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Introduction
An incoming LS [1] was received from RAN1 on interference modelling and several issues need to be confirmed by RAN4. In this contribution, we provided our views for the response to the LS.
Discussion
In the following discussion, our replies on interference modelling for duplex evolution are marked in red.
In RAN1#112, RAN1 made the following agreements.
Agreement-1
Agree the updated TR for RAN1 in R1-2300997 in principle.
[bookmark: _Hlk131440223]In RAN4#106 meeting, TR skeleton of RAN4 part for TR 38.858 was also discussed and decided. Companies are encouraged to prepare TPs for interested topics in further meetings.

Agreement-2
Inform RAN4 of the updated RAN1 part of the TR. And include the following conclusion in the LS to RAN4.
Conclusion
Regarding the feasibility analysis of SBFD, RAN1 focus on feasibility analysis from performance perspective, specification perspective and impact on legacy operation perspective. The study on implementation feasibility is up to RAN4.
In RAN4#106 meeting, TR skeleton of RAN4 part for TR 38.858 was discussed and decided. Besides the implementation part, impact on RF requirements, adjacent channel co-existence evaluation and regulatory aspects will be in charge by RAN 4. The Sections for RAN4 part in TR 38.858 are listed in the following table. Companies are encouraged to prepare TPs for interested topics in further RAN4 meetings.
	No.
	Section for TR 38.858

	1
	10.1 Background for analysis

	2
	10.2 Feasibility of FR1 Wide Area BS aspects

	3
	10.3 Feasibility of FR1 Medium Range BS aspects

	4
	10.4 Feasibility of FR1 Local Area BS aspects

	5
	10.5 Feasibility of FR2 BS aspects

	6
	10.6. FR1 Feasibility of UE aspects

	7
	10.7 FR2 Feasibility of UE aspects

	8
	10.8 Summary

	9
	11.1 Impact on BS RF requirements

	10
	11.2 Impact on UE RF requirements

	11
	12 Adjacent channel co-existence evaluation results

	12
	13 Regulatory aspects for deploying the duplex enhancements in TDD unpaired spectrum

	13
	Annex <D>: Adjacent channel co-existence evaluation




Agreement-3
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. 
[bookmark: _Hlk131859717]Send an LS to RAN4 to inquire on the value of .
In the second part of reply LS [2], RAN4 provided the spatial isolation and the values  and   for co-site gNB-gNB adjacent-channel CLI modelling. RAN1 can calculate the value of 
based on RAN4’s reply.
· Regarding spatial isolation values, the following values have been proposed for macro BS in RAN4:
· FR1: 62-93dB with 75dB being typical values.
· FR2: 75-98dB with 88dB being typical values.
· The ACLR/ACS values for FR1 and FR2 are shown in the table below.
	Range
	ACLR [dB]
	ACS [dB]

	FR-1
	45
	46

	FR-2
	28
	24




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.
[bookmark: _Hlk131861261]Generally, the above agreement is inline with RAN4’s understanding.
In RAN4, we discussed UE co-channel Rx model and no final consensus was reached. For Sub-band/In-channel selectivity, that is ICSUE in RAN1’s model, the range 20~33 dB was proposed for FR1 and 20~34dB for FR2-1. RAN1 can refer to this range if no further RAN4 reply was received.

Working assumption:
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.

Generally, the above agreement is inline with RAN4’s understanding.
In RAN4, we discussed UE co-channel Rx model and no final consensus was reached. For Sub-band/In-channel selectivity, that is ICSUE in RAN1’s model, the range 20~33 dB was proposed for FR1 and 20~34dB for FR2-1. RAN1 can refer to this range if no further RAN4 reply was received.
 Conclusion
This contribution discusses interference modelling issues for duplex evolution in the LS [1]. Our proposed reply is as in the discussion part.
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