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1. Introduction
In RANA4#94e meeting we made great progress on IAB RF aspects covering almost all requirements. This contribution provides summary on the remaining issues and associated further discussion on receiver RF requirements.    
2. Summary
To summary last meeting agreement and open issues the WF agreed in [3] is further updated to include the agreement on ACS and IBB captured in [4][5] as table below. As shown in the table the main open issues would be Reference sensitivity, ACS and IBB for FR2. For FR1 except the remaining issues the same as FR2, dynamic range and receiver intermodulation are also anticipated for further consensus. Hence this contribution will discuss further on common remaining issues between FR1 and FR2 on detail of Reference sensitivity, ACS and IBB.  
	Requirement
	WF on FR2 IAB-MT
	WF on FR1 IAB-MT

	Reference sensitivity 
	FR2 IAB-MT will follow the BS type 2-O liked declaration approach with declared basis level EISREFSENS_50M within the OTA REFSENS RoAoA :
- EISREFSENS_50M declaration range applied for IAB-MT
· Option 1: If multiple IAB-MT [power] classes agreed, multiple ranges may be defined 
· Option 2: If only one IAB-MT [power] classes agreed, single range may be enough 
- EISREFSENS_50M declaration can be independent for IAB-MT and IAB-DU
- FFS on FRC for IAB-MT EISREFSENS 
	FFS on detail

	Dynamic range
	No requirement will be needed and defined for IAB-MT under sub-clause Receiver dynamic range.
	FFS

	ACS
	ACS: 23dB for 28GHz/24dB for 39GHz range
Wanted signal : option 1-> REFSENS+6dB
               option 2-> REFSENS +14dB
	Option 1: reuse the BS requirement as 46dB ACS
Option 2: reuse the UE requirement as 33dB ACS

	IBB
	FFS with below agreement:
Agree in-band blocking requirement is required.
Agree on Interfering signal level will be linked to REFSENS
	reuse the BS requirement if 46dB ACS applied for IAB-MT
FFS if 33dB ACS applied for IAB MT

	Out-of-band blocking
	· OOBB interference level : reuse corresponding interference level of BS OOBB requirement 
· Frequency range applied for OOBB requirement : reuse BS boundary between in-band blocking and out-of-band blocking  
· [Wanted signal level should be equal to or no less than wanted signal level agreed for corresponding IBB requirement.]

	Receiver Intermodulation requirement
	Receiver intermodulation is not needed for FR2 IAB-MT
	FFS

	OTA Receiver spurious emission
	Reuse BS RX spurious emission requirement for IAB

	In channel selectivity
	No in-channel selectivity requirement will be defined for IAB-MT


. 
3. Discussion 
Reference sensitivity   
Considering the tentative agreement on IAB-MT power class it is suggested to consider two clarification range for IAB-MT one for Wide Area class and the other one based on the final outcome of IAB-MT classification discussion. The idea of whole range to cover all potential IAB-MT classification is not favoured even though it may allow full range of implementation flexibility. But it would also make the IAB-MT classification vague in view of reference sensitivity. Furthermore, considering in IAB-MT classification discussion the majority view is that the IAB-MT and IAB-DU class can be independent hence it should be confirmed that EISREFSENS_50M should be declared independently for IAB-MT and IAB-DU. It should be clarified that it is not precluded the IAB-DU and IAB-MT declare as the same level. 
Proposal 1: For FR2 IAB-MT, two OTA REFSENS declaration ranges will be defined for IAB-MT declaration which should be independent of IAB-DU.
For FR1 IAB-MT, it is straightforward for OTA sensitivity (EISminSENS) to share the same criteria as FR2 IAB-MT to be declaration based as BS within OSDD. However, there is still pending issue on how to decide the conducted requirement and associated OTA REFSENS based on conducted level. In current UE specification only conductive REFSENS defined for FR1 with 4RX antenna port as baseline for operating band above 2.6 GHz with band specific limits. At least these could be taken as starting point for [MR/LA] IAB-MT class discussion on conductive requirement. With the expectation of specification simplification the requirement can be divided as IAB-MT operating above 2.7GHz and below 2.7GHz rather than for each operating band to be defined. Based on this, the OTA REFSENS can be derived accordingly with by ΔOTAREFSENS as the same principle applied BS type 1-O.      
Proposal 2: FR1 IAB-MT OTA sensitivity should be declaration based within OSDD just like BS.  
Proposal 3: FR1 IAB-MT conductive REFSENS should be equivalent to the level based on 4RX antenna port for corresponding operating band to be supported by IAB at least for [MR/LA] class. 
Proposal 4: the FR1 IAB-MT OTA REFSENS will be derived on top of its own conductive level with offset of ΔOTAREFSENS as reused from BS spec.  
For the RFC aspect, for FR2 it would be recommended to follow the FRC definition principle as below for DL reception. 
	BS channel bandwidth [MHz] 
	Subcarrier spacing [kHz]
	FRC for REFSENS as example  
	PRB allocation

	50, 100, 200 
	60
	G-FR2-A1-1
	66

	50 
	120
	G- FR2-A1-2
	32

	100, 200, 400
	120
	G- FR2-A1-3
	66



For FR1 it is also slightly preferred to refer to kind of BS approach to simplify the core requirement to some extent. 
	 REFSENS (QPSK) for BS
	BS Channel BW
	Subcarrier spacing
	Number of PRBs

	G-FR1-A1-1
	5 MHz
	15 kHz
	25

	G-FR1-A1-2
	5 MHz
	30 kHz
	11

	G-FR1-A1-3
	10 MHz
	60 kHz
	11

	G-FR1-A1-4
	20 MHz
	15 kHz
	106

	G-FR1-A1-5
	20 MHz
	30 kHz
	51

	G-FR1-A1-6
	20 MHz
	60 kHz
	24


  Proposal 5: The IAB-MT FRC will also follow BS approach, which means not all the permutation will be defined. 

ACS/IBB
For FR2 ACS and IBB requirement our preference is still the same as previous meeting as below:
	Frequency range
	30 GHz 
(24.24 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	IAB MT ACS
	24 dB
	23 dB

	IAB-MT IBB selectivity
	24 dB
	23 dB

	Wanted signal/dBm 
	REFSENS+[14dB]

	Interference signal/dBm
	REFSENS+[36.5dB]
	REFSENS+[35.5dB]



And below consideration is the resubmitted as previous meeting as well. For IAB-MT reception, which is victim of other gNB DL transmission, according to our simulation result achieved in co-existence study, IAB-MT reception will face increased co-channel interference than normal UE due to the antenna location and size. It’s expected that the IAB-MT should be operating with relative higher wanted signal level from the min REFSENS condition. Hence the delta value on top of REFSENS should be no less than the level of corresponding UE requirement, i.e. 14dB for wanted signal. The other aspect is since no maximum input level for IAB-MT reception, there is no need to have two cases for ACS requirement. 
UE ACS and IBB share the same selectivity level but still ensure the good throughput performance. But BS IBB is assessed by statistic worst case condition with probability from 99% to 99.9%. And the conclusion is that the BS IBB selectivity is several dB higher compared to ACS to cope with the higher interference signal level in IBB range. If we take case of IAB-MT, as mentioned above, the main impact on IAB-MT reception would be co-channel interference. According to our observation of co-existence simulation result, it is expected that the keep the same selectivity of ACS for IAB-MT IBB could still ensure the system performance.   
Proposal 6: apply REFSENS + [14dB] as wanted signal and REFSENS+[36.5/35.5dB] as interference signal level for both FR2 ACS and IBB
Regarding FR1 ACS requirement, according our simulation result there would be no co-existence issue for IAB-MT reception with UE ACS level. We conclude 33dB ACS can ensure the rejection on adjacent channel interference from gNB DL transmission around especially with beamforming considered. Furthermore, there are two cases of ACS and at least two cases of IBB requirement defined for UE side, it should be further considered the necessity to support both cases if UE type of requirement to be taken as baseline for IAB-MT consideration. But first of all we should decide the ACS level, then extend to IBB discussion further for FR1.
For IBB one option is to reuse BS requirement. But it is difficult to construct the potential scenario to apply the narrow band blocking as defined for BS to IAB-MT DL reception with interference configured with 1PRB only.
Observation: the applicability of narrow band blocking for IAB-MT needs clarification. 
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