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1	Introduction
A further LS has been received from RAN1 in R1-2302087 with a question on BS inter-sector interference modelling and two questions on UE interference modelling. This document discusses responses to the RAN1 LS.
[bookmark: _Ref178064866]2	Discussion
2.1	BS inter-sector interference modelling
RAN1 has requested RAN4 to provide information as follows:
For SLS in RAN1, for co-site gNB-gNB adjacent-channel CLI modelling, reuse similar method as co-site inter-sector co-channel inter-subband CLI modeling as follows. 


·  is DL Tx power of sector x per RB (in linear scale),  
·  is the maximum DL Tx Power of sector x in adjacent channel (in linear scale).
·  is the total number of DL RBs in adjacent channel.
·  is the number of DL RBs allocated for DL transmission of sector x in adjacent channel.
·  is the interference suppression capability of co-site inter-sector co-channel inter-subband CLI between the aggressor sector x and the victim sector. 
· 
· FFS the concrete value of 
·  and  are in linear scale. 
Send an LS to RAN4 to inquire on the value of .



During RAN4#106, an LS was sent to RAN1 describing modelling of the receiver, including ACS and a blocking model for the co-site inter-sector inter-sub-band case. The same modelling should apply for inter-operator. RAN4 can refer to the previous LS in the reply. Considering both receiver and transmitter, the described modelling of co-site interference is correct when considering both transmitter leakage and receiver effects, apart from that the blocking model is missing. That is:

· 
Is correct, and that in addition the blocking model should be applied based on all received power (both co-channel DL sub-band and adjacent channel) as described in the previous LS.
The above is true for modelling either co-site inter-operator adjacent channel interference or inter-gNB inter-operator adjacent channel interference (however the coupling loss between adjacent operators BS will differ depending on the case).

2.2	UE interference model without small scale fading
RAN1 has asked RAN4 to confirm their assumption as follows:

Agreement-4
For SLS in RAN1, if only large scale fading is modelled and small scale fading is not modelled for UE-UE co-channel channel model, the power of UE-UE co-channel inter-subband CLI experienced by the victim UE on each receiver chain at DL RB n can be modelled as

where
·  is the power of UE-UE co-channel inter-subband CLI from aggressor UE  to victim UE  on each receiver chain at one DL RB n (linear value).
·  is UL transmission power of UE  across all transmit chains over the allocated UL RBs (linear value)
·  is the coupling loss between UE  and UE  (linear value), accounting for analog beamforming at the aggressor UE and victim UE
·  is the total number of UL RBs in the UL subband
·  is in linear scale. For the value of , it is up to RAN4. Companies can report the value used in their simulation before receiving RAN4’s further input.
· , wherein,
· For SBFD Subband configuration with {DUD} pattern,  can be ignored
· 
·  is UL transmission power of UE  across all transmit chains per RB (linear value). , and  is the number of UL RBs allocated for UL transmission of UE .
·  is the Transmission Bandwidth Configuration, referring to Table 5.3.2-1 in TS 38.101-1 for FR1 and in TS 38.101-2 for FR2-1.
·  for FR1 with 100MHz transmission bandwidth and 30kHz SCS
·  for FR2-1 with 200MHz transmission bandwidth and 120kHz SCS
·  is the starting frequency offset between the allocated UL RBs and the measured non-allocated RB (e.g. ∆RB = 1 or ∆RB = -1 for the first adjacent RB outside of the allocated UL RBs)
· EVM is the limit specified in Table 6.4.2.1-1 in TS 38.101-1 for FR1 and in TS 38.101-2 for FR2-1 for the modulation format used in the allocated RBs.
Send an LS to RAN4 to inform them of the above agreement and to check if the RAN1 agreement is inline with RAN4’s understanding.



Regarding the ICS, there is a need to decide an ICS value in this meeting and respond to RAN1. It is not really obvious that the interference from selectivity is spectrally flat, but that may be a reasonable assumption in the absence of a more accurate model.
Regarding the IBE, RAN4 has already replied that the IBE should be used.

2.3	UE interference model with small scale fading
RAN1 has asked RAN4 to confirm their assumption as follows:

For SLS in RAN1, if both large-scale and small-scale fading are modelled for UE-UE co-channel channel model, the UE-UE co-channel inter-subband CLI signal across all Rx chains at DL RB  at victim UE can be modeled as:
 where,
·  is the first part of UE-UE co-channel inter-subband CLI across all Rx chains at DL RB , caused by power leakage at aggressor UE,
·  is the  channel matrix between aggressor UE and victim UE at DL RB , the beamforming of the aggressor UE and the victim UE can be taken into account by 
·  is the number of Rx chains and  is the number of Tx chains
·  is the  normalized wideband UL digital precoder of the aggressor UE, .
· ,
·  , , is modelled as white Gaussian noise
·  has the same meaning as in the agreement for the case only large-scale fading is modelled
·  is modelled as frequency flat


· , , is modelled as white Gaussian noise, 
·  
·  is the  channel matrix between aggressor UE and victim UE at UL RB , the analog beams of the aggressor UE and the victim gNB can be taken into account by ,
·  is the  normalized wideband UL digital precoder of the aggressor UE, 
·  is the symbol transmitted at UL RB  at aggressor UE with transmission power for each layer as .
·  has the same meaning as in the agreement for the case only large-scale fading is modelled
·  is the total number of UL RBs in the UL subbands,
·  is in linear scale. For the value of , it is up to RAN4. Companies can report the value used in their simulation before receiving RAN4’s further input.
Send an LS to RAN4 to inform them of the above agreement and to check if the RAN1 agreement is inline with RAN4’s understanding.



It is not entirely obvious why the question on UE emission and selectivity is asked separately for the cases with and without small scale fading mentioned, since the UE RF behavior is not dependent on the fading channel.
The ICS should be discussed and confirmed in this meeting.
[bookmark: _Ref174151459][bookmark: _Ref189809556]Regarding the IBE, the IBE is applicable per antenna connector at the UE, and so if the UE is assumed to have more than one transmit antenna then the IBE should be increased by a factor 10log(Nt). (However, the total power of the UE should be scaled to the power per transmitter and the combination of those two will cause no change to the relative IBE requirement).

Clarify the UE ICS
Clarify that the IBE is applied per UE transmitter (with the per transmitter output power assumed)
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