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1 Introduction

In RAN94e meeting, the SID on evolution of NR duplex operation [1] as one of related R18 package was approved. Where the objective is to identify and evaluate the potential enhancements to support duplex evolution for NR TDD in unpaired spectrum. 
In order to have a good alignment between companies on the evaluation, it was agreed in the revised SID [2] that RAN4 should be involved early to provide necessary information to RAN1 as needed and study the feasibility aspects due to high impact in antenna/RF and algorithm design, which include antenna isolation, TX IM suppression in the RX part, filtering and digital interference suppression. For this reason, an LS on interference modelling for duplex evolution [3] from RAN1 is received before this meeting. This contribution provides some initial considerations based on the LS.
2 Discussion
From the LS [3], it can be seen that there are three kinds of interference modelling need to be considered.
Table 1, the three kinds of interference modelling

	Type of interference modelling
	Deployment scenarios

	1, gNB self-interference
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	2a, gNB-gNB co-channel CLI
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 2: co-site inter-sector 

	2b, UE-UE co-channel CLI
	
[image: image5.emf]UL

DL

UL to DL CLI



	3a,gNB-gNB adjacent-channel CLI
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1. gNB self-interference 
In the LS, the separate estimates for spatial isolation, subband frequency isolation, beamform nulling/isolation, and digital cancellation, etc., as below representing the overall self-interference suppression is proposed. 
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 denotes the spatial isolation.
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 denotes the suband frequency isolation between the Tx frequency unit m and the Rx frequency unit n.
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 denotes the beamform nulling or beam isolation.
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 denotes the digital cancellation capability.


Spatial isolation
The spatial isolation for co-site gNB depends on the operating carrier frequency, distance of antenna and antenna configuration (i.e. different sectorisation as well as post- and wall-mounted antennas). In terms of antenna mounting, the following configurations need to be considered. From the measurement results from [4], it can be observed that different configurations have different isolation and the lowest measured isolation is from configuration IV if the same distance is considered for all the configurations. In order to use one value for all the configurations, 30dB minimum coupling loss (MCL) is assumed for both WCDMA, LTE and NR FR1 when defining transmitter intermodulation requirement [5]. For FR2, as the carrier frequency is very different, the MCL value needs to FFS.
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Figure 1, different configurations on antenna mounting for co-site gNB

Observation 1: the lowest measured isolation is from configuration IV if the same distance is considered for all the configurations.
Observation 2: 30dB minimum coupling loss (MCL) is assumed for both WCDMA, LTE and NR FR1 for co-side BS when defining transmitter intermodulation requirement.
Frequency isolation
Like ACLR and ACS in adjacent carrier case, the frequency isolation could be also divided into two parts. One is for transmitter part and the other is receiver part. For the transmitter part, the in-band emission for UE side as shown in below could be as a reference. Because the better linearity of the device could be achieved for BS side, the general minimum requirement (exclude IQ Image/Carrier leakage/adjacent RB cases) for BS side could be improved compared to [image: image22.png]Pon



 - 30 dB for UE. As 30dB is the ACLR for UE, if we follow the same approach, the general minimum requirement for BS side could be [image: image24.png]Pon



 - 45dB as 45dB is the ACLR for BS.
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Figure 2, in-band emission for UE

For the receiver part, the current in-channel selectivity (ICS) for BS side illustrated in figure 3 could be as a reference. It shall be noted that ~20dB requirement is under the condition that the wanted and interfering signal are placed adjacently around Fc , we may need to further study whether this ~20dB could be also applied for all other RB allocation case.
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Figure 3, in-channel selectivity for BS
Observation 3: the in-band emission improved from UE side and current ICS requirement from BS side could be as a reference when deriving the frequency isolation.
2a/2b.

gNB-gNB/ UE-UE co-channel CLI

In the LS, there are two subcases as shown in table 1 for gNB-gNB co-channel CLI. Subcase 1 is for inter-site gNB-gNB, while subcase 2 is for co-site inter-sector. From our view, only subcase 1 should be considered as the subcase 2 is the same with gNB self-interference cases.
In the LS, the questions come from the following two aspects:
	· Aspect 1: The unwanted emissions due to Tx non-linearity at the transmitter of the aggressor from the allocated RBs to the non-allocated RBs in the same carrier.

· Aspect 2: The receiver selectivity at the victim to receive the desired signal in the allocated RBs in the presence of the unwanted signals at the non-allocated RBs. (e.g. receiver blocking at the victim, overload of the receiver dynamic range, etc)


From our view, the two aspects are very similar as above mentioned transmitter part and receiver part in Frequency isolation in the gNB self-interference case. For gNB-gNB co-channel CLI case, it can even be argued that they are the same.
Observation 4: the two aspects are very similar to transmitter part and receiver part in Frequency isolation as mentioned above in the gNB self-interference case especially for gNB-gNB co-channel CLI case, thus they could be discussed together.
3,

gNB-gNB/ UE-UE adjacent-channel CLI
For these two cases, the questions in the LS are based on the following aspects
	· Aspect 1: The unwanted emissions due to Tx non-linearity at the transmitter of the aggressor from the allocated RBs in one carrier to the non-allocated RBs in the adjacent carrier.

· Aspect 2: The receiver selectivity at the victim to receive the desired signal in the allocated RBs in one carrier in the presence of the unwanted signals at the non-allocated RBs in the adjacent carrier. (e.g. receiver blocking at the victim, overload of the receiver dynamic range, etc)


From our view, these two aspects are similar as ACLR and ACS thus could be considered together as ACLR. If we take the existing ACLR and ACS requirement to evaluate the possible ACIR per carrier, ACIR for BS-BS is 42.5 dBand ACIR for UE-UE is 28.2 dB, whether they are also applied to other granularity (e.g., per subband or per RB) needs FFS
Table 2, ACS and ACLR requirement for FR1

	
	NR

	BS
	ACLR
	45 dB

	
	ACS
	46 dB

	UE
	ACLR
	30dB 

	
	ACS
	33


Observation 5: the two aspects for gNB-gNB/ UE-UE adjacent-channel CLI could be reflected by ACIR，the granularity shall be for FFS.
3 Conclusion

In this paper, we provide some initial considerations for the LS on interference modeling for duplex evolution, made the following observations.
For gNB self-interference: 
Observation 1: the lowest measured isolation is from configuration IV if the same distance is considered for all the configurations.
Observation 2: 30dB minimum coupling loss (MCL) is assumed for both WCDMA, LTE and NR FR1 for co-side BS when defining transmitter intermodulation requirement.

Observation 3: the in-band emission improved from UE side and current ICS requirement from BS side could be as a reference when deriving the frequency isolation.
For gNB-gNB/ UE-UE co-channel CLI:
Observation 4: the two aspects are very similar to transmitter part and receiver part in Frequency isolation as mentioned above in the gNB self-interference case especially for gNB-gNB co-channel CLI case, thus they could be discussed together.

For gNB-gNB/ UE-UE adjacent-channel CLI:

Observation 5: the two aspects for gNB-gNB/ UE-UE adjacent-channel CLI could be reflected by ACIR，the granularity shall be for FFS.
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