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1. Introduction
Based on Rel-18 study item on evolution of NR duplex operation, the support of subband non-overlapping full duplex has been studied, which is targeted to provide enhanced UL coverage, reduced latency, improved system capacity, and improved configuration flexibility for NR TDD operation [2]. 
In RAN#102, the work item on evolution of NR duplex operation (SBFD) has been approved, with WID further revised in the follow-up RAN plenary [1]. According to the objectives in WID, RAN1 is tasked to specify the mechanisms to support SBFD, including semi-static indication of time/frequency location, random access in SBFD symbols, and other transmission, reception and measurement behavior and procedures for SBFD aware UE. Furthermore, the enhancement for CLI handing, including gNB-to-gNB and UE-to-UE CLI handling, will also be specified in RAN1. 
Accordingly, from RAN4 perspective, it is tasked to “Specify BS RF requirements for SBFD operation at gNB [RAN4]”, and this work shall be based on the good outcome from the study, i.e., Section 10.1, “Impact on BS RF requirements” in TR 38.858. Accordingly, in this contribution, we would like to provide our initial analysis on BS RF requirement for SBFD-capable BS.  
2. Outcomes from Rel-18 Study on SBFD
In the Rel-18 study item, RAN4 has studied the implementation feasibility of SBFD-capable BS considering self-interference, co-channel inter-sub-band co-site inter-sector interference and co-channel inter-sub-band inter-site interference, for both FR1 and FR2 BS classes, including FR1 wide area BS, FR1 medium range BS, FR1 local area BS and FR2-1 wide area BS. From the perspective of implementation feasibility of UE for both FR1 and FR2, RAN4  provided the TX/RX model for SBFD aware UE, and based on co-existence study, RAN4 confirmed that existing UE RF requirements can be reused for SBFD aware UE, since no issues related to existing UE RF requirements has been identified.
Furthermore, the adjacent channel co-existence studies were performed under a total of 8 deployment scenarios, and in each deployment scenario a total of 4 cases were performed by obtaining the performance metrics, i.e, throughput loss at the cell edge and cell average. 
Regulatory aspect is anther objective in Rel-18 RAN4 study scope, in which the regulatory considerations for deploying the duplex enhancements in TDD unpaired spectrum are summarized with respect to different ITU Regions.
In addition to the above-mentioned aspects, the impacts on BS RF requirements by introducing SBFD-capable BS, as the focus of this contribution, have been studied in Rel-18 study item. Particularly, the study outcome will serve as the basis over which Rel-19 normative work can be continued. By studying the up-to-date BS requirements, the impacts on Tx/RX requirements and potentially new requirements for SBFD operation were analyzed. In Table-1, the Rel-18 conclusion on the impact of BS RF requirement for SBFD-capable BS has been summarized. 
Observation 1: The impacts on BS RF requirements concluded from Rel-18 study on SBFD-capable BS have been summarized in Table-1.  
Table-1. Summary of Rel-18 study on the impact of BS RF requirement for SBFD-capable BS
	Req. Category
	Requirement
	R18 Study Outcome
	Action Expected in R19 for SBFD-capable BS

	BS TX requirement (already defined in TS 38.104 for legacy BS)
	Base Station output power and radiated transmit power
	(1) Declaration of TX power: Different declaration is allowed for SBFD symbol/slots.
(2) Accuracy of TX power: Same requirement applies to SBFD symbol/slots. 
	Requirement changes expected 

	
	Output power dynamics
	(1) RE power control dynamic range: Same requirement for SBFD BS
(2) Total dynamic range: the new way agreed to calculate total dynamic range requirement for SBFD symbols/slots
	Requirement changes expected

	
	Transmit ON/OFF power
	transmit ON/OFF power requirement is not applicable within SBFD time slot
	No requirement changes expected 

	
	Transmitted signal quality
	(1) Frequency error, modulation quality (EVM) and time alignment error (TAE): existing requirements shall be applied in SBFD symbols/slots
(2) FFS joint measurement for normal DL and SBFD symbols/slots
	FFS joint measurement for normal DL and SBFD symbols/slots

	
	Unwanted emissions
	(1) OBW: the existing OBW requirement shall be applied for the whole BS channel bandwidth in SBFD symbols/slots instead of DL sub-band
(2) ACLR: Clarification of definition
(3) OBUE: Clarification of definition
(4) TX spurious emission: existing requirements apply
(5) inter-band co-location and co-existence: still declaration based and existing requirements apply
	Requirement changes expected

	
	Transmitter intermodulation
	FFS whether the transmitter intermodulation requirement is applicable in SBFD slots/symbols
FFS applicable coupling loss assumption and receiver degradation
	FFS requirement applicability to SBFD slots/symbols and detailed requirements if applied

	BS RX requirement (already defined in TS 38.104 for legacy BS)
	Reference sensitivity level and OTA sensitivity
	Conducted: existing requirement applies
OTA: New requirement for RX in uplink subband with degradation allowed
	FFS OTA sensitivity degradation value and other side conditions 

	
	Dynamic range
	Dynamic range: existing requirements apply
IoT level and wanted signal level: FFS
	FFS IoT level and wanted signal level

	
	In-band selectivity and blocking
	ACS: ACS value and interference level is determined by RAN4 co-existence study
In-band blocking: In-band blocking requirement and the interference level is determined by RAN4 co-existence study
	FFS ACS and in-band blocking requirement based on RAN4 co-existence study

	
	Out-of-band blocking
	Existing OOBB requirement applies except OTA sensitivity degradation
	Requirement changes expected on requirement side condition

	
	Receiver spurious emissions
	No new requirement needed
	No requirement changes expected

	
	Receiver intermodulation
	RX intermodulation requirement and the interference levels shall be determined by RAN4 co-existence study
	FFS RX intermodulation requirement and the interference based on RAN4 co-existence study

	
	In-channel selectivity
	FFS the wanted signal and interfering signal levels
	FFS the wanted signal and interfering signal levels

	Potentially new requirements for SBFD operation
(Not defined in TS 38.104 for legacy BS)
	Transmitter transient period
	A transition period between non-SBFD slot and SBFD slot and corresponding requirement is needed
	FFS detailed new requirement for transition period

	
	In-channel adjacent subband leakage ratio
	No conclusion on the necessity of this requirement
	FFS the necessity of In-channel adjacent subband leakage ratio requirement

	
	In-channel adjacent subband blocking and adjacent subband selectivity
	No conclusion on the necessity of this requirement
	FFS the necessity of In-channel adjacent subband blocking and adjacent subband selectivity



3. General issues for Rel-19 RAN4 scope
3.1  SBFD-capable gNB implementation
As analyzed in Rel-18 study item, to address the self-interference from TX in DL subband and co-channel interference from co-site inter-sector and inter-site BS, companies evaluate the SBFD-capable BS implementation feasibility. Particularly for FR1 wide area (WA) BS, RX chain saturation shall be addressed by considering the different mechanism for interference cancellation or mitigation. 
Avoiding Rx blocking during UL subband reception from excessively high DL Tx power in the DL subband is one of the most important practical constraints for the gNB side SBFD implementation. The RAN4 analysis on BS receiver blocking performance for SBFD is based on existing BS requirements in 38.104, i.e., in-band blocking of -43dBm for the FR1 WA BS, in which 6 dB desensitation is allowed. Considering the RF/analog techniques which are accepted by companies for SBFD implementation feasibility study, the input power at the DL subband can be 49dBm (Tx power) – 80dBc (antenna isolation) – 5dBc (Beam nulling) = -36dBm, which is higher than -43dBm. Based on specifications of state-of-art LNA, -36dBm@LNA is not a problem, e.g., below LNA specification with +19dBm output P1dB (with 22.6dB gain). The DL leakage of -36dBm@LNA input does not create significant nonlinearity. And the Rx chain saturation if any during UL subband reception shall be limited by ADC saturation.

Based on our understanding, at least 3 possible solutions to this problem exists. Solution 1 is to rely on RF analog IC, while the technical feasibility is challenged especially in the condition where the co-channel interference source(s) other than self-interference exists (such as co-site inter-sector co-channel interference and/or inter-site co-channel interference), because of the high complexity to accommodate time-varying coupling channel changes. Another limitation is that complexity would increase for MIMO with the increasing number of antenna ports. 

RX-side analog filtering is the solution 2 proposed in our analysis in the study item phase, which could be one of the important enabling techniques for SBFD operation particularly for FR1 WA BS, while concern is also given on its viability. The Tx power, i.e., 49-53 dBm or even higher, of the FR1 WA BS class makes this particularly challenging. Analog filtering based on dielectric ceramic filters is given in our proposal, while the management of temperature drift may be less an issue considering the material nature and also the possibility of reconfiguration of subbands in frequency domain. As a solution without full flexibility in frequency domain configuration, the analog filter could only be suitable for one or few subband configurations in certain NR band and therefore then may need to be customized for specific operators. 

Solution 3 is an IF subband filtering solution and such a solution is in principle adjustable for different frequency locations for the UL subband. It should be noted that the current BS solutions in TDD high band widely adopt AAS-based architecture with direct RF sampling, which could be not compatible with IF subband filtering in this case.

Considering the existence of above different solutions of RF domain implementations and others, particularly for FR1 WA BS, the BS RF requirement shall be specified to enable all feasible implementations. 

Proposal 1: BS RF requirements for SBFD-capable BS shall be specified to enable all feasible BS implementations, including different kinds of solutions to address RX chain saturation and to mitigate interference .  
3.2  Semi-static configured SBFD subband frequency location 
As requested in WID, to support SBFD operation at gNB side within a TDD carrier, the mechanism for semi-static indication of frequency location of SBFD subbands to UE in RRC_CONNECTED mode shall be specified. Based on the discussion in RAN1#116, the following agreements are achieved: 
	Agreement:
The maximum number of UL subbands for SBFD operation in an SBFD symbol within a TDD carrier is one.
The UL subband can be located at one side of the carrier or can be located at the middle part of the carrier.
For semi-static indication of SBFD subband frequency location, down-select from the following options.
· Option 1: Frequency locations of UL subband and DL subband(s) are explicitly configured. Guardband(s) if any are implicitly derived as the RBs which are not within UL subband or DL subband(s). 
· Option 2: Frequency location of UL subband and the number of RBs for guardband(s), if any, are explicitly configured. DL subband(s) are implicitly derived as RBs which are not within UL subband or guardband(s).

Agreement
The subband frequency-domain resources are same across different SBFD symbols within a TDD carrier. Frequency location of cell specific UL subband, and DL subband(s) if explicitly indicated, are indicated with reference to CRB grid.
· RB-level granularity is supported for semi-static indication of SBFD subband frequency location.
· Subject to RAN4 guidance on the size of subband/guardband, if any
· FFS reference starting RB and reference SCS


Based on the above RAN1 agreement, it is within RAN4 scope to study/specify the limitation or restriction on the size of subband/guardband, for which the practical implementation shall be considered and implementation flexibility shall be given. 
Proposal 2: It is within RAN4 scope to study/specify the limitation or restriction on the size of subband/guardband. 
3.3  SBFD operation in single carrier
During Rel-18 study, RAN4 mainly focused on the following multi-carrier configuration for SBFD-capable BS:
-	SBFD operates in only one BS carrier, and legacy TDD operates in other intra-band BS carrier(s) contiguous or non-contiguous to the SBFD carrier.
Furthermore, RAN4 didn’t study the following multi-carrier configuration for SBFD-capable BS in Rel-18 SI:  
-	SBFD operates in more than one BS carriers, and legacy TDD operates in the other intra-band BS carrier(s) (if any), which is contiguous or non-contiguous to the SBFD carriers.
Since WID objectives are set up to support the SBFD at gNB side “within a TDD carrier”, we expect the same assumption as RAN4 study in Rel-18 shall be followed: RAN4 shall only focus on the following multi-carrier configuration for SBFD-capable BS, i.e., SBFD operates in only one BS carrier, and legacy TDD operates in other intra-band BS carrier(s) contiguous or non-contiguous to the SBFD carrier.
Proposal 3: Same as Rel-18 study item, RAN4 shall only focus on the following multi-carrier configuration for SBFD-capable BS, i.e., 
· SBFD operates in only one BS carrier, and legacy TDD operates in other intra-band BS carrier(s) contiguous or non-contiguous to the SBFD carrier.
3.4  Scope of Adjacent Channel Co-existence Study 
Extensive evaluation has been conducted for adjacent channel co-existence study in Rel-18 RAN4 study, in which the coexistence simulations were performed under a total of 8 deployment scenarios, and in each deployment scenario a total of 4 cases were performed by obtaining the performance metrics, i.e, throughput loss at the cell edge and cell average: 
Table 11.1-1 (from TR 38.858): Adjacent channel co-existence scenarios
	Scenario
	FR
	Aggressor
	Victim

	1
	FR1
	Urban Macro
	Urban Macro

	2
	FR1
	Urban Hotspot
	Urban Hotspot

	3
	FR1
	Indoor
	Indoor

	4
	FR1
	Urban Macro
	Micro

	5
	FR1
	Micro
	Micro

	6
	FR2-1
	Urban Macro
	Urban Macro

	71
	FR2-1
	Urban Hotspot
	Urban Hotspot

	8
	FR2-1
	Urban Dense
	Urban Dense

	9
	FR2-1
	Indoor
	Indoor

	Note 1:	This scenario has been down-selected.



Table 11.1-2 (from TR 38.858): Adjacent channel co-existence cases
	Case
	Aggressor
	Victim
	Slot allocation
Aggressor                                        Victim

	1
	SBFD
	TDD DL
	[image: ]           [image: ]

	2
	SBFD
	TDD UL
	[image: ]           [image: ]

	3
	TDD DL
	SBFD
	[image: ]           [image: ]

	4
	TDD UL
	SBFD
	[image: ]           [image: ]

	Note:	Case 3 and Case 4 are down-selected for Scenario 4.



Since it is clearly assumed in WID that “One UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol/slot) within a TDD carrier”, which could help RAN4 to further deprioritize the importance of above Case 2. 
In the adjacent channel co-existence Case 3, the legacy TDD DL Tx from the aggressor gNB on the adjacent channel interferes the SBFD UL reception in the UL subband of the victim gNB. Especially for FR1 urban macro to urban macro scenario, SBFD UL throughput degradation is observed only for cell edge throughput, and minor degradation but acceptable to some companies for average throughput. It should be noted that SBFD cell is victim of the legacy TDD cell on the adjacent channel, while no impact on existing legacy BS deployment. Furthermore, the issues observed here for the co-existence Case 3 may not need to be regarded critical under real-life traffic scheduling conditions, e.g., when not assuming the worst case loading as assumed in RAN4. Furthermore, it is clear that candidate mitigation measures such as the CLI handling schemes are also factors to be considered further. 
Considering the above analyses, we see no strong argument to further evaluate the adjacent channel co-existence in Rel-19 RAN4 work. 
Proposal 4: No need further adjacent channel co-existence in Rel-19 work item. 
Another aspect needs to be considered is the enhancements for CLI handling to be specified in this release. Based on last RAN meeting discussion (i.e., RAN#103), the objectives for CLI handling are updated by removing “co-channel” for both gNB-to-gNB and UE-to-UE CLI handling schemes, while is triggered by the request to consider the adjacent channel coexistence between two operators: 
	· Specify enhancements for CLI handling [RAN1, RAN2, RAN3]:
· Support gNB-to-gNB co-channel CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117)
· Support UE-to-UE co-channel CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117) 
· Note: Without dedicated optimization for dynamic/flexible TDD. 
...
· Note: RAN3 will not specify enhancements to network signalling to support inter-operator coordination for CLI handling 


Proposal 5: The CLI handling schemes to be supported in RAN1 shall be considered in specifying the BS RF requirements, which are agreed to be based on RAN4 adjacent channel co-existence evaluation results. 
[bookmark: _Hlk163523036]4. Discussion on TX requirement impact for SBFD
4.1  Transmitter intermodulation
In the scope of Rel-19 work item on NR BS RF requirement evolution for FR1/FR2 and testing, the following objective is included: 
	OTA test enhancement
· [bookmark: _Hlk163205987]Investigate whether the BS/IAB OTA co-location reference antenna definition need be improved for FR1, and if feasible, update the definition.


In the existing BS RF requirement, co-location requirements are specified at the conducted interface of the co-location reference antenna, the co-location reference antenna does not form part of the BS under test but is a means to provide OTA power levels which are representative of a co-located system. Particularly, OTA transmitter intermodulation among others is defined as co-location requirement.
Co-location requirements including transmitter intermodulation (TX IMD) requirement was derived based on 30dB isolation assumed, which can be date back to the analysis in TR 25.942. Whereas the isolation of 30 dB (for the port-to-port isolation) was derived from a typical deployment scenario at that time, where two base stations are assumed to be with passive antennas mounted in two separated masts with main beam pointing down-wards. Based on our understanding, 30 dB coupling assumed between two co-location gNBs could be a very pessimistic assumption in many cases, e.g., in FR1 TDD high band etc. The discussion on TX intermodulation for SBFD-capable BS is related to the one on OTA co-location reference antenna definition in Rel-19 work item on NR BS RF requirement evolution.
Observation 2: The discussion on TX intermodulation for SBFD-capable BS is related to the one on OTA co-location reference antenna definition in Rel-19 work item on NR BS RF requirement evolution.
5. Discussion on RX requirement impact for SBFD
[bookmark: _Hlk142159628]5.1 OTA sensitivity
As the outcome from RAN4 study item, regarding Reference sensitivity requirement for SBFD-capable BS, due to the self-interference caused internally to receiver side, RAN4 reached the following consensus:
	-	For BS type 1-H if supported: The existing requirement for conducted reference sensitivity level shall also be applied to BS in SBFD symbols, i.e, no sensitivity degradation is allowed. 
-	Otherwise, OTA sensitivity requirement could be derived based on the following equation:
	-G
-	The candidate value [0.5~1.0]dB degradation and final value will be specified in the WI phase.
-	The following aspects need more discussion during a WI phase
-	The declaration of maximum TRP for the requirement of OTA sensitivity within SBFD time slot
-	If OTA sensitivity should be defined considering all of the scenarios including self-interference, inter-site interference and inter-sector interference.



For the allowed candidate values for degradation, it is agreed that final value shall be specified in the WI phase, and based on our understanding, it is two ways to specify this value, i.e., by BS declaration or setting a fixed value for degradation. 
Proposal 6: RAN4 further discuss the following options to derive OTA sensitivity degradation: 
· Option 1: the degradation value is BS declaration based. 
· Option 2: a fixed value provided in the specification. 

[bookmark: _Hlk142159746]6. Discussion on potentially new requirements for SBFD operation
[bookmark: _Hlk142159787]6.1 In-channel adjacent subband leakage ratio
Based on RAN4 study outcome from Rel-18, it is concluded that the necessity of in-channel adjacent subband leakage ratio needs further study. 
For self-interference perspective, for the in-channel adjacent subband leakage ratio, based on companies’ proposals, the purpose is to make sure the SBFD operation without issues. However, we see the difficulty to specify a reasonable requirement accordingly because the RSIC budget over various component capabilities can be an implementation-specific issue, which is highly depends on vendors’ choice. For instance, with or without TX DPD could have significant impact on in-channel adjacent subblock leakage ratio, while RAN4 can’t specify the requirement based on implementation with DPD since some vendors may use other methods to deliver the similar overall RSIC capability to make sure SBFD operate well.

On the other hand, for co-channel inter-gNB interference perspective (including inter-site and co-site inter-sector cases), we also see the difficulty to define a new requirement to control the interference into “a proper level”. Similar to self-interference case, considering the possibility of introducing additional co-channel inter-gNB CLI handling mechanism, it is nearly impossible to determine what is a proper level of interference required. 

Observation 3: It is difficult for RAN4 to agree on a reference scheme for self-interference suppression and the necessary inter-gNB interference suppression by considering the different possible inter-gNB CLI mitigation schemes implemented to derive the potential new requirement in-channel adjacent subband leakage ratio.
We propose to discuss the necessity of this new BS RF requirement for in-channel adjacent subband leakage ratio in the normative phase, and the requirement can only be introduced if the RAN4 group can enabling all possible gNB implementation. 

Proposal 7: There is no necessity to introduce new requirement for in-channel adjacent subband leakage ratio. 

6.2 In-channel adjacent subband Blocking and adjacent subband selectivity
Similar story for the potential new metric, in-channel adjacent subblock blocking/selectivity: with or without RF SIC and other RF solutions to mitigate RX chain saturation and co-channel interference, the required in-channel adjacent subblock blocking requirement can be significantly different, while it is hard for RAN4 to agree on a single RF architecture and the required level of blocking and selectivity to derive the requirement. 

Proposal 8: There is no necessity to introduce new requirement for in-channel adjacent subband blocking and adjacent subband selectivity. 


7. Conclusion
In this contribution, we provided BS RF requirement for SBFD-capable BS, accordingly with the following observations and proposals obtained: 
Outcomes from Rel-18 Study on SBFD
Observation 1: The impacts on BS RF requirements concluded from Rel-18 study on SBFD-capable BS have been summarized in Table-1.  
Table-1. Summary of Rel-18 study on the impact of BS RF requirement for SBFD-capable BS
	Req. Category
	Requirement
	R18 Study Outcome
	Action Expected in R19 for SBFD-capable BS

	BS TX requirement (already defined in TS 38.104 for legacy BS)
	Base Station output power and radiated transmit power
	(1) Declaration of TX power: Different declaration is allowed for SBFD symbol/slots.
(2) Accuracy of TX power: Same requirement applies to SBFD symbol/slots. 
	Requirement changes expected 

	
	Output power dynamics
	(1) RE power control dynamic range: Same requirement for SBFD BS
(2) Total dynamic range: the new way agreed to calculate total dynamic range requirement for SBFD symbols/slots
	Requirement changes expected

	
	Transmit ON/OFF power
	transmit ON/OFF power requirement is not applicable within SBFD time slot
	No requirement changes expected 

	
	Transmitted signal quality
	(1) Frequency error, modulation quality (EVM) and time alignment error (TAE): existing requirements shall be applied in SBFD symbols/slots
(2) FFS joint measurement for normal DL and SBFD symbols/slots
	FFS joint measurement for normal DL and SBFD symbols/slots

	
	Unwanted emissions
	(1) OBW: the existing OBW requirement shall be applied for the whole BS channel bandwidth in SBFD symbols/slots instead of DL sub-band
(2) ACLR: Clarification of definition
(3) OBUE: Clarification of definition
(4) TX spurious emission: existing requirements apply
(5) inter-band co-location and co-existence: still declaration based and existing requirements apply
	Requirement changes expected

	
	Transmitter intermodulation
	FFS whether the transmitter intermodulation requirement is applicable in SBFD slots/symbols
FFS applicable coupling loss assumption and receiver degradation
	FFS requirement applicability to SBFD slots/symbols and detailed requirements if applied

	BS RX requirement (already defined in TS 38.104 for legacy BS)
	Reference sensitivity level and OTA sensitivity
	Conducted: existing requirement applies
OTA: New requirement for RX in uplink subband with degradation allowed
	FFS OTA sensitivity degradation value and other side conditions 

	
	Dynamic range
	Dynamic range: existing requirements apply
IoT level and wanted signal level: FFS
	FFS IoT level and wanted signal level

	
	In-band selectivity and blocking
	ACS: ACS value and interference level is determined by RAN4 co-existence study
In-band blocking: In-band blocking requirement and the interference level is determined by RAN4 co-existence study
	FFS ACS and in-band blocking requirement based on RAN4 co-existence study

	
	Out-of-band blocking
	Existing OOBB requirement applies except OTA sensitivity degradation
	Requirement changes expected on requirement side condition

	
	Receiver spurious emissions
	No new requirement needed
	No requirement changes expected

	
	Receiver intermodulation
	RX intermodulation requirement and the interference levels shall be determined by RAN4 co-existence study
	FFS RX intermodulation requirement and the interference based on RAN4 co-existence study

	
	In-channel selectivity
	FFS the wanted signal and interfering signal levels
	FFS the wanted signal and interfering signal levels

	Potentially new requirements for SBFD operation
(Not defined in TS 38.104 for legacy BS)
	Transmitter transient period
	A transition period between non-SBFD slot and SBFD slot and corresponding requirement is needed
	FFS detailed new requirement for transition period

	
	In-channel adjacent subband leakage ratio
	No conclusion on the necessity of this requirement
	FFS the necessity of In-channel adjacent subband leakage ratio requirement

	
	In-channel adjacent subband blocking and adjacent subband selectivity
	No conclusion on the necessity of this requirement
	FFS the necessity of In-channel adjacent subband blocking and adjacent subband selectivity



General issues for Rel-19 RAN4 scope
Proposal 1: BS RF requirements for SBFD-capable BS shall be specified to enable all feasible BS implementations, including different kinds of solutions to address RX chain saturation and to mitigate interference .  
Proposal 2: It is within RAN4 scope to study/specify the limitation or restriction on the size of subband/guardband. 
Proposal 3: Same as Rel-18 study item, RAN4 shall only focus on the following multi-carrier configuration for SBFD-capable BS, i.e., 
· SBFD operates in only one BS carrier, and legacy TDD operates in other intra-band BS carrier(s) contiguous or non-contiguous to the SBFD carrier.
Proposal 4: No need further adjacent channel co-existence in Rel-19 work item. 
Proposal 5: The CLI handling schemes to be supported in RAN1 shall be considered in specifying the BS RF requirements, which are agreed to be based on RAN4 adjacent channel co-existence evaluation results. 
Discussion on TX requirement impact for SBFD
Observation 2: The discussion on TX intermodulation for SBFD-capable BS is related to the one on OTA co-location reference antenna definition in Rel-19 work item on NR BS RF requirement evolution.
Proposal 6: RAN4 further discuss the following options to derive OTA sensitivity degradation: 
· Option 1: the degradation value is BS declaration based. 
· Option 2: a fixed value provided in the specification. 
Observation 3: It is difficult for RAN4 to agree on a reference scheme for self-interference suppression and the necessary inter-gNB interference suppression by considering the different possible inter-gNB CLI mitigation schemes implemented to derive the potential new requirement in-channel adjacent subband leakage ratio.
Proposal 7: There is no necessity to introduce new requirement for in-channel adjacent subband leakage ratio. 
Proposal 8: There is no necessity to introduce new requirement for in-channel adjacent subband blocking and adjacent subband selectivity. 
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