR-MT which not support simultaneous MT and FWD transmission 
· For Wide area NCR-MT transmitter spurious requirement, reuse the legacy repeater uplink transmitter spurious emission requirement. 
· For local area NCR-MT transmitter spurious requirement, reuse the legacy UE transmitter spurious emission requirement.  
· FFS for the applicable requirements if the NCR supports simultaneous MT and FWD transmission



	NCR-MT transmitter intermodulation (complete)
	R4-2309893:
Issue 3-1-7  Transmitter transmitter intermodulation
· Agreement: 
· Further discuss below two options for NCR-MT:
· Option 1: IAB-MT approach
· Option 2: Legacy UE approach 
R4-2313903:
Issue 3-1-4   Transmitter transmitter intermodulation
· Agreement:
· For Wide area NCR-MT transmitter intermodulation requirement, reuse the Rel-16 IAB-MT intermodulation requirements. 
· For Local area NCR-MT transmitter intermodulation requirement, reuse the Rel-16 IAB-MT intermodulation requirements. 
· The IM level based on NCR-Fwd link 
· During test, NCR-MT need to pass corresponding SEM requirements and spurious emission requirements. 




After the discussions for several meetings, RF requirement for NCR-MT transmitter requirement has been finalized except for the joint transmission part. In the following section, we want to share some further analysis on it. 
First of all, for conducted requirement for NCR-MT transmitter, if NCR-MT and NCR-Fwd have the separate connector or TAB connector as shown in Figure 1, even with joint transmission between NCR-MT and NCR-Fwd, we think that individual RF requirement could be still applicable for NCR-MT and NCR-Fwd. 
[image: C:\Users\10164284\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\E6802552.tmp]
Figure 1. for joint transmission between NCR-MT and NCR-Fwd with separated connector or TAB 
Proposal 1: for joint transmission between NCR-MT and NCR-Fwd , in case of separate connector or TAB connectors between NCR-MT and NCR-Fwd, the individual RF requirement could be applicable respectively. 
However if NCR-MT and NCR-Fwd have the shared connector or TAB connector as shown in Figure 2, with joint transmission between NCR-MT and NCR-Fwd, we need to further discuss how to specify the corresponding RF requirement for it as proposed in the previous meetings.
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Figure 2. for joint transmission between NCR-MT and NCR-Fwd with shared connector or TAB connector
In general, it seems reasonable to follow multi-carrier or CA based BS RF requirement which is to specify RF requirement based on the carrier transmitted at the upper or lower edge as shown in Figure 3 and Figure 5. However considering the combination between WA NCR-Fwd and Local area NCR-MT or other combinations, we need to further the requirement case by case.
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Figure 3. NCR-MT carrier bandwidth located at the rightest edge of NCR-Fwd passband
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Figure 4. NCR-MT carrier bandwidth located at the rightest edge of NCR-Fwd RF bandwidth edge
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Figure 5. NCR-MT carrier bandwidth located at the rightest edge of NCR-Fwd RF bandwidth edge [to follow Fwd requirement ]

	Combination
	Analysis

	WA NCR-Fwd +WA NCR-MT 
	Since WA NCR-MT requirement is the same as WA gNB requirement and WA NCR-Fwd requirement is also reusing from WA gNB requirement, therefore similar as BS multi-carrier requirement or intra-band contiguous or non-contiguous requirement.

Proposal 1a: for FR1, to follow FR1 BS multi-carrier intra-band CA approach,  requirement out side of passband bandwidth should based on edge carrier or edge nominal bandwidth of repeater;  
Proposal 1b: for FR2, the requirement should be based on accumulated BW between NCR-Fwd pass-band bandwidth, Prated,t,TRP  is also based on sum of NCR-Fwd and NCR-Fwd.
 

	WA NCR-Fwd +LA NCR-MT 
	For this combination, since FR1 WA repeater UL UEM/BS UEM requirement and UE SEM requirement are quite different as shown in following figure. For the joint transmission between NCR-MT and NCR-Fwd, if we specify the emission requirement based on the more stringent requirement outside of pass-band bandwidth, the it could cause unnecessary implementation burden for certain module. E.g. for NCR-Fwd UL /BS UEM requirement in blue next to NCR-MT carrier are too stringent which will result in very high A-MPR requirement or other power backoff. NCR-MT SEM requirement with 1MHz off than carrier bandwidth is also too stringent for NCR-Fwd part. 
NOTE: NCR-MT bandwidth is assumed as 20MHz in the following Figure.
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Given different spectrum emission mask for different carriers similar as MSR BC2 requirement definitions as following. With GSM carriers placed next to RF bandwidth edge with UTRA carrier within RF bandwidth, the emission mask next to RF bandwidth edge should follow the relaxed one instead of more stringent one. 
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Figure 6.6.1.4.2-1: UEM for BC2 in a GSM scenario with Foffset, RAT =200 kHz, based on the UTRA mask (red) and a modified level based on an 8PSK GSM mask (blue addition)
Based on the above analysis and considerations, for the joint transmission requirement between NCR-MT and NCR-Fwd requirement, the applicable requirement should be more relaxed requirement between NCR-MT and NCR-Fwd. 
Similar principle should be also applicable for FR2 combination for NCR-MT and NCR-Fwd.

Proposal 2: for the joint transmission between NCR-MT and NCR-Fwd, only more relaxed requirement should be applicable for emission and spurious requirement. 

	LA NCR-Fwd +LA NCR-MT 
	For this combination, since FR1 LA repeater UL UEM/BS UEM requirement and UE SEM requirement are also defined quite differently. we would like to propose to follow the same logic as previous one.
NOTE: NCR-MT bandwidth is assumed as 20MHz in the following Figure.
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	LA NCR-Fwd +WA NCR-MT  
	For this combination, at least from our understanding, this might be not reasonable combination and hard to see its necessity to define the corresponding requirement. 
Proposal 3: not to consider the combination of LA NCR-Fwd+WA NCR-MT in Rel-18.



During previous RAN4 meeting, there were some discussion whether scaling factors could be allowed for NCR-MT or NCR-Fwd uplink direction. In this contribution, we mainly focus on the NCR-MT type 1-H with up to 4 Tx chains.  
Based on the discussions in Rel-18 FR1 UE RF enhancement: 4Tx CPE device, all test should be done by summarizing all output emissions from all connectors and requirement in subclause 6.5.2 of TS 38.101-1 is still applicable. 
From this point of view, at least for Local area NCR-MT type 1-H, we propose to follow the 4Tx CPE approach without any scaling factor considered.  
For Wide-area NCR-MT, since the its RF requirement is based on Wide-area NCR-MT and Wide area BS emission requirement. It should be okay to have the scaling factor applicable due to the supposed narrow beamwidth from NCR-MT device.
Proposal 4a: for Local area NCR-MT type 1-H and 1-O, don’t apply the scaling factors on top of basic emission requirements; 
Proposal 4b: for Wide area NCR-MT type 1-H and 1-O, scaling factors are still applicable, 9dB for NCR-type 1-O and 10log(NTXU,counted) where NTXU,counted = min(NTXU,active , 8).
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2.2. RF requirements for NCR-MT receiver
In the following table, we summarized the progress of discussion of NCR-MT Rx RF requirement so far, therefore in this following section, we aim to resolve the all the remaining issues for NCR-MT Rx part.
Table 2.2-1. the summary of the progress of NCR-MT RF requirement discussion
	
	Status/Progress

	General for all Rx requirements
	R4-2220255@RAN4#105 meeting
· 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. 

	NCR-MT reference sensitivity
	R4-2302903：
· To define the NCR-MT Refsens requirement based on IAB-MT approach;
· To use the proposal 3 as baseline for calculation of power level of Refesens requirement;
· Note: FFS for NF
· For 30kHz and 60kHz FRC, to reuse the existing FRC from TS38.174 Annex A.1
· For 15kHz FRC, FFS 
R4-2309893
Issue 3-2-1    REFSENS requirement
· Agreement:
· NF is assumed as 5dB for FR1 WA NCR-MT, 
· FR1 LA NCR-MT:
· Option1: 13dB
· Option 2: legacy UE value 
· NF is assumed as 10dB for 30GHz and 12dB for 45GHz for FR2 NCR-MT

R4-2313903:
Issue 3-2-1    REFSENS requirement
· Agreement:
· For LA NCR-MT: reusing legacy UE assumption on NF
· Use the revised Table 2-1 for FRC parameters below for FR1 NCR-MT 
Table 2-1: FRC parameters for FR1 reference sensitivity level for NCR-MT.
	Reference channel
	G-FR1-A1-21
	G-FR1-A1-22
	G-FR1-A1-23
	G-FR1-A1-24
	G-FR1-A1-25
	G-FR1-A1-26

	Subcarrier spacing (kHz)
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	25
	11
	11
	106
	51
	24

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	

NOTE 1:   DL-DMRS-config-type = 1 with DL-DMRS-max-len = 1, DL-DMRS-add-pos = pos2 with = 2, = 6 and 9 as per Table 7.4.1.1.2-3 of TS 38.211 [3].
NOTE 2:   MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity 




	NCR-MT dynamic range 
	R4-2309893
Issue 3-2-2    Dynamic range requirement
· Agreement:
· Proposal 1 agreed
· Proposal 1: propose not to define the dynamic range requirement for NCR-MT.


	NCR-MT ACS/NCR-MT In-band blocking
	R4-2309893
Issue 3-2-3    ACS/IBB
· Agreement:
· For wide area NCR-MT: reusing IAB-MT requirements
· For local are NCR-MT: FFS 
R4-2313903:
Issue 3-2-2    ACS/IBB
· Agreement
· Proposal 1: for Local area NCR-MT use the UE ACS requirement 
· Proposal 2: for Local area NCR-MT IBB requirement, follow the legacy UE requirement 


	NCR-MT Out of band blocking
	R4-2309893
Issue 3-2-4    OOBB requirement
· Agreement:
· For wide area NCR-MT: reusing IAB-MT requirements
· For local are NCR-MT: FFS 
R4-2313903:
Issue 3-2-3    OOBB requirement
· Agreement:
· For OOBB requirement for Local area NCR-MT, propose to follow the legacy UE requirement.


	NCR-MT receiver spurious emission 
	Not discussed yet
R4-2313903:
Issue 3-2-4   Receiver spurious emission requirements
· Agreement:
· For NCR-MT which not support simultaneous MT and FWD reception 
· Proposal 1a: for receiver spurious emission requirement for Wide area NCR-MT, propose to reuse the IAB-MT requirement for it.  
· Proposal 1b: for receiver spurious emission requirement for Local area NCR-MT, propose to reuse the legacy UE requirement.  
· FFS for the applicable requirements for NCR-MT which support simultaneous MT and FWD reception


	NCR-MT receiver intermodulation
	R4-2309893
Issue 3-2-6    receiver intermodulation requirement
· Agreement:
· For wide area NCR-MT: reusing IAB-MT requirements
· For local are NCR-MT: FFS 
R4-2313903:
Issue 3-2-5    Receiver intermodulation requirements
· Agreement:
· For Local area NCR-MT Receiver intermodulation requirement, reuse legacy UE intermodulation requirements. 


	NCR-MT in-channel selectivity
	R4-2309893
Issue 3-2-7   receiver in-channel selectivity requirement requirement
· Agreement:
· Proposal 1 agreed
· Proposal 1: propose not to define the ICS requirement for NCR-MT




In last meeting, for Local area NCR-MT, we agreed to reuse the UE NF for REFSENS calculation together with IAB-MT approach. However from our understanding, the high level principle now for local area NCR-MT is reusing the UE requirement as much as possible to reuse the existing hardware implementation or the corresponding RF requirement for it.  
Proposal 5: for Local area NCR-MT REFSENS and spherical coverage requirement, propose to use the legacy UE requirement; 
In addition, similar as joint transmission between NCR-MT and NCR-Fwd part, for simultaneous reception for NCR-MT and NCR-Fwd, we need to further discuss how to define the requirement if necessary. 
In the following section, we mainly analyze whether there will be any impacts on NCR-MT receiver requirements  when NCR-MT conformance testing is conducted together with NCR-Fwd part and we mainly focus on ACRR requirement and Input IMD requirement for NCR. For the rest of NCR requirement, we don’t see the potential impacts on NCR-MT receiver requirement.
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Figure 6a. the illustration of ACRR requirement with NCR-MT Rx requirements
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Figure 6b. the illustration of ACRR requirement with NCR-MT Rx requirements

Similar as joint transmission between NCR-MT and NCR-Fwd, we discuss the RF impacts on NCR-MT in the following combinations;
	WA NCR-Fwd +WA NCR-MT 
	For ACRR requirement, as we discussed in the previous meeting, the main purpose of this requirement is to measure the ratio of the average gain over a carrier of the repeater in the passband to the average gain of the repeater over an adjacent channel outside the repeater passband. The power within pass-band and out of pass-band in ACRR conformance testing could be similar or equal.  

For FR1:
If we assume the power level within pass-band as following based on downlink EVM requirement.
For the WA NCR-Fwd scenario, then the power level of interfering signal should be
1) -75dBm to -62dBm from 5MHz to 100MHz for QPSK, 16QAM, 64QAM;
2) -68dBm to -55dBm from 5MHz to 100MHz for 256QAM;
Table 6.6.1.1-1: Minimum input power for repeater EVM
	Repeater DL class
	Minimum input power spectral density (dBm/MHz)

	
	QPSK, 16 QAM, 64QAM
	256QAM1

	WA
	-82
	-75

	MR
	-77
	-70

	LA
	-74
	-67

	Note 1: support of 256QAM is based on the declaration



For WA NCR-MT, since it was agreed to reuse the ACS requirement of IAB-MT inherited from WA BS ACS requirement as following. 

[image: ] 
In short, when ACRR interfering signal is placed outside of pass-band as following, its power level is still supposed to be much lower than interfering signal power level of ACS requirement of NCR-MT.  
[image: C:\Users\10164284\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\77D572DF.tmp]
Based on this consideration, then for joint reception of NCR-MT and NCR-Fwd, the wanted signal for NCR-MT ACS requirement is not impacted by NCR-Fwd DL ACRR requirement during the joint reception. 
Proposal 6a: for FR1 WA NCR-Fwd +WA NCR-MT
Propose to reuse the wanted signal for NCR-MT ACS during the joint reception between NCR-MT and NCR-Fwd; 
For FR2:
If we consider the minimum input power for 256QAM as input power of ACRR requirement to measure the antenna gain within and outside of pass-band, then its supposed power within 50MHz next to pass-band should be as following:
1) -66-GRX_ANT+10*log10(50)=-47dBm/50MHz-GRX_ANT for 24.25-33.4GHz ;
2) -64-GRX_ANT+10*log10(50)= -45dBm/50MHz-GRX_ANT for 37-56GHz ;

[image: ]

[image: ]

For interfering signal of WA NCR-MT requirement could be specified in the following way:
-	1 dB step within the range -96 [10dBi gain] to -119 dBm [35dBi gain] dB for WA
1)-96+10+27.7+[0/-3dB]=[-58.3->-61.3]dBm/50MHz
2)-119+35+27.7+[0/-3dB]=[-56.3->-59.3]dBm/50MHz
In short, the supposed input power over the air should be 
1)[-58.3->-61.3]dBm/50MHz- GRX_ANT
2)[-56.3->-59.3]dBm/50MHz--GRX_ANT
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Based on above analysis, input signal power level outside of pass-band of DL ACRR is around 11dB higher than ACS interfering signal power level of NCR-MT. However for such kind of conformance testing, it’s not fair since the signal within pass-band is to achieve very high SINR to meet the target EVM requirement at the repeater. However for NCR-MT part, input power is still defined with SINR as -1dB for refsens. Fo such use case, at least the wanted signal for NCR-MT could be similar power as NCR-Fwd input power level with shared antenna connector, then in such case there will be almost no performance degradation.
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Proposal 6b: for FR2 WA NCR-Fwd +WA NCR-MT
Propose to update the wanted signal power level for NCR-MT with minimum input power for EVM requirement during the joint reception between NCR-MT and NCR-Fwd or no testing for it; 


	WA NCR-Fwd +LA NCR-MT 
	Proposal 8a: for FR1 WA NCR-Fwd +LA NCR-MT
Propose to update the wanted signal power level for NCR-MT with minimum input power for EVM requirement during the joint reception between NCR-MT and NCR-Fwd or no testing for it; 
Proposal 8b: for FR2 WA NCR-Fwd +LA NCR-MT
Propose to update the wanted signal power level for NCR-MT with minimum input power for EVM requirement during the joint reception between NCR-MT and NCR-Fwd or not testing for it;

	LA NCR-Fwd +LA NCR-MT 
	For FR1:
If we assume the power level within pass-band as following based on downlink EVM requirement.
For the LA NCR-Fwd scenario, then the power level of interfering signal should be
1) -67dBm to -54dBm from 5MHz to 100MHz for QPSK, 16QAM, 64QAM;
2) -60dBm to -47dBm from 5MHz to 100MHz for 256QAM;
Table 6.6.1.1-1: Minimum input power for repeater EVM
	Repeater DL class
	Minimum input power spectral density (dBm/MHz)

	
	QPSK, 16 QAM, 64QAM
	256QAM1

	WA
	-82
	-75

	MR
	-77
	-70

	LA
	-74
	-67

	Note 1: support of 256QAM is based on the declaration



For LA NCR-MT, since it was agreed to UE requirement as following.  If assuming the UE REFSENS requirement is around -100dBm, then interfering signal for NCR-MT ACS requirement should be around -54.5dBm which is somehow close to LA NCR-Fwd ACRR mean signal outside of pass-band as shown in the following figure. 
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However as we mentioned in the previous section, it’s not fair to good input for repeater fwd link part and to have bad signa input for NCR with shared connectors, from this perspective, we 
Based on this consideration, then for joint reception of NCR-MT and NCR-Fwd, the wanted signal for NCR-MT ACS requirement is not impacted by NCR-Fwd DL ACRR requirement during the joint reception. 
Proposal 8a: for FR1 LA NCR-Fwd +LA NCR-MT
Propose to update the wanted signal power level for NCR-MT with minimum input power for EVM requirement during the joint reception between NCR-MT and NCR-Fwd or no testing for it; 
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For FR2:
If we consider the minimum input power for 256QAM as input power of ACRR requirement to measure the antenna gain within and outside of pass-band, then its supposed power within 50MHz next to pass-band should be as following:
1) -66-GRX_ANT+10*log10(50)=-47dBm/50MHz-GRX_ANT for 24.25-33.4GHz ;
2) -64-GRX_ANT+10*log10(50)= -45dBm/50MHz-GRX_ANT for 37-56GHz ;
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For LA NCR-MT, since it was agreed to UE requirement as following. If assuming the UE REFSENS requirement is around -85dBm, then interfering signal for NCR-MT ACS requirement should be around -50dBm which is somehow close to LA NCR-Fwd ACRR mean signal outside of pass-band as shown in the following figure. 
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Proposal 8b: for FR2 LA NCR-Fwd +LA NCR-MT
Propose to update the wanted signal power level for NCR-MT with minimum input power for EVM requirement during the joint reception between NCR-MT and NCR-Fwd or not testing for it;

	LA NCR-Fwd +WA NCR-MT  
	Proposal 3: not to consider the combination of LA NCR-Fwd+WA NCR-MT in Rel-18.




For the simultaneous reception of NCR-MT and NCR-Fwd in NCR input intermodulation requirement perspective, since intermodulation requirement might fall into the wanted signal of NCR-MT especially for FR1 scenario. In addition, it seems that CW signal power level for repeater input intermodulation requirement is also a bit higher than -46dBm CW defined for FR1 UE receiver intermodulation requirement. From these perspective, certain reference degradation on NCR-MT wanted signal should be considered instead of without any performance degradation. For FR2, there are no transmitter intermodulation and receiver intermodulation requirement defined yet, however considering the potential intermodulation signal from repeater fwd link fall into NCR-MT carrier bandwidth similar as FR1 scenario, we also propose to have certain REFSENS degradation to be allowed.  
Proposal 9: For the simultaneous reception of NCR-MT and NCR-Fwd in NCR input intermodulation requirement, 6dB REFSENS degradation could be allowed once the intermodulation signal fall into NCR-MT bandwidth; 
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Figure 7. the illustration of Input IMD requirement with NCR-MT Rx requirements
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Conclusions
In this contribution, we want to share further views on NCR-MT RF requirements and proposals are made as following:
Proposal 1: for joint transmission between NCR-MT and NCR-Fwd , in case of separate connector or TAB connectors between NCR-MT and NCR-Fwd, the individual RF requirement could be applicable respectively. 
For joint transmission with the shared connector or TAB connector between NCR-MT and NCR-Fwd
	Combination
	Analysis

	WA NCR-Fwd +WA NCR-MT 
	
Proposal 1a: for FR1, to follow FR1 BS multi-carrier intra-band CA approach,  requirement out side of passband bandwidth should based on edge carrier or edge nominal bandwidth of repeater;  
Proposal 1b: for FR2, the requirement should be based on accumulated BW between NCR-Fwd pass-band bandwidth, Prated,t,TRP  is also based on sum of NCR-Fwd and NCR-Fwd.
 

	WA NCR-Fwd +LA NCR-MT 
	
Proposal 2: for the joint transmission between NCR-MT and NCR-Fwd, only more relaxed requirement should be applicable for emission and spurious requirement.

	LA NCR-Fwd +LA NCR-MT 
	

	LA NCR-Fwd +WA NCR-MT  
	Proposal 3: not to consider the combination of LA NCR-Fwd+WA NCR-MT in Rel-18.



Proposal 4a: for Local area NCR-MT type 1-H and 1-O, don’t apply the scaling factors on top of basic emission requirements; 
Proposal 4b: for Wide area NCR-MT type 1-H and 1-O, scaling factors are still applicable, 9dB for NCR-type 1-O and 10log(NTXU,counted) where NTXU,counted = min(NTXU,active , 8).
Proposal 5: for Local area NCR-MT REFSENS and spherical coverage requirement, propose to use the legacy UE requirement; 
	WA NCR-Fwd +WA NCR-MT 
	For FR1:
Proposal 6a: for FR1 WA NCR-Fwd +WA NCR-MT
Propose to reuse the wanted signal for NCR-MT ACS during the joint reception between NCR-MT and NCR-Fwd; 
For FR2:
Proposal 6b: for FR2 WA NCR-Fwd +WA NCR-MT
Propose to update the wanted signal power level for NCR-MT with minimum input power for EVM requirement during the joint reception between NCR-MT and NCR-Fwd or no testing for it; 


	WA NCR-Fwd +LA NCR-MT 
	Proposal 7a: for FR1 WA NCR-Fwd +LA NCR-MT
Propose to update the wanted signal power level for NCR-MT with minimum input power for EVM requirement during the joint reception between NCR-MT and NCR-Fwd or no testing for it; 
Proposal 7b: for FR2 WA NCR-Fwd +LA NCR-MT
Propose to update the wanted signal power level for NCR-MT with minimum input power for EVM requirement during the joint reception between NCR-MT and NCR-Fwd or not testing for it;

	LA NCR-Fwd +LA NCR-MT 
	Proposal 8a: for FR1 LA NCR-Fwd +LA NCR-MT
Propose to update the wanted signal power level for NCR-MT with minimum input power for EVM requirement during the joint reception between NCR-MT and NCR-Fwd or no testing for it; 
Proposal 8b: for FR2 LA NCR-Fwd +LA NCR-MT
Propose to update the wanted signal power level for NCR-MT with minimum input power for EVM requirement during the joint reception between NCR-MT and NCR-Fwd or not testing for it;

	LA NCR-Fwd +WA NCR-MT  
	Proposal 3: not to consider the combination of LA NCR-Fwd+WA NCR-MT in Rel-18.


Proposal 9: For the simultaneous reception of NCR-MT and NCR-Fwd in NCR input intermodulation requirement, 6dB REFSENS degradation could be allowed once the intermodulation signal fall into NCR-MT bandwidth; 
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6.5D.2  Out of band emission for UL MIMO

For UE supporting UL MIMO, the requirements for Out of band emissions resulting from the modulation process and
non-linearity in the transmitters is defined as the sum of the emissions from all UEfransmit antenna comectors.

For UE with two or four transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements in
subdlasuse 6.5.2 apply. The requirements shall be met with UL MIMO configurations described in clause 6 2D.1

For UE support uplink full power transmission (ULEPTs) for UL MIMO, the requirements in clause 6.5.2 shall apply.
‘Thereqirements shall bemet with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE's support of
uplink full power transmission mode.

IfUE s scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirements in clause 6.5.2 apply.
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Table 7.4.1.3-1: ACS requirement for IAB.MT.

TABHIT Channel | Wanted signal | Inferfering signal mean
‘bandwidth of the ‘mean power ‘power (dBm)
lowestlhighest (@Bm)
carrir received
atiz)

0,15,20, Fre 608 | Wide Area AET 52
25,30/35, 40,45, Local Area ABHT. 44
50,60,70, 80, 90,

100
Note 1)

WOTE T The SCS forthe lowesUhighest carfer feceived s The Towest
SCS supported by the IABMIT for that bandwidh
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Table 7.6.1.1-1: Minimum input power for repeater EVM

BS Minimum input power (ABM/MHz)
class 2425-33.4GHz 37-526Ghz
Up 10 16 QAM G4QAM * 2560AMZ | Uplo 16 GAM G4QAM 256QAM 2

WA, 77~ Gaxant T3-Goar | 06- G | 75-Grar | 71-Guamr | -64- Grcar
MR,

LA
Note 1. sUpport of 64QAM s based on the dediaration
Note 2. _support of 256QAM is based on the declaration
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Table 10.5.1.4-

: OTA ACS requirement for Wide Area and Local Area IAB MT

TAB-MT channel Wanted signal Tnterfering signal mean power
bandwidth of the mean power (dBm)
lowestihighest (9Bm)
carrier received
(MH2)
50,100,200, 400 | ElSrersens+ 608 | ElSrersens sou + 277 + Arra revsens
(Note 3) (Note 1) N
ElSrersens sou + 26.7 + Arre_rersens
(Note 2)
NOTE 1. Applicable to bands defined within the frequency spectrum range of 24.25
~334GHz
NOTE 2: Applicable to bands defined within the frequency spectrum range of 37 —
526 GHz.
NOTE 3:_ElSrersens is given in subciause [10.3.3]
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Table 7.5-5: Test parameters for NR bands with Fo_ow 3300 MHz and Fut_iow2 3300 MHz, case 1

RX parameter | Units Channel bandwidth
0 Mz 5 Mz 20 Mz 20 MHz 50 Mz
Powerin E:) FSENS + 14
transmission
bandwidth
configuration
2 9B REFSENS +455 dB
BWoere Mz 0 5 20 0 50
Fomes (offsel) | MHz 0 5 20 0 50
I / I I /
0 A5 20 40 50
RX parameter | Units Channel band
60 Mz 50 MHz 90 Mz 00 MHz
Powerin g
transmission
fliiirre REFSENS + 14 dB
configuration
Poese dBm | REFSENS | REFSENS | REFSENS | REFSENS
T 77 | 445508 | +4550B | +45508 | +455d8
BWoeres Mz &0 E) 90 00
Fomes (0ffe) | MHz w0 w0 50 00
i / ] /
60 80 90 100

NOTE 1 The transmitter shal be set to 4 B below Powax Lizat the minimum UL configuration specified i
Table 7.3.2-3 with Pouax Lie defined in clause 6.2.4.

NOTE 2: The absolute value ofthe interferer offset Fierss (offset) shall be further adjusted to
([|F.coc. 1755 T+ 0.5)sCs MHz with SCS the sub-carrer spacing of the wanted signal in MHz.

The interferer is an NR signal with an SCS equal to that ofthe wanted signal
NOTE 3: The interferer consists ofthe RMC specified in Annexes A.32 2and A 3.3 2 with one sided
dynamic OCNG Patter OP 1 FDD/TDD forthe DUsignal s described in Annex A5 1 1/A5 2.1
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Table 7.5-;

fest parameters for adjacent channel selectivity, Case 1

Rx Parameter | Units Channel bandwidth
50 Mz 00 Mz 200 MHz 200 Mz
Powermn E:)
Transmission
P REFSENS + 14 dB
Configuration
Pueres forband | dBm REFSENS REFSENS REFSENS REFSENS
1258, +355d8 +355 dB +355dB +355 dB
n261
P forband | dBm REFSENS REFSENS REFSENS REFSENS
W +345d8 +345 dB +345 dB +345 dB
BWoses Mz 50 00 200 200
Fiosen: (offse) | Mz 50 00 200 00
I / / /
50 100 200 400
NOTE 3 NOTE 3 NOTE 3 NOTE 3

NOTE 1. The interferer consists ofthe Reference measurement channel specified in Annex A 3.2 with one sided
dynamic OCNG Patter as described in Annex A 3.2 and set-up according to Annex C.

NOTE 2. The REFSENS power level is specified in Clause 7.3.2, which are appicable to different UE power classes

NOTE 3: The absolute value ofthe interferer offset Finsree: (offset) shall be further adjusted to (CEIL(F pere=d/SCS)
+0.5)"SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer
signal have same SCS.
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Table 6.7.1.2-1: Input intermodaulation requirement

i offset Interfering Signal | Type of signals Measurement
Levels bandwidth
TMHZ 20 dBm,_ 2 CW carriers TMHZ
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Table 7.8.2-2: Wide band intermodulation parameters for NR bands with Foi_iow 2 3300 MHz and Fut_jow

23300 MHz.
Rx ‘Channel bandwidth
rameter Units. 10 20 40 50 60 80 90 100
par MHz MHz MHz MHz MHz MHz MHz MHz
Puin
Transmission
Bandwidth | dBm REFSENS +6
Configuration
_ per CC
o
(Modulated) | 98m 46
BWinerer2 MHz. BW.
E N -2BW
e MHz i
(Offset) +2BW
e | e 2Eisen

NOTE T The transmitter shall be set {0 40B below Poex L rcal the minimum UL configuration specified in Table 7.3.2-3 with

Poyax iz defined in clause 6.2.4.
NOTE 2: Reference measurement channel is specified in Annexes A.2.2,A.2.3, A3.2, and A.3.3 (with one sided dynamic
OCNG Pattem OP.1 FDDITDD for the DLsignal as described in Annex A.5.1.1/A5.2.1)

The Fopsren; (offset) is the frequency separation of e center frequency ofthe carier closest to the interferer and the
center frequency of the CW interferer and Fsrers 2 (offset) is the frequency separation of the center frequency ofthe
carrier closest to the interferer and the center frequency ofthe modulated interferer.
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Table 7.7.2-

Input intermodulation requirement

i offset Interfering Signal Levels Type of signals Measurement bandwidth

TMHz 53dBm — G_rcant 2CW carriers TMHz
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