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Introduction
[bookmark: _Hlk118297357]In the last meeting, interference modelling was discussed for full duplex operation from UE perspective. Several agreements on adjacent channel and co-channel models for FR1 and FR2-1 were captured in [1] from UE perspective. For adjacent channel model, it is still FFS whether to consider ACLR2 for UE Tx aggressor. The Rx dynamic range for FR2-1 still needs further clarification. For co-channel model, it can be quite diverse for Rx model from UE perspective. In this contribution, we provide our views on the remaining issues on interference modelling for full duplex and subband definition from UE perspective. 
Discussion
Adjacent channel model
[bookmark: _Hlk118297047]The progress for adjacent channel model is summarized in Table 1 for full duplex from UE perspective.
[bookmark: _Hlk118224681]Table 1. Adjacent channel model for full duplex from UE perspective
	Adjacent channel model for FR1
	Adjacent channel model for FR2-1

	Tx side
	Rx side
	Tx side
	Rx side

	· Power Class 3 only
· Tx model
ACLR 1:30dB
ACLR 2: FFS
· Frequency flat model
· Do not model improved ACLR with backoff

	· Rx model
ACS (33 dB)
· Rx dynamic range
If the blocker is higher than -25dBm, it is assumed it will result large receiver degradation and hence the RX will not correctly decode the data (100% packet loss)
	· Tx model
OBW (23dB)
· ACLR-2 model aspect is precluded for FR2-1

	· Rx model
ACS 23dB
· Rx dynamic range
For FR2-1 Use the same method as in FR1, with changes being related to the parameters of ACS value, REFSENS, and maximum input power level 



[bookmark: _Hlk118637477][bookmark: _Hlk118637932]In the last meeting, it was agreed to use ACLR1 for adjacent channel model at Tx side. It is still FFS whether to consider ACLR2 to model allocations that are less than fully allocated uplink sub-bands. From our perspective, we prefer to only consider ACLR1 for adjacent channel model at Tx side. Firstly, legacy UE requirements only consider one step ACLR model at the Tx side for adjacent channel model. It is straightforward to reuse the legacy UE RF requirements instead of consider two-step ACLR. Secondly, the interference modelled by ACLR2 can be insignificant which can be neglected in the interference modelling. Thirdly, even for those allocations less than full channel, ACLR1 can still be used as baseline for adjacent channel interference modelling. In a summary, we suggest to only consider ACLR1 for adjacent channel model at UE Tx side.
[bookmark: _Hlk118639925]Proposal 1: It is suggested to only consider ACLR1 for adjacent channel model at UE Tx side.
For adjacent channel model for FR1 at UE Rx side, it was agreed to use maximum input level -25 dBm as the criteria when the UE RX will not correctly decode the data (100% packet loss). For Rx dynamic range in FR2-1, the same method is used as FR1 with changes to the Rx parameters. For FR2-1, it is straightforward to consider the legacy UE Rx requirements as baseline. The maximum input level is defined as -25dBm for FR2-1. The same value can still be used for Rx dynamic range for adjacent channel. For FR2-1 UE, the statement is also true that if the blocker is higher than -25dBm, it is assumed it will result large receiver degradation and hence the RX will not correctly decode the data (100% packet loss). It is suggested to use -25dBm maximum input level for Rx dynamic range for FR2-1.
[bookmark: _Hlk118639940][bookmark: _Hlk118638828]Proposal 2: For FR2-1, the -25dBm maximum input level can still be used for adjacent channel model at UE Rx side.
[bookmark: _Hlk110692848]Co-channel model
The progress for co-channel model is summarized in Table 2 for full duplex from UE perspective.
Table 2. Co-channel model for full duplex from UE perspective
	Co-channel model for FR1
	Co-channel model for FR2-1

	Tx side
	Rx side
	Tx side
	Rx side

	· Tx model
· Use IBE-based model for co-channel
· IBE-based model granularity is 1 RB.
· The IBE-based model should Include the image aspect of IBE and assume the LO is in the middle of the channel to allow for correct placement of the image frequency.
	· Receiver sub-band selectivity
· FFS with below candidate options for further consideration:
· [bookmark: _Hlk118279637][bookmark: _Hlk118280150]Option 1: 0 dB without any rejection/attenuation on interference in adjacent sub-band 
· Option 2: Something based on 33 dB FR1 ACS but the details are not clear
· Option 3: Typical performance model
· Other options not precluded 
· [bookmark: _Hlk118303331]FFS for the sub-band definition from UE perspective for SBFD operation 
· Further discuss the definition of sub-band selectivity 
· [bookmark: _Hlk118302455]FFS whether UE channel bandwidth be configured to equal the sub-band BW for SBFD operation from UE perspective 
	· Tx model
· Use the same approach as in adjacent channel aggressor model for FR2-1
	· For FR2-1 use the same method as in co-channel RX victim for FR1. Note that the co-channel RX victim method for FR1 has not been agreed yet.


In the last meeting, it was agreed to use IBE for co-channel model at UE Tx side. However, according to the agreed WF [1], co-channel model was agreed to use the same approach as in adjacent channel aggressor model for FR2-1. Although the agreement was clarified by the Moderator in the email reflector after RAN4#104bis-e as follows, further confirmation is needed in RAN4#105 meeting for Tx model for co-channel in FR2-1.
UE TX aggressor toward co-channel victim (FR2-1) 
Agreement: Use the same approach as in adjacent channel co-channel aggressor model for FR2-1 FR1
[bookmark: _GoBack][bookmark: _Hlk118639884]From our perspective, we think IBE is still to be used for FR2-1 since it is defined for partial RF transmission within the channel. However, ACLR is not suitable for co-channel model at Tx side since it is for adjacent channel case, not for co-channel case. Therefore, the clarified agreement is OK for us to use IBE for co-channel model at UE Tx side in FR2-1.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 3: To use IBE for co-channel model at UE Tx side in FR2-1.
During last RAN4 meeting, some companies considered the subband definition from UE perspective for SBFD operation have impacts on the co-channel model at the UE Rx side. From our perspective, for a NW operating in SBFD, legacy UEs should be efficiently supported by reusing the existing RF requirements. Then it is straightforward to apply the same existing RF requirement to SBFD-aware UE. However, for legacy UEs, the SBFD operation is transparent. There is no subband definition for legacy UEs. Therefore, we do not think the sub-band definition from UE perspective for SBFD operation can be the key factors for selecting the option of co-channel Rx model.
Observation 1: Sub-band definition from UE perspective for SBFD operation is not the decisive factor for co-channel Rx modelling given the subband is transparent for the legacy UEs. 
[bookmark: _Hlk118706328]Proposal 4: RAN4 should continue the work on co-channel Rx model taking all UEs (legacy UEs and SBFD-aware UEs) into account and the same model should be used for all UEs.
Based on the agreements, there are three options for RX side co-channel model, all the options are understood as existing models without introducing new tight requirements. Among them, option 2 that based on 33 dB FR1 ACS with unclear details requires UE channel bandwidth for all UEs (including legacy and SBFD-aware UEs) to be configured to equal the sub-band BW, resulting in significant restrictions at the NW side. The overall performance for all UEs would also be restricted by the subband BW since the BW for DL/UL BWP cannot be larger than the subband BW/UE channel BW. Therefore, option 2 should not be selected. Between Option 1 and Option 3, Option 1 is preferred considering the support for legacy UEs. 
Proposal 5: Option 1 that 0 dB without any rejection/attenuation on interference in adjacent sub-band is adopted as co-channel model at the UE Rx side.  
There is one FFS for the sub-band definition from UE perspective for SBFD operation, RAN1 had some discussions in previous RAN1 meetings for SBFD operation. RAN1 agreed that non-transparent way that both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs is the baseline. Semi-static configuration of subband time and frequency location and same subband frequency resources across different SBFD symbols is the baseline. In addition, it was further agreed that for semi-static configuration of subband frequency locations for SBFD operation, at least explicit indication of frequency location of UL subband is required, and the maximum number of UL subbands for SBFD operation in an SBFD symbol within a TDD carrier is one for the study in RAN1. To avoid increasing SBFD operation complexity at the UE side, it was also agreed that for SBFD operation within a TDD carrier, SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies is the baseline.  
About the issue for semi-static configuration of frequency location of subband(s) is whether subband(s) are configured in carrier/serving cell level or BWP level. It was preliminarily discussed during RAN1#110bis-e meeting with no agreement achieved in the end of the meeting. Our understanding is the subband definition/configuration (carrier/serving cell level and/or BWP level) from UE perspective is closely dependent on how the network to inform SBFD aware UEs the time and/or frequency locations of subbands for SBFD operation. Both options of carrier/serving cell level and/or BWP level have pros and cons. It is expected that it will be further discussed in RAN1. As analysed, we think this issue has no direct impacts on the co-channel model for UE Rx considering the SBFD unaware UEs. Therefore, RAN4 should continue the work on co-channel Rx model taking all UEs (legacy UEs and SBFD-aware UEs) into account. For configuration and/or indication of subband(s) as carrier/serving cell level and/or BWP level from SBFD-aware UE perspective can be discussed in RAN1.
Proposal 6: RAN1 should continue the discussion on sub-band definition from the perspective of SBFD-aware UEs for SBFD operation and RAN4 can take of the decision/progress made by RAN1 into account for the work if needed. 



Conclusion
This contribution discusses the remaining issues on interference modelling for full duplex and subband definition from UE perspective. The following observations and proposals are made:
Proposal 1: It is suggested to only consider ACLR1 for adjacent channel model at UE Tx side.
Proposal 2: For FR2-1, the -25dBm maximum input level can still be used for adjacent channel model at UE Rx side.
Proposal 3: To use IBE for co-channel model at UE Tx side in FR2-1.
Observation 1: Sub-band definition from UE perspective for SBFD operation is not the decisive factor for co-channel Rx modelling given the subband is transparent for the legacy UEs. 
Proposal 4: RAN4 should continue the work on co-channel Rx model taking all UEs (legacy UEs and SBFD-aware UEs) into account and the same model should be used for all UEs.
Proposal 5: Option 1 that 0 dB without any rejection/attenuation on interference in adjacent sub-band is adopted as co-channel model at the UE Rx side.  
Proposal 6: RAN1 should continue the discussion on sub-band definition from the perspective of SBFD-aware UEs for SBFD operation and RAN4 can take of the decision/progress made by RAN1 into account for the work if needed. 
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