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1. [bookmark: _Ref521334010]Introduction
This document summarizes the inputs and discussions on subband non-overlapping full duplex in RAN1#110.
2. General aspects of SBFD schemes
This section discusses the general aspects of SBFD schemes except self-interference, inter-gNB and inter-UE CLI handling schemes.
2.1. Summary of input contributions
The inputs from companies’ contributions on SBFD operation except self-interference, inter-gNB and inter-UE CLI handling schemes are summarized below as per moderator’s understanding. Moderator would like to apologize in advance if your views are not correctly captured or missed and encourage companies to correct/update the summary with revision marks if needed.

1. 
2. 
2.1. 
2.2. 
2.2.1. Subband location indication
2.2.1.1. [bookmark: _Ref111648455]Whether to inform subbands location
The following agreement was made in RAN1#109-e.
	Agreement
Study whether/how to inform the UE of the time and/or frequency location of subbands that gNB would use for SBFD operation.


Two alternatives that time and frequency locations of subbands are not known to UEs and both time and frequency locations of subbands are known to SBFD capable UEs were widely discussed. For the former alternative, it is assumed that all the UEs follow existing UE behaviors.
In addition, the following alternatives were mentioned/discussed by some companies, which can keep the TDD UL-DL configurations in TDD-UL-DL-ConfigCommon unchanged for legacy UEs.
Huawei [7], ZTE [9], Sony [13], CATT [17] mentioned/discussed an alternative that the link direction configured in TDD-UL-DL-ConfigCommon can be ignored/overridden by SBFD capable UEs without informing SBFD capable UEs of  the time and frequency locations of subbands.
ZTE [9], Spreadtrum [10], New H3C [12], OPPO [16], CATT [17], Pansonic [30], LG [33] mentioned/discussed an alternative that only time location of subbands is known to SBFD capable UEs.
It seems that the proposal in [17] provides an inclusive list of alternatives that companies have in mind and companies’ views are summarized below. Note that most of the companies did not explicitly distinguish CONNECTED and IDLE modes, but separate discussions for initial access in UL subband is discussed in section 2.2.3.. So we focus on CONNECTED mode first and an initial proposal in Proposal 1-1 is provided for further discussion.
· Alt 1:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors follow existing specifications without introducing new UE behaviors for SBFD operation at gNB side.
· Supported by: Huawei, Spreadtrum, New H3C, OPPO, CATT, Xiaomi
· Alt 2:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon.
· Supported by: Huawei(?), Sony, CATT (deprioritized)
· Alt 3:
· Only time location of subbands for SBFD operation is known to SBFD capable UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon in SBFD symbols.
· Supported by: Spreadtrum, New H3C, OPPO, CATT (deprioritized), LG(?)
· Alt 4: 
· Both time and frequency locations of subbands for SBFD operation are known to SBFD capable UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs based on the time and frequency locations of subbands for SBFD operation.
· Supported by: Dell, TCL, Huawei (preferred), IDC, ZTE, vivo, NEC, New H3C, OPPO, CATT, Samsung, Sharp, Lenovo, Intel, Xiaomi, CT, CMCC, ETRI, CEWiT, Qualcomm, Panasonic, Nokia, ITRI, WILUS, Ericsson
· FFS: Spreadtrum, Sony (depending on the benefit of subband filters at UE side)


Many companies discussed the feasibility and pros and cons of Alt 1 above. In general, Alt 1 is considered as a feasible approach at least from specification point of view. But in Alt 1, SBFD symbols should be configured as flexible symbols in TDD-UL-DL-ConfigCommon and potential issue on the backward compatibility for legacy UEs to operate in semi-static flexible symbols have been raised by some companies [7][9][11][18][24]. An initial proposal in Proposal 1-2 is provided regarding the feasibility of Alt 1.

In addition, initial proposals for pros and cons of Alt 1 and Alt 4 are provided in Proposal 1-3 and Proposal 1-4 for further discussion.

2.2.1.2. Semi-static vs. dynamic subband indication
It has been agreed that the time and frequency location of subbands within a TDD carrier are not fixed in the specification. For subband location indication, semi-static and dynamic locations are discussed by companies and the views are summarized below. 
· Semi-static configuration of subband location
· Supported by: ZTE, vivo, New H3C, NEC, CATT (baseline), Samsung (baseline), Lenovo, Intel(baseline), MTK, WILUS, Qualcomm (baseline), Nokia, LG, DOCOMO (baseline), Ericsson, TCL
· Dynamic indication/(de)activation of subband location
· Supported by: TCL (preferred), ZTE (time only), IDC, vivo, New H3C, Samsung (only for DL scheduling of SFBD UL SB by gNB), Intel, KT, WILUS (activation/release), DOCOMO
· FFS: CATT, MTK, NEC, Nokia, Qualcomm
· Not supported by: Ericsson

All companies agree to consider semi-static configuration of subband location and furthermore several companies proposed to consider semi-static subband location as baseline. For dynamic indication/(de)activation of subband location, the views are split. Some companies would like to also consider dynamic approach for better scheduling flexibility but some other companies would like to further discuss the feasibility (e.g. RF/digital filtering at gNB side) and benefit (considering the increased overhead and difficulty in CLI handling). One company thinks that the motivation to support dynamic subband location is not clear. Based on companies’ views, initial proposal in Proposal 1-5 is provided for further discussion.

2.2.1.3. Subband frequency pattern
It was proposed in [21] to discuss whether the subband frequency resources in different SBFD symbols are variable or the same, as shown in the figure below.
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Figure 2‑1: variable vs. same subband frequency resources in different SBFD symbols [21]
It is related to semi-static vs. dynamic indication of subband locations discussed in previous section. For dynamic indication of subband location, it is expected that variable subband frequency resources in different SBFD symbols are supported. For dynamic (de)activation of subband location, both variable and same subband frequency resources in different SBFD symbols can be considered. For semi-static configuration of subband location, it is more straightward to consider same subband frequency resources in different SBFD symbols as baseline. An initial proposal in Proposal 1-6 is provided for further discussion.

The maximum number of subbands supported within a carrier from gNB’s perspective was discussed in RAN1#109-e without consensus. Several companies proposed to support up to three subbands within a carrier as summarized below. An initial proposal in Proposal 1-7 is provided for further discussion.

The number of subbands supported within a carrier from gNB’s perspective is up to three.
· Supported by: Huawei, Spreadtrum, vivo, CATT, Intel, CT, Qualcomm, DOCOMO, Ericsson, Samsung
· Sufficient from co-existence perspective [7][23][29]
· Implementation limitation of filter [7][17][21]
· Simplify CLI handling [10][17]
· Less guardband overhead [10][17][35]
· Reduced signalling overhead [17]
· Less testing cost [21]

Furthermore, some companies discussed the supported subband frequency patterns. Two subband frequency patterns have been agreed for SBFD evaluation as below.
	Agreement
For SBFD evaluation, consider the following for SBFD subband configurations:
· SBFD Subband configuration#1 with {DUD} pattern, which means one SBFD slot consists of one UL subband at the center of the channel bandwidth and two DL subbands at two sides of the channel bandwidth.
· SBFD Subband configuration#2 with {DU} pattern, which means one SBFD slot consists of one UL subband at one side of the channel bandwidth and one DL subband at the other side of the channel bandwidth.
· Use the following parameters for description of SBFD subband configuration in evaluation assumptions:
· ND: the number of RBs in one DL subband
· NU: the number of RBs in one UL subband
· NG: the number of RBs in one guard band between one UL subband and one DL subband



The above two subband frequency patterns are supported by majority companies except that Nokia [31] would like to FFS the {DUD} pattern due to increased overhead of guardband and complication of configuration/resource allocation across two DL subbands considering that the shape of typical gNB transmitter emissions is relatively flat across the adjacent channel.
For the {UDU} pattern, companies have different views based on different views on support of SBFD opration in legacy UL symbols. Whether SBFD operation in legacy UL symbols is considered was discussed in RAN1#109-e without consensus. In RAN#96, it was concluded that SBFD operation in UL symbol is second priority. Some companies continued discussing whether SBFD operation in UL symbol is considered and what UL symbol is in the context. The views are still divergent. Huawei, Qualcomm, TCL and vivo see the benefit of supporting SBFD operation in UL symbols in certain scenarios. Sony proposed that SBFD operation is applicable for both UL and DL symbols to avoid higher spec impact. Intel and DOCOMO would like to de-prioritize SBFD operation in UL symbols. Dell, Spreadtrum and Xiaomi proposed to not consider SBFD operation in UL symbols.
Regarding the definition of UL symbol, Intel thinks the UL symbol refers to any symbol that a non-SBFD capable UE transmits UL or a symbol semi-statically configured as UL for at least one non-SBFD capable UE. Spreadtrum’s definition of UL symbol in the context is the symbols configured as UL in tdd-UL-DL-ConfigurationCommon.

From moderator’s point of view, the guidance from RAN plenary is sufficient and no urgent follow-up discussion in RAN1 is necessary at this point.

2.2.1.4. Link direction of UL subband
CATT, China Telecom, CMCC, Samsung and Qualcomm discussed whether UL subband indicated to SBFD capable UEs can be used for DL transmissions with different views summarized below.

· UL subband indicated to SBFD capable UEs cannot be used for DL transmissions
· Supported by: CATT (baseline), CT, CMCC
· UL subband indicated to SBFD capable UEs can be used for DL transmissions
· Supported by: Samsung, Qualcomm

To disallow DL transmissions in UL subband can enable enhancements for resource allocation and collision handling based on the assumption and can avoid intra-subband CLI by aligning the subband configurations across different cells. To allow DL transmissions in UL subband can utilize the resource more efficiently based on the traffic arrival.
An initial proposal is provided in Proposal 1-8 for further discussion considering the limited inputs.

2.2.1.5. [bookmark: _Ref111637989]SBFD operation within a carrier
It was agreed to at least study SBFD operation within a TDD carrier in RAN1#109-e. If time and frequency locations are informed to SBFD capable UEs, RB-set based and BWP based schemes as summarized in [3] were discussed by many companies and the views are summarized below.
· RB-set based
· Supported by: CMCC, ETRI, TCL, IDC, ZTE, Spreadtrum, vivo (preferred), NEC, CATT (prioritized), Samsung (baseline), Intel (baseline), Xiaomi, LG, KDDI, Qualcomm, Ericsson, WILUS, Nokia (baseline), Panasonic, SK Telecom
· BWP based
· Supported by: IDC, ZTE, Spreadtrum, vivo, NEC, CATT, Lenovo, Intel, CEWiT, LG, KDDI, WILUS, Panasonic, Samsung (2nd priority), SK Telecom
· FFS: CMCC, Qualcomm (with semi-static BWP switching pattern), 
· Not supported by: Xiaomi

For RB-set based scheme, a subband consists of a set of consecutive RBs within a BWP/carrier and there can be both UL and DL subbands in a same symbol within a BWP as shown in the figure below. 


Figure 2‑2: RB-set based scheme [17]
For BWP based scheme, each subband is defined as one BWP and there will be no UL and DL resources in the same symbol within a BWP. It seems to moderator that majority companies assume BWP-based scheme as shown in the figure below, where none of the BWPs would include both UL and DL subbands frequency resources.


Figure 2‑3: BWP-based Scheme-1 [17]
Intel and Qualcomm considered a BWP-based scheme where a BWP can include frequency resources for both UL and DL subbands but such BWP would be only used in full DL/UL symbols as illustrated below. In Qualcomm’s scheme as shown in the right figure below, semi-static configuration of BWP switching pattern is applied and a BWP can consist of non-contiguous RBs. In addition, the center frequency of a UL/DL BWP pair may not be aligned. 
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	BWP-based Scheme-2 [21]
	BWP-based Scheme-3 [29]


Figure 2‑4: BWP-based Scheme-2/3
Regardless of which BWP-based scheme is adopted, UE needs to be capable of supporting more than one DL and UL BWP pair, which is an optional UE capability in current releases. In addition, more than one active BWP and faster BWP switching were proposed by companies to shorten the interruption time during BWP switching, which would increase UE complexity. An initial proposal in Proposal 1-9 is provided for further discussion.

2.2.1.6. SBFD operation across carriers
SBFD operation within a TDD carrier and SBFD operation across TDD carriers were discussed in RAN1#109-e with the following agreement.
	Agreement
At least study SBFD operation within a TDD carrier



For SBFD operation across carriers, majority companies assume intra-band CA framework with different TDD DL/UL configurations across the component carriers, i.e. CA based scheme as summarized in [3]. Companies’ views are summarized below.
· CA based SBFD (intra-band TDD CA with different TDD configurations)
· Supported by: Huawei, ZTE, Samsung, Intel
· Postpone to a later stage: Spreadtrum, CMCC, Qualcomm
· Not supported by: vivo, Xiaomi, Nokia

Given the divergent views from companies, it is not clear to moderator what consensus can be made in this meeting. Moderator would like to encourage companies to take companies’ inputs into account and come back to the issue in future meetings.
2.2.1.7. Guardband between UL/DL subbands
Guardband between UL/DL subbands for SBFD operation was considered by companies to reduce self-interference and CLI. The necessity and size of guardband needs further evaluation and RAN4’s inputs. When a guardband is needed, RAN1 should study whether/how to inform the UE of the guardband between DL and UL subbands for SBFD operation. It is also related to subband location indication design. For example, if time and frequency locations of UL and DL subbands are indicated to SBFD capable UEs, guardband between UL and DL subbands in SBFD symbols can be implicitly derived.
Given that the necessity of guardband between UL/DL subbands has not been concluded yet and the indication of guardband may be related to subband location indication design, it is not an urgent issue to be discussed for now. Nevertheless, a high-level proposal is provided in Proposal 1-10 to see whether it is agreeable.

2.2.2. Resource allocation
The following agreement was made in RAN1#109-e.
	Agreement
Study the impact/potential enhancements of resource allocation in symbols with subbands that gNB would use for SBFD operation.



Companies’ inputs on impact/potential enhancements of resource allocation in SBFD symbols are summarized on a per physical channel/signal basis in the following sub-sections. Based on the summary, an initial proposal in Proposal 1-11 is provided for further discussion.
2.2.2.1. PDSCH
The impact/potential enhancements of resource allocation for PDSCH in SBFD symbols discussed in companies’ contributions include:
· Non-contiguous FDRA across DL subbands [10][13][17][18][19][21][23][26][29] 
· Assignment of fractional RBGs at DL subband boundaries for RA type 0 [10][17][18][19][26][29]
· PDSCH slot aggregation across SBFD slots and non-SBFD slots [17][29]

Non-contiguous FDRA across DL subbands
With {DUD} subband frequency pattern, the available DL resources are partitioned into two DL subbands. 
It was brought up in [17] that the existing configuration of rate matching resource cannot be used to achieve non-contiguous FDRA across DL subbands since a UE is not expected to handle the case where PDSCH DMRS REs are overlapping with rate matching resources according to current specification.
RA type 0 can be used for allocating non-contiguous RBGs across DL subbands, but the granularity of RBG can be large for large BWP size leading to limiatation of scheduling flexibility [13][29]. In addition, RA type 0 cannot be supported by fallback DCI and the overhead of FDRA field in DCI for RA type 0 can be larger [13].
For RA type 1 and non-interleaved VRB-to-PRB mapping, only contiguous PRBs can be allocated so that non-contiguous FDRA across DL subbands cannot be achieved [10][17][26]. Enhancements including new VRB/PRB indexing, rate matching around UL subbands, mirror image FDRA etc. were discussed in [10][13][17] [19][29][23][24].
For RA type 1 and interleaved VRB-to-PRB mapping, scheduling restriction/difficulty are observed to avoid overlapping with UL subband [10][17][19][26]. Enhancements including e.g. new VRB/PRB indexing or new VRB-to-PRB mapping, rate matching around UL subbands, interleaved mapping of odd and even VRBs over physical RBGs allocated by Type-0 FDRA etc. were discussed in [10][17][23][24][26][29].

Assignment of fractional RBGs at DL subband boundaries for RA type 0
There can be fractional RBGs at DL subband boundaries which cannot be allocated for PDSCH as shown below.


Figure 2‑5: Fractional RBG at subband boundaries [17]
Enhancements for more efficient resource unitilization including e.g. rate matching around RBs outside of DL subband, similar handling as fractional RBGs at BWP edges etc. were discussed in [10][17][19][26].

PDSCH slot aggregation across SBFD slots and non-SBFD slots
For PDSCH slot aggregation across SBFD slots and non-SBFD slots, the available resources may vary across slots as shown below. There would be scheduling/configuration restrictions to avoid PDSCH in all the aggregated slots to be overlapped with UL subband. Enhancements including e.g. rate matching around UL subbands per slot etc. were discussed in [17].


2.2.2.2. PUSCH
The impact/potential enhancements of resource allocation for PUSCH in SBFD symbols discussed in companies’ contributions include:
· Assignment of fractional RBGs at UL subband boundaries for RA type 0 [17]
· FDRA and FH due to different available frequency resources in SBFD symbols and non-SBFD symbols [9] [17][18][21][23][26][29][30][37]
· Separate configurations for PUSCH transmissions in SBFD symbols and non-SBFD symbols [11][29]

Assignment of fractional RBGs at UL subband boundaries for RA type 0
The issue of fractional RBG assignment is similar as that for PDSCH.

FDRA and FH due to different available frequency resources in SBFD symbols and non-SBFD symbols
The frequency resources in UL subband in SBFD symbols and in full UL symbols are different and it shoud be considered for FDRA and FH for both single-slot and multi-slot PUSCH transmissions. Enhancements including e.g. different FDRA in SBFD symbols and non-SBFD symbols, different FH offset in SBFD symbols and non-SBFD symbols, skipping PUSCH in SBFD slots, disabling FH in SBFD symbols, PUSCH repetitions in SBFD slot only etc. were discussed in [17][18][23][26][30][37].

Separate configurations for PUSCH transmissions in SBFD symbols and non-SBFD symbols
It was proposed in [9][11][29] to consider separate configurations for PUSCH transmissions in SBFD symbols and non-SBFD symbols, including e.g. parameters for beam, power, timing etc.
2.2.2.3. PUCCH
The impact/potential enhancements of resource allocation for PUCCH in SBFD symbols discussed in companies’ contributions include:
· FDRA and FH due to different available frequency resources in SBFD symbols and non-SBFD symbols [9] [17][18][19][21][37].
· Separate configurations for PUCCH transmissions in SBFD symbols and non-SBFD symbols [9][11][29]

FDRA and FH due to different available frequency resources in SBFD symbols and non-SBFD symbols
The issue is similar as for PUSCH. Given that the PUCCH resource set is semi-statically configured, PUCCH resource set with larger number of PUCCH resources or separate PUCCH resource sets were discussed in [17] [19]. Similar as the proposal for PUSCH, it was proposed to apply PUCCH repetitions in SBFD slots only in [18]. Similar enhancements on FDRA and FH across PUCCH repetitions in SBFD symbols and non-SBFD symbols are considered in [37].

Separate configurations for PUCCH transmissions in SBFD symbols and non-SBFD symbols
It was proposed in [9][11][29] to consider separate configurations for PUCCH transmissions in SBFD symbols and non-SBFD symbols, including e.g. parameters for beam, power, timing etc.

2.2.2.4. PDCCH
The impact/potential enhancements of resource allocation for CSI-RS in SBFD symbols discussed in companies’ contributions include:
· Separate configurations for PDCCH transmissions in SBFD symbols and non-SBFD symbols [11][26]

Separate configurations for PDCCH transmissions in SBFD symbols and non-SBFD symbols
It was discussed in [26] that configuring PDCCH monitoring over different CORESETs for SBFD and DL-only slots/symbols will require configuring separate search spaces possibly per each slot in the periodic SBFD partition pattern, each with the same slot periodicity but different slot offsets, soon using up the maximum number of search spaces that can be configured and it was proposed to study enhancements to allow adaptation to SBFD partitioning.
2.2.2.5. CSI-RS
The impact/potential enhancements of resource allocation for CSI-RS in SBFD symbols discussed in companies’ contributions include:
· Non-contiguous FDRA across DL subbands [15][16][17][21][27][29][37]
· CSI report for fractional CSI report subband [17]

Non-contiguous FDRA across DL subbands
In current specifications, CSI-RS is limited to only contiguous FDRA. With {DUD} subband frequency pattern, it is desirable to support non-contiguous FDRA. Configuring separate contiguous CSI-RS resources in different DL subbands and derving the CSI-RS resource by excluding UL subband were discussed in some contributions.

CSI report for fractional CSI report subband
It is discussed in [17] that the subband boundary for CSI reporting may not be aligned with DL subband boundary so that the CSI report for the CSI subband at the edge of DL subband(s) may be not accurate. 

2.2.2.6. SRS
The impact/potential enhancements of resource allocation for SRS in SBFD symbols discussed in companies’ contributions include:
· Separate configurations for SRS transmissions in SBFD symbols and non-SBFD symbols [11][17][26] 

2.2.3. [bookmark: _Ref111648296]Initial access in UL subband
In the RAN1 #109-e meeting, the initial access in UL subband was discussed without conclusion. The latency and capacity of initial access can be potentially improved if initial access in UL subband as discussed in [9][17][18][31]. In addition, it was discussed in [18] that fragmentation of UL BW in UL slot can be avoided. 
However, it was proposed in [24] that ROs for CFRA can be configured in UL subband while ROs for CBRA cannot be configured in UL subband considering that it is hard or not possible for gNB to mitigate the UE-UE inter-subband CLI due to uncertainty of UE transmitting PRACH. The baseline assumption in [37] assumes SBFD operation for RRC CONNECTED mode only so UL subband is not used for initial access.
The views based on companies’ views on support of initial access in UL are summarized as follows.
· Initial access in UL subband
· Supported by: Nokia, Samsung, New H3C, SK Telecom
· FFS: ZTE, Sharp, Xiaomi, CMCC
· Not supported by: Ericsson, CMCC
An initial proposal is provided in Proposal 1-12 for further discussion.

2.2.4. [bookmark: _Ref111638606]UE collision handling
For the Rel-18 duplex operation, SBFD operation will be supported at the gNB side, while UE only supports half duplex operation. Collision between DL signal/channel and UL signal/channel can occur at least for RB-set based scheme discussed in section 2.2.1.5..
For discussion purpose, the following definitions are provided.
· Definitions:
· Semi D: symbols configured as DL in tdd-UL-DL-ConfigurationCommon and/or tdd-UL-DL-ConfigurationDedicated
· Semi U: symbols configured as UL in tdd-UL-DL-ConfigurationCommon and/or tdd-UL-DL-ConfigurationDedicated
· UL: dynamic and semi-static PUCCH/PUSCH/SRS transmissions
· DL: dynamic and semi-static PDCCH/PDSCH/CSI-RS receptions

Based on companies’ contributions, the following collision cases were discussed. Among the cases, Case 8/9/10 target for SBFD operation in legacy UL symbols and should be de-prioritized according to moderator’s understanding. Case 6 and 7 are related the initial access in UL subband discussed in 2.2.4. and can be discussed later. An initial proposal in Proposal 1-13 is provided for further discussion.

· Case 1: UL/DL vs. DL/UL subband
· Discussed by: vivo, NEC, Intel
· Case 2: UL vs. DL
· Discussed by: vivo, CATT, Intel, WILUS, CMCC, MTK, DOCOMO, Qualcomm
· Case 3: Semi D vs. UL
· Discussed by: Huawei, ZTE, NEC 
· Case 4: SSB vs. UL
· Discussed by: Huawei, CATT, Sharp, LG, DOCOMO 
· Case 5: Type 0 CSS vs. UL
· Discussed by: DOCOMO 
· Case 6: Semi D vs. valid RO
· Discussed by: Huawei, CATT, Intel, CMCC, New H3C
· Case 7: valid RO vs. DL
· Discussed by: CATT, CMCC, DOCOMO, Qualcomm
· Case 8: Semi U vs. DL
· Discussed by: Huawei, Qualcomm
· Case 9: Semi U vs. SSB
· Discussed by: Huawei, New H3C 
· Case 10: Semi U vs. CORESET 0
· Discussed by: Huawei


2.2.5. Timing alignment
Several companies discussed inter-slot interference due to non-zero  [7][9][30] and solution including e.g.  for all slots, separate  for UL subband and UL slot were proposed.
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Figure 2‑6: Inter-slot interference for subband non-overlapping full duplex [7]
In [8], it was discussed that non-zero timing advance or switching time could result in inter-slot interference and dropping of respective slots, especially for back-to-back scheduling cases between DL and UL and it was proposed to consider a means for UE to detect if the allocated UL/DL timing alignment is accurate and enough.
In [22], it was proposed to further study how to configure or determine the guard period between DL region and UL subband
[image: ]
In [33], it was proposed to study time boundary alignment between UL and DL within a SBFD slot and two options with symbol boundary alignment and slot boundary alignment were provided.
Based on the inputs of various timing alignment issues/proposals, a high-level proposal is provided in Proposal 1-14 for further discussion.

2.2. [Open] 1st round discussion

Proposal 1-1 [High priority]:

Proposed Agreement:
Study the following alternatives for SBFD operation at least for RRC_CONNECTED state.
· SBFD operation Alt 1:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors follow existing specifications without introducing new UE behaviors for SBFD operation at gNB side.
· SBFD operation Alt 2:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon.
· SBFD operation Alt 3:
· Only time location of subbands for SBFD operation is known to SBFD capable UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon in SBFD symbols.
· SBFD operation Alt 4:
· Both time and frequency locations of subbands for SBFD operation are known to SBFD capable UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs based on the time and frequency locations of subbands for SBFD operation.

	
	Company

	Support
	New H3C, TCL, Sony, Dell, ZTE (with comments), InterDigital, DOCOMO, Intel, Lenovo, ITRI, Ericsson (Alt-4), KDDI, CEWiT, vivo(with comments), Samsung, Huawei, HiSilicon, CMCC, QC (Alt-4), Sharp, NEC (Alt-4), Nokia, NSB, Fujitsu, WILUS, xiaomi, SK Telecom

	Not support
	



	Company
	Comments

	New H3C
	We think Alt.4 is investiageted with high priority

	TCL 
	We support the overall proposal and prefer Alt 4. 

	Sony
	We support Alt 2 and also fine with Alt 4.

	Dell
	We support Alt 4.

	ZTE
	Agree with other companies that Alt.4 should be of higher priority.
From our perspective, SBFD may also be possible for IDLE state, e.g., allowing RO configurations in UL subband. All these 4 alternatives can also be applied to IDLE state. Thus, we propose to update the main bullet as following.
Study the following alternatives for SBFD operation at least for RRC_CONNECTED and/or IDLE state.


	InterDigital
	Support the proposal, with higher priority on Alt.4.

	DOCOMO
	We support non-transparent SBFD operation. Alt 4 is preferred, and Alt 3 is also fine.

	Intel 
	We also prefer to study Alt 4 with highest priority. 

	ITRI
	We also prefer to study Alt 4 with highest priority.

	Ericsson
	We support Alt-4 since there are significant benefits from an SBFD capable UE knowing the subband location, specifically when it comes to frequency domain resource allocation. For example, one of the key claims for SBFD is improved UL coverage which for the case of PUSCH and PUCCH comes from configuring repetition. Given that it is likely that both SBFD and UL-only symbols will be configured, the repetitions can span both symbol types. If the UE knows the time and frequency location of the UL subband in SBFD symbols, then it is able to adjust it's frequency hopping and behavior and potentially the indicated frequency domain resource allocation to make sure the resource allocation does not step outside the UL subband during SBFD symbols. If the UE did not know the UL subband location, then the gNB would be forced to only indicate resources and within the bandwidth of an UL subband, even in UL-only symbols which is limiting.
We don’t support Alt-1 since it requires all UEs to be configured with 'F' symbols in tdd-UL-DL-ConfigCommon, and there may be interoperability problems.
While Alt-2 and Alt-3 can solve the problem of Alt-1, it still lacks the advantages of efficient frequency domain resource allocation offered by Alt-4.

	CEWiT
	We support alt. 4. 
However, we also support 
“SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon.” in alt. 2 since from a network perspective, this will give more flexibility to the gNB for scheduling.

	vivo
	We are fine with the proposal to list all potential alternatives for study. 
We prefer Alt.4.
About “New UE behaviors are introduced for SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon in SBFD symbols” we think it is also applied to Alt.4.

	Samsung
	We support Alt.4 

	Huawei, HiSilicon
	We support Alt 2 and also fine with Alt 4.

	CMCC
	We support Alt 4.

	QC
	We think that Alt4 should be treated with highest priority.  
In addition, further clarification is needed on what aspects to be studied and whether further down selection and prioritization of the listed alternatives. Already companies studied the pros/cons of at least Alt 1 and Alt 4 in their contributions.

	Sharp
	We support Alt-4.

	NEC
	We also support Alt-4. At least Rel-18 UEs should be informed about time/frequency locations of SBFD subbands so that they can avoid conflicts between different physical channels (arising due to SBFD operation) without any additional gNB signaling overhead of pre-emption.

	Nokia, NSB
	In practice Alt 1 is the baseline assumption for legacy/non-SBFD capable UEs and does not need to be studied for SBFD capable UEs, while with much limitation on SBFD capable UEs. Also, we think Alt 3 has no clear advantage as compared to Alt 2 but still has limitation in terms of scheduling flexibility, improved collision handling, etc. 
Therefore, we think the study could also be limited to Alt2 and Alt 4. Note that Alt 2 may also be needed to enable dynamic TDD operation for future UEs if there really exists a problem with legacy devices not being able to correctly operate with semi-static flexible symbols.
While for Alt 4, “New UE behaviors are introduced for SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon.” can also be added in for further study.

	WILUS
	We support Alt 4.

	Xiaomi
	We support Alt 4.

	SK Telecom
	We support Alt 4.

	Moderator
	It seems that the proposal is agreeable in principle based on the above feedback from companies.
A large number of companies showed their support/preference for Alt 4 and many companies proposed to study Alt 4 with the highest priority. So it is reflected in the updated proposal as below.
@ZTE, the intention is to separately discuss RRC IDLE state and we have a separate proposal in Proposal 1-12 as you may have also noticed. I hope it is fine to not include RRC IDLE in this proposal.
@CEWiT/vivo/Nokia, regarding adding “New UE behaviors are introduced for SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon.” to Alt 4, I intended to be more generic since we can also introduce new UE behaviors based on information of subband frequency location.

Proposed Agreement:
Study the following alternatives with Alt 4 prioritized for SBFD operation at least for RRC_CONNECTED state.
· SBFD operation Alt 1:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors follow existing specifications without introducing new UE behaviors for SBFD operation at gNB side.
· SBFD operation Alt 2:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon.
· SBFD operation Alt 3:
· Only time location of subbands for SBFD operation is known to SBFD capable UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon in SBFD symbols.
· SBFD operation Alt 4:
· Both time and frequency locations of subbands for SBFD operation are known to SBFD capable UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs based on the time and frequency locations of subbands for SBFD operation.



Proposal 1-2 [Medium priority]:

Proposed Conclusion:
For SBFD operation Alt 1, SBFD operation can only be supported in symbols configured as flexible in TDD-UL-DL-ConfigCommon.
SBFD operation Alt 1 is feasible from specification point but legacy UEs may not be fully tested to operate in the flexible symbols.

	
	Company

	Support
	New H3C, Sony, ZTE (with comments), DOCOMO, Intel, Lenovo, Ericsson (1st sentence only), KDDI, Huawei, HiSilicon, CMCC (with comments), QC (1st sentence only), Sharp, Nokia, NSB with comment, Fujtisu, xiaomi

	Not support
	TCL, Dell, InterDigital, Ericsson (don’t support 2nd sentence), Samsung



	Company
	Comments

	TCL 
	According to the SID, one of the main avid of SBFD operation is to enhance the UL coverage. In our view, restricting the SBFD operation to only flexible symbols may not achieve the required UL coverage enhancement. 

	Sony
	I believe this is a conclusion of companys’ understanding.  It seems like a fair conclusion for Alt 1.

	Dell
	In our viw, having such a restriction still limits the uplink coverage and SBFD flexibility, except when a larger number of ‘’F’’ symbols is set, which in turn leads to an increasing overhead.

	ZTE
	From our perspective, we think this proposal is more like an observation instead of a conclusion. We do support this observation but it would be better if companies can check with their product team whether flexible symbol can be utilized appropriately and report the result to RAN1. 


	InterDigital
	We do not support Alt.1 and don’t see a necessity of having the conclusion.

	DOCOMO
	In our understanding, the intention of Alt 1 is to reuse existing specification. Therefore, SBFD operation should be limited to flexible symbol.

	Lenovo
	We agree that SBFD operation Alt 1 is feasible from specification point. 

	Ericsson
	Agree with 1st sentence, although maybe better wording is “ For SBFD operation Alt 1, SBFD operation requires can only be supported in symbols configured as flexible in TDD-UL-DL-ConfigCommon.”
Regarding the 2nd sentence, we’re not sure how one can claim that Alt-1 is feasible when there is a a concern about inter-operability issues.

	Vivo
	We agree with above understanding for SBFD operation Alt.1. We think above conclusion is better to be the sub bullet for SBFD operation Alt 1 in Proposal 1-1. 

	Samsung
	We think it is meaningless to discuss details of SBFD operation Alt.1. Alt.1 can only be used for legacy Ues incl. any possible ambiguity with respect to implementation of F symbols/slots. Alt.1 doesn’t allow to use all available symbols for U with SBFD, so cannot achieve meaningful UL coverage improvements. We think that Alt.1 is more a theoretical option to list and not a design alternative.

	CMCC
	Share the same view with ZTE. We also prefer companies to report whether flexible symbol can be utilized appropriately by their product team.

	QC
	We support the first sentence only. We don’t agree with the 2nd sentence. It is vague and deliver a message that all commercial Ues not fully tested o operate in F slot. Companies that mentioned this issue, please clarify what feature(s) not fully tested. At least, based on SBFD prototype and measurements in [29], commercial Ues were used where SBFD slots were configured as flexible.

	Nokia, NSB
	See our comments to Proposal 1-1 related to the significance of Alt 1. Alt 1 should be with lowest priority if study.

	Xiaomi
	We are ok with the direction to make it clear on what the common understanding is on alt 1. However, the current wording is not precise as a UE-dedicated TDD UL DL configuration can indicate DL direction for the common flexible slot. This case should be further clarified.

	Moderator
	It seems that the first sentence is agreeable to most of the companies. The views are more divergent for the second sentence. So the second sentence is removed from the updated proposal for now.
@Ericsson, regarding your suggested wording, it is less clear to me compared with original wording since even in static TDD, flexible symbols are configured as GP. So I keep the original wording for now.
@Samsung, to my understanding, Alt 1 use U symbols by configuring them as flexible in TDD-UL-DL-ConfigCommon.
Proposed Conclusion:
For SBFD operation Alt 1, SBFD operation can only be supported in symbols configured as flexible in TDD-UL-DL-ConfigCommon.
SBFD operation Alt 1 is feasible from specification point but legacy UEs may not be fully tested to operate in the flexible symbols.




Proposal 1-3 [Low priority]:

Proposed Agreement:
Study pros and cons of SBFD operation Alt 1 with the following observations as starting point.
· Pros:
· No impact on specifications and UE implementations
· No additional signaling overhead to inform the subband location
· No need to differentiate SBFD capable Ues and non-SBFD capable Ues at gNB side
· Cons:
· SBFD operation can only be operated in symbols configured as flexible in TDD-UL-DL-ConfigCommon 
· Cell-common flexible symbols are not commonly used in existing TDD deployment
· Legacy Ues may not be fully tested to operate in the flexible symbols
· UE RF/digital subband filtering is not feasible
· Configuration and scheduling complication/restriction at gNB side
· Random access in UL subband is not feasible
· SBFD operation in SSB symbols are not feasible

	
	Company

	Support
	New H3C, TCL, Sony, ZTE, DOCOMO, Intel, Lenovo, Huawei, HiSilicon, CMCC, QC (w/ some added points), Nokia, NSB, Fujitsu, xiaomi

	Not support
	InterDigital, Samsung



	Company
	Comments

	InterDigital
	We do not support Alt. 1. None of the expected SBFD benefits could be achieved with this alternative. Furthermore, no need to have conclusion/agreement on every alternative. After study and discussion, we need to downselet first and focus on the selected Alt in more details. We support Alt.4. 

	vivo
	It is not clear if the followings are Cons specific to Alt 1 only, such restrictions may be applied to other alternatvies as well.
· Random access in UL subband is not feasible
· SBFD operation in SSB symbols are not feasible

	Samsung
	We do not think that we need to study Alt. 1 because its limitations are sufficiently understood. 

	QC 
	As highlighted in [29], there are further cons for Alt 1.
· CSI-RS and CSIreport overheads for the two DL subbands
· Limitation on PDSCH scheduling on both subbands
As commented earlier, we have concern on 2nd subbluelt
· Legacy Ues may not be fully tested to operate in the flexible symbols


	
	

	
	

	
	

	
	



Proposal 1-4 [Low priority]:

Proposed Agreement:
Study pros and cons of SBFD operation Alt 4 with the following observations as starting point.
· Pros:
· SBFD operation can be operated in symbols not configured as flexible in TDD-UL-DL-ConfigCommon
· Potential UE RF/digital subband filtering subject to RAN4 guidance on the feasibility
· Potential support of random access in UL subband
· Potential support of SBFD operation in SSB symbols
· Potential UE power savings if no DL reception is expected in UL subband
· avidg enhancements for resource allocation/collision handling for flexible configuration and scheduling at gNB side 
· Potential benefit in CLI handling e.g. with SBFD symbol specific configurations
· Cons:
· Specifications and UE implementations impact
· Additional signaling overhead to inform the subband location
· SBFD capable Ues and non-SBFD capable Ues need to be differentiated at gNB side

	
	Company

	Support
	TCL, Sony, Dell, ZTE, InterDigital, DOCOMO, Intel, Lenovo, ITRI , CEWiT, Samsung, Huawei, Hisilicon, CMCC, QC, Sharp, NEC (support with one exception), Nokia, NSB, Fujitsu, WILUS

	Not support
	



	Company
	Comments

	ZTE
	The pros and cons of Alt.4 can be of higher priority.

	InterDigital
	Alt.4 should be of higher priority.

	Vivo
	The following bullet has its own feasibility issues from UE implementation perspective, it should not be captured anywhere before RAN4 confirms.
· Potential UE RF/digital subband filtering subject to RAN4 guidance on the feasibility
Also, it is not clear the following is true even if alt 4 is adopted
· Potential support of random access in UL subband
· Potential support of SBFD operation in SSB symbols

	Samsung
	Thank you, FL, for the nice summary of pro’s and con’s. In our view, one open question is if Alt.4 can potentially benefit UE RF/digital subband filtering subject to feasibility and also UE feature support. This aspect should be studied carefully during the SI and taken into consideration when deciding between Alt.3 & Alt.4

	QC
	Generally fine with the listed pros/cons.
One comment though on the bullet for potential UE power savings, we suggest deleting the text after the if word 
· Potential UE power savings if no DL reception is expected in UL subband

Also, it is good to clarify what is referred by UE power savings whether for UL or DL or both.  For DL, power savings (due to reduced sampling rate) if only one DL subband is used and with help of Rx filter. 


	NEC
	Although there will be extra signaling due to subband configuration but we would also save signaling arising due to pre-emption indications required from gNB if the Ues are not informed of subband locations. When subband configuration is semi-static we think that there would be potential lower signaling overhead due to Alt-4. So, we think that “Additional Signaling Overhead” should be removed from the cons of Alt-4

	Nokia, NSB
	Agree with the starting observations by the moderators. 

	
	



Proposal 1-5 [Medium priority]:

Proposed Agreement:
For indication of subband locations for SBFD operation, study semi-static configuration of subband location as baseline.
· FFS the feasibility and benefit of dynamic indication/(de)activation of subband location.

	
	Company

	Support
	New H3C, TCL, Sony, Dell, ZTE (need some clarification), InterDigital, DOCOMO, Intel, Lenovo, ITRI, Ericsson (1st sentence only), KDDI, CEWiT, Samsung, Huawei, Hisilicon, CMCC, QC, Sharp, NEC, Nokia/NSB with modification, Fujitsu, WILUS, Xiaomi

	Not support
	Ericsson (don’t support FFS)



	Company
	Comments

	TCL 
	Regarding the dynamic indication /(de)activation of subband location we recommend companies to study both DCI based and MAC CE based indication/(de)activation mechanism. 

	Sony
	Is it correct understanding that if we agree to this agreement, then we will no longer consider Alt 1 (transparent SBFD operation) in Proposal 1-1?

	Dell
	Same question as Sony.

	ZTE
	We are overall positive of this proposal. But the subbullet is not clear to us.
Does it refer to dynamic indication of time domain resource or frequency domain resource? If it is referring to dynamic indication of frequency domain resource, we don’t support this since it would complicate the network implementation (e.g., mechanism of alleviating self-interference). 

	DOCOMO
	We prefer to separately discuss semi-static and/or dynamic indication of subband frequency pattern, and indication of SBFD time domain location.
Fine with the principle that semi-static indication as baseline, and dynamic indication FFS.

	Intel 
	We’re fine with the principle of semi-static as baseline and FFS dynamic. But for FFS part, we’d like to clarify the understanding of ‘decativation of subband lcation’.  For example, if semi-static signaling configures UL subband in a DL symbol, then, DCI can indicate the fallback to normal DL symbol?  Does the case that a DCI schedules DL in UL subband (so it is equavelent to fallback to normal DL symbol) belong to FFS point?

	Ericsson
	We think semi-static configuration is enough. We don’t support dynamic indication of subband size/location, since this introduces uncontrolled gNB-gNB CLI if two different nodes use different subband locations. This ends up suffering the same problems as dynamic TDD where at medium and high load the gNB-gNB CLI can cause the system performance to collapse (see performance results in our 9.3.3 contribution). For example, if two gNBs use different UL subband locations, it means the DL one gNB completely overlaps the UL subband of the other gNB. This takes away the advantage of SBFD where the gNB-gNB CLI is reduced by a factor equal to the ACLR when different gNBs use the same semi-static UL subband location. If dynamic subband location is really desired for some particular deployment where the system load can be guaranteed to be low, then we think that dynamic TDD can be used instead.
Another drawback of dynamic UL subband location is that there is a need for dynamic adaptation of filtering which is an implementation burden.

	Vivo
	At SI phase, there should be technical discussion on both semi-static and dynamic ways for SBFD configuration/indication before any downselection is made. Suggest following modification.
For indication of the time and/or frequency location of subbands locations for SBFD operation, study semi-static configuration of subband location as baseline and dynamic indication/(de)activation of subband location.

	Samsung
	We see semi-static configuration of the DL & UL SB locations as baseline. We think that however that the possibility for the gNB to dynamically DL schedule the UL SB should be assessed. Hard resource partitioning between DL and UL SBs is generally undesirable and will for higher loads penalize DL TP/SE more than it needs to. However, dynamic indication and (de-)activation of the subband location may be a bit mis-leading and lend to confusion with dynamic DL scheduling. There are proposals to provide multiple subband location configurations to the UE, then signal which one is active at any given point in time. This is in fact a more complicated way of dynamic scheduling for the gNB which does not appear intuitive given that we have already existing Rel-15 behavior, e.g., UE follows DL (or UL) grants. 

	Huawei, Hisilicon
	It may be early to say “activate” or “de-activate”, can just remove it, and only say “-FFS the feasibility and benefit of dynamic indication/(de)activation of subband location.

	CMCC
	We support the semi-static subband location indication as the baseline in Rel-18. We also think the discussion of indication of subband frequency resource and subband time resource should be separated.

	QC
	We believe the semi-static should be the baseline.  Also, it is good to clarify what locations refer to. 
On the dynamic adaptation, we think it should be further discussed. It could be useful to have some mechanism to deactivate (or activate) some of the SBFD time locations. For example, due to clutter, the environment may not be suitable for gNB ful duplex operation. 

	Nokia, NSB
	We think it should be clarified this is about dynamic indication of the subband location in frequency domain and this agreement does not preclude dynamic indication of the subband location in time domain. Otherwise, we do not support the proposed agreement and would like to have separate proposals for frequency and time domain location. Thus, the proposed agreement should be modified to following to make it clear:
“For indication of subband locations in frequency domain for SBFD operation, study semi-static configuration of subband location as baseline.
FFS the feasibility and benefit of dynamic indication/(de)activation of subband location.
For indication of subband locations in time domain for SBFD operation, study semi-static configuration of subband location as baseline.
FFS the feasibility and benefit of dynamic indication/(de)activation of subband location.
”

	WILUS
	We are fine to study semi-static subband location as the baseline.
For the sub-bullet, the feasibility and benefit of dynamic (de)activation of subband location by considering dynamically changed channel characteristics or traffic types (e.g., increased DL traffic).

	Xiaomi
	We share the views that semi-static configuration is sufficient.

	Moderator
	It seems that the proposal is agreeable to most of the companies. For the sub-bullet, companies have different views. Some companies do not want to support dynamic subband location while some company would like to study dynamic subband location with same priority as for semi-static subband location. So I think the original proposal may be a good compromise. The sub-bullet is slightly modified based on the comments.

Proposed Agreement:
For indication of subband locations for SBFD operation, study semi-static configuration of subband location as baseline.
· FFS the feasibility and benefit of dynamic indication/(de)activation of time and/or frequency subband location.




Proposal 1-6 [Low priority]:

Proposed Agreement:
For semi-static configuration of subband location, consider same subband frequency resources in different SBFD symbols as baseline.

	
	Company

	Support
	TCL, Dell, DOCOMO, Intel, Ericsson, KDDI, CEWiT, Huawei, Hisilicon, QC, Sharp, NEC, Nokia, NSB, Fujitsu, WILUS, Xiaomi

	Not support
	InterDigital, Samsung



	Company
	Comments

	Sony
	We need more study on whether such restriction is useful since the whole point of SBFD is to enable TDD resources to be adapted to traffic.

	ZTE
	We would like to make it clearer, e.g., whether it is UL subband or DL subban, whether the SBFD symbol is in the legacy DL, UL or flexible symbols.
We propose the following updates.
For semi-static configuration of subband location, consider same UL subband frequency resources in different SBFD symbols overlapping with the legacy DL/flexible symbols as baseline.


	InterDigital
	Agree with Sony. Semi-static configuration of subband location does not necessarily mean the same subband frequency resources in different SBFD symbols all the time. Network should have a flexibility to configure subband frequency resources across SBFD symbols/slots, even though this configuration can be semi-statically given to the UE. We can live with the proposal if variable BW of SBs in SBFD symbols is added as FFS.
· FFS: Variable subband frequency resources in different SBFD symbols.

	Intel 
	Different subband frequency resources in different SBFD symbols would be quite challenge for filtering and CLI handling. 

	Lenovo
	We suggest the following wording:
For a semi-static UL subband configuration, a configured frequency resource for an UL subband is the same in SBFD symbols configured for the UL subband.

	Vivo	
	Do the “different SBFD symbols” refers to the SBFD symbols within a slot?

	Samsung
	We think that it should be possible to configure different time-domain symbols with possibly different frequency-domain DL and UL subbands, e.g., sizes and locations. Some slots may carry larger UL SBs than others. This is due to RF flexibility and resource partitioning across the SBFD-enabled network. 

	QC
	To handle the CLI, it may be good to start with same SBFD configuration across the slots. 

	Nokia, NSB
	We are open to study multiple subband frequency configurations in different SBFD symbols if there is device support and RAN1 can identify convincing use cases.



Proposal 1-7 [Medium priority]:

Proposed Agreement:
The maximum number of subbands for SBFD operation in an SBFD symbol within a TDD carrier is three.

	
	Company

	Support
	New H3C, TCL, Sony, Dell, InterDigital, DOCOMO, Intel, Ericsson, KDDI, CEWiT, vivo, Samsung, Huawei, Hisilicon, QC, Sharp, NEC, Fujitsu, WILUS

	Not support
	Nokia, NSB



	Company
	Comments

	ZTE
	Does it mean that RAN1 will define DL subband as well?
Based on our observation, it seems that companies mainly discuss UL subband instead of DL subband. If we would like to avoid this confusion, maybe we can change it as follows.
The maximum number of UL subbands for SBFD operation in an SBFD symbol within a TDD carrier is three one.

	Ericsson
	Support ZTE’s revision

	Samsung
	We support.

	CMCC
	We don’t support ZTE’s version, the motivation of this proposal is to limit the maximum number of subbands and doesn’t have any implicit meaning of definition of DL/UL subband. Whether/how to define DL/UL subband and the frequency/time location indication are discussed separately.

	QC
	Support the FL proposal. Have concerns on the revision by ZTE.

	Sharp
	We also prefer ZTE’s revision.

	NEC
	Support ZTE’s revised proposal

	Nokia, NSB
	We think the advantages of D-U-D configuration as compared U-D/D-U in terms of system performance with different number of guard band and reduced adjacent-channel interference should be clearly quantified (by RAN4) before any effort is spent in RAN1 to standardize e.g. FDRA enhancements. 
Actually, U-D/D-U can already have already solved the issue for SBFD with other operator in neighbour carrier, i.e. same link direction can be used as the neighbour TDD carrier, e.g. U-D can be used if neighbour TDD carrier is at higher frequency and the link direction is D.

	Fujitsu
	Support ZTE’s revision.

	Xiaomi
	We support ZTE’s revision.

	Moderator
	The proposal seems agreeable in principle to most of the companies except that Nokia has some reservation to consider D-U-D pattern.
For the proposal from ZTE, companies have different views. So the proposal is kept as it is.



Proposal 1-8 [Medium priority]:

Proposed Agreement:
DL subband indicated to SBFD capable UEs cannot be used for UL transmissions.
FFS whether UL subband indicated to SBFD capable UEs can be used for DL transmissions.

	
	Company

	Support
	New H3C, TCL, Dell, InterDigital, DOCOMO, Intel, KDDI, CEWiT, Samsung, Huawei, Hisilicon, CMCC(with comments)

	Not support
	ZTE, Nokia, NSB, Xiaomi



	Company
	Comments

	Sony
	For clarification are we referring to the same UE or are we saying we indicate DL subband to a group of SBFD capable Ues and the gNB cannot allocate UL for other Ues?
Why is the UL subband aspect FFS?

	ZTE
	Companies are mainly discussing UL subband previously. It is not clear whether the DL subband is the DL subband overlapping with legacy DL symbols or DL subband overlapping with UL symbols. We may need to define separate terminologies for them.
Before clarifying this, we are not able to accept this proposal. To us, we should focus on the UL subband in legacy DL/flexible symbols.

	DOCOMO
	We don’t support to use UL subband in SBFD symbol for DL transmission. In our understanding, using UL subband for DL transmission may cause DL and UL in overlapping frequency resources from gNB perspective. It seems to conflict with “subband non-overlapping”.

	Ericsson
	We’re confused. We thought the discussion was about whether or not the UL subband indicated to SBFD capable Ues could be used for DL, not the other way around. Could the moderator clarify?
We also think there is some link to Proposal 1-7. Perhaps the moderator could clarify the scope of this proposal? Is the proposal that UL subband is semi-statically configured (size/location), but only the direction is dynamic?

	KDDI
	If DL or UL subband indicated to SBFD capble Ues is used in different direction, gNB-to-gNB CLI issue can be occurred severely due to overlapping subband resources.  

	Vivo
	It is not clear yet whether to allow (pros and cons) and under what conditions to allow overwrite the subband directions. The decision may depend on the which kind of symbols the subband locates and the subband indication signalling. Further discussion is needed in RAN1.

	Samsung
	We should clarify the proposed agreement “… for the case of SBFD using D/F slots/symbols.” For the case of SFBD using U, we rather need the ability to dynamically schedule the configured DL SB for UL transmissions”. 

	CMCC
	Regarding the FFS, it should be clarified from gNB’s perspective, the UL subband can not be used for DL transmission 

	QC
	Some clarification needed. We think the discussion should be focused on whether UL subband can be flexible where UL subbands in some slots can be used for DL transmission. 

	Sharp
	We would like clarification. Does DL subbands have time/frequency concept, or only frequency domain concept? To us, the proposal seems like that DL subbands have time/frequency concept. 

	Nokia, NSB
	We should not specify gNB behaviour. This should be rephrased as “SBFD capable UE is not expected to transmit in DL subband”.

	Xiaomi
	Similar views as ZTE/Ericsson.



Proposal 1-9 [Medium priority]:

Proposed Agreement:
For SBFD operation within a TDD carrier, study RB-set based scheme where a subband consists of a set of consecutive RBs within a BWP/carrier as baseline.
· FFS BWP based scheme where each subband is defined as one BWP and there will be no UL and DL resources in the same symbol within a BWP.

	
	Company

	Support
	New H3C, TCL, Sony, InterDigital, DOCOMO, Ericsson (1st bullet), CEWiT, Samsung, Huawei, Hisilicon, CMCC, QC (w/ some comment on FFS), Sharp, Nokia, NSB, Fujitsu, WILUS (w/ some comment on FFS)

	Not support
	Lenovo, KDDI, NEC, Xiaomi



	Company
	Comments

	ZTE
	To us, both RB-set bases solution and BWP based solution can be studied further. At least some high level comparison between these two solutions can be drawn before down-selecting.

	Lenovo
	In our understanding, both the RB-set based scheme and the BWP based scheme have pros and cons. Both schemes should be discussed/studied with some level of operation details and compared before RAN1 decides which scheme to adopt. 

	Ericsson
	Regarding the 2nd bullet (the FFS), since the following two issues for BWP-based have been identified in contributions, perhaps they could be added to the proposal:
(1) BWP-based scheme requires configuration of multiple BWPs
BWP-based scheme requires the UL and DL-BWPs to have non-aligned center frequencies

	KDDI
	We have the same view with Lenovo. For example, BWP based scheme has the advantage of mitigating UE-to-UE CLI thanks to RF filtering and/or lower sampling rate. Therefore, both schemes should be studied before down-selecting. 

	Vivo
	About the BWP based scheme, it is a bit early to preclude the possibility that one BWP contains both UL and DL resources in the same symbol. Suggest following modification
For SBFD operation within a TDD carrier, study RB-set based scheme where a subband consists of a set of consecutive RBs within a BWP/carrier as baseline.
· FFS BWP based scheme where each the subband in SBFD symbols is defined as one BWP and there will be no UL and DL resources in the same symbol within a BWP.


	Samsung
	We support

	QC
	In general, we are okay. However, there are few issues with the FFS bullet, we think that:
· A BWP can be further enhanced to support non-contiguous DL subbands. Then, we don’t agree with the wording ‘each subband is defined as one BWP’
· We want to further clarify that the proposed scheme in [29] doesn’t require two active BWPs and doesn’t require defining TDD pattern per BWP. So, it is a different flavour that what is mentioned in the FL proposal. 
Suggest the following edits

· FFS BWP based scheme
· Alt 1. Each subband is defined as one BWP and there will be no UL and DL resources in the same symbol within a BWP.
· Alt 2. Enhanced BWP framework with single active BWP and semi-static configuration of BWP switching


	NEC
	Similar comment as ZTE, Lenovo that it is too early to down prioritize BWP based solution. We need to have at least initial set of discussions to understand the pros/cons of both schemes.

	Nokia, NSB
	We think that many issues (e.g., whether to use transparent or non-transparent scheme, what are the potential enhancements for resource allocation/collision handling, etc.) are strongly dependent on whether RB-set based or BWP based scheme is adopted. It may be beneficial to have an early agreement in the SI phase, or at least have separate agreements for each of these options. 

	WILUS
	We are generally fine with the proposal. For the sub-bullet, we have a similar view with vivo. Thus, detailed options of BWP based SBFD also can be further studied.

	Xiaomi
	We have concerns with the FFS point. Besides the cons raised by companies, another concern is that BWP-based SBFD needs per-BWP TDD UL-DL configuration. It change the frame work of determining TDD UL-DL configuration.
The RB-set based solution and the BWP-based solution are parallel directions and should be discussed separately if majority companies prefer further study on BWP-based SBFD.

	Moderator
	The proposal seems agreeable to most of the companies. For the FFS part, it is revised as below to address the comments.

Proposed Agreement:
For SBFD operation within a TDD carrier, study RB-set based scheme where a subband consists of a set of consecutive RBs within a BWP/carrier as baseline.
· FFS BWP based scheme with more than one configured BWP pairwhere each subband is defined as one BWP and there will be no UL and DL resources in the same symbol within a BWP.




Proposal 1-10 [Low priority]:

Proposed Agreement:
Study whether/how to inform the UE of the guardband between DL and UL subbands for SBFD operation.

	
	Company

	Support
	New H3C, TCL, Sony, ZTE, InterDigital, DOCOMO, Intel, Lenovo, Ericsson, KDDI, CEWiT, Samsung, Huawei, Hisilicon, CMCC, QC, Sharp, NEC, Nokia, NSB, Fujitsu, WILUS, Xiaomi

	Not support
	



	Company
	Comments

	InterDigital
	As FL explained in section 2.2.1.7, if time and frequency locations of UL and DL subbands are indicated to SBFD capable Ues, guardband between UL and DL subbands in SBFD symbols can be implicitly derived. This may be sufficient and flexible enough, and no need to additional overhead on explicit guardband signalling.

	Ericsson
	We note that if the subband sizes/locations are explicitly indicated, the guardbands may be implicitly determined, i.e., the RBs in between the subbands can considered as guardbands.

	Samsung
	We support to study if explicit GB configuration to Ues is potentially beneficial for system-level performance.

	Nokia, NSB
	We think that guardband between DL and UL subbands should be at least part of the subband configuration. Minimum guardband should be configured based on gNB self-interference requirements. We see no need for dynamic guardband allocation schemes.

	
	

	
	

	
	

	
	




Proposal 1-11 [Medium priority]:

Proposed Agreement:
Study the following impact/potential enhancements for resource allocation:
· Non-contiguous FDRA across DL subbands for PDSCH and/or CSI-RS
· Assignment of fractional RBGs at subband boundaries for RA type 0 for PDSCH and/or PUSCH
· FDRA (for DL and UL) and FH (for UL) due to different available frequency resources in SBFD symbols and non-SBFD symbols
· CSI report for fractional CSI report subband
· Separate configurations for transmissions/receptions in SBFD symbols and non-SBFD symbols


	
	Company

	Support
	New H3C, TCL, Sony, InterDigital, Intel, Ericsson, CEWiT, vivo, Huawei, Hisilicon, CMCC, QC, Sharp, NEC (with addition), Nokia, NSB, Fujitsu, WILUS, Xiaomi

	Not support
	ZTE, Samsung



	Company
	Comments

	Sony
	We should also consider non-uniform scheduling in the RBs of a subband, e.g. non-uniform MCS and power allocation for a PDSCH/PUSCH.

	ZTE
	The first bullet and second bullet can mainly be addressed by network implementation, they can be treated with lower priority.
Regarding the last bullet, it is underlying assumption is separate configurations are configured. However, another alternative is the same configuration is applied to both SBFD symbols and non-SBFD symbols. If the same configuration is applied, the study point is how to derive the transmission resource in SBFD symbols and non-SBFD symbols.
In addition, we share similar view as Sony that non-uniform configurations can be configures, e.g., different frequency densities for reference signal due to different interference levels in the frequency domain.
Overall, we propose the following updates.
Study the following impact/potential enhancements for resource allocation:
· (lower priority) Non-contiguous FDRA across DL subbands for PDSCH and/or CSI-RS
· (lower priority) Assignment of fractional RBGs at subband boundaries for RA type 0 for PDSCH and/or PUSCH
· FDRA (for DL and UL) and FH (for UL) due to different available frequency resources in SBFD symbols and non-SBFD symbols
· CSI report for fractional CSI report subband
· Separate configurations for transmissions/receptions in SBFD symbols and non-SBFD symbols
· Non-uniform scheduling/configuration, e.g., different frequency densities for reference signal due to different interference levels in the frequency domain.

	InterDigital
	Agree with Sony to include a bullet on ‘non-uniform scheduling in the RBs of a subband, e.g. non-uniform MCS and power allocation for a PDSCH/PUSCH’

	DOCOMO
	We are open to these potential enhancements, and not restricted to these enhancements. Instead of discussing possible enhancement directly, we prefer to firstly identify potential issues and issue priorities, then discuss potential enhancements for the identified issues. 

	Intel 
	We’re fine to study these aspects, and share same view with DCM that the study is not restricted to these aspects. 
We’d like to clarify some bullets: 
· For 1st bullet, with RA type 0, non-contiguous FDRA is already support for PDSCH. So, this bullet is for FDRA with RA type 1 for PDSCH (we noticed 2nd bullet is for RA type 0)? 
· For 3rd bullet, does it also include the case of PDSCH/PUSCH/PUCCH repetition?  We think repetition is one important case to consider. 
· For 4th bullet, ‘separate configurations’ is quite general, which can include e.g., separate time/frequency/power, maybe also MCS? 

	Lenovo
	Most resource allocation related issues in the proposal are related to RB-set based SFBD operation within a BWP. The list above shows significant spec impact of RB-set based scheme. We suggest RAN1 first compare spec impact and operational complexity and decide which scheme (RB-set vs BWP) to adopt.  

	Ericsson
	In the 3rd bullet, the fact that there are different available frequency resources in SBFD symbols and non-SBFD symbols becomes an issue for slot aggregation/repetition across these two types of symbols. Hence, suggest the following updated wording:
· FDRA (for DL and UL) and FH (for UL) due to different available frequency resources in SBFD symbols and non-SBFD symbols when repetition/slot aggregation is configured

The 4th bullet is not clear to us. What does “fractional CSI report subband” mean?


	Samsung
	We support the intent of the proposed agreement, e.g., study impact/benefits of enhancements to RA. However, we do not agree on the proposed list.
For example, Rel-15 already provides the possibility to configure the CSI report using csi-ReportingBand as a contiguous or non-contiguous subset of subbands in the bandwidth part for which CSI shall be reported. It is not clear to us why we should look into CSI aspects.
We also propose to add a new bullet point “- Different set of configurable RBG set sizes”

	Huawei, Hisilicon
	Add another bullet: 
· Other schemes are not precoluded. 

	CMCC
	We are fine to list these aspects and other potential enhancements are not precluded. We also think the priority determination of these enhancements is also needed in the further.

	QC
	In general, we are fine to study. One comment, the third bullet is not clear, does it mean two FDRAs for SBFD and TDD slots? Maybe, it can be split into two bullets  and use general wording
· FDRA enhancement for DL and UL
Frequency hopping for UL

	NEC
	Although currently the scope mentions impact on CSI-RS but we also need to study the impact of SBFD on other semi-static physical channels (e.g. PUCCH/SRS/CG). Also, we need to study impact on multi-slot PUSCH/PDSCH transmission due to SBFD operation.

	Nokia, NSB
	We are ok to study these enhancements. However, we think that e.g. “CSI report for fractional CSI report subband” and “non-contiguous FDRA across DL subbands for PDSCH and/or CSI-RS” should be jointly discussed. 

	Xiaomi
	We are fine at this stage to list potential enhancement on resource allocation. For safety, we agree with HW that to add another bullet announcing other schemes are not precluded.




Proposal 1-12 [Medium priority]:

Proposed Agreement:
Study potential benefits and enhancements for initial access in UL subband.

	
	Company

	Support
	New H3C, TCL, Sony, ZTE, InterDigital, DOCOMO, Intel, KDDI, Samsung, Huawei, Hisilicon, Sharp, Nokia, NSB, Fujitsu, WILUS, Xiaomi

	Not support
	Ericsson, vivo



	Company
	Comments

	Ericsson
	We don’t think RACH in an UL subband is well motivated as latency during initial access is not specified and does not appear to be a bottleneck, and RACH capacity is not a bottleneck either. Furthermore, if RACH is allowed in an UL subband it may actually have an unintended effect of increased interference in the system since the UE may need to ramp the PRACH transmission power higher than in an UL-only symbol to overcome self-interference at the gNB.

	Vivo
	We prefer to not change the initial access behaviors by SBFD operation. 

	Samsung
	We support

	QC
	We believe that indicating SBFD configuration to RRC idle UE is beneficial. It helps reducing the IA time and make better use of the DL/UL resources. 

	Nokia, NSB
	This requires discussing provision of SBFD time and frequency domain configuration to SBFD capable Ues also in IDLE mode. We support to study this as it will benefit for more PRACH resource in the cell.

	Moderator
	Two companies do not want to support initial access in UL subband but it seems that majority companies would like to study potential benefits and enhancements for initial access in UL subband. Given that this is a SI and the proposal is to study potential benefits and enhancements for initial access in UL subband but not to support initial access in UL subband, hope that Ericsson and vivo can be flexible.

	
	

	
	




Proposal 1-13 [Medium priority]:

Proposed Agreement:
Study UE collision handling at least for the following cases:
· Case 1: UL/DL vs. DL subband/UL subband
· Case 2: UL vs. DL
· Case 3: Semi D vs. UL
· Case 4: SSB vs. UL
· Case 5: Type 0 CSS vs. UL
Semi D, UL, DL are defined as follows:
· Semi D: symbols configured as DL in tdd-UL-DL-ConfigurationCommon and/or tdd-UL-DL-ConfigurationDedicated
· UL: dynamic and semi-static PUCCH/PUSCH/SRS transmissions
· DL: dynamic and semi-static PDCCH/PDSCH/CSI-RS receptions


	
	Company

	Support
	New H3C, TCL, Sony, ZTE, InterDigital, DOCOMO, Intel, Lenovo, ITRI, CEWiT, vivo, Huawei, Hisilicon, CMCC, QC, Sharp, NEC, Nokia, NSB, Fujitsu, WILUS, Xiaomi

	Not support
	Ericsson (defer discussion), Samsung



	Company
	Comments

	New H3C
	We think that CORESET  vs. UL should also be considered.

	Ericsson
	We think this discussion should be deferred, at least until there is a decision on transparent/non-transparent and the details of the subband indication. Probably it is something that may be better left to specification phase in a WI when it would be more clear exactly how SBFD would be captured in the spec. It is already understood that the UE is operating in half duplex mode.

	Samsung
	We think it is premature to discuss UE collision handling before we have decided on SBFD Alt.1-4. Before we can meaningfully discuss the need to discuss UL/DL collision handling rules, we should know if the Rel-19 UE  can rely on knowledge of the SBFD DL/UL SBs (Alt.3 T-D symbols, Alt. 4 T-D & F-D symbols). It appears any updated collision handling rules would mainly benefit Alt.2 new Rel-19 scheduling behavior. We should therefore first attempt to reach an agreement on Proposal 1-1 and then need to down-select from the Alt.2-4

	Huawei, Hisilicon
	In the current specification, the dynamic and semi-static physical channel/signal transmission have different priorities, represent them by only UL or DL is not appropriate. We think the dynamic PUCCH/PUSCH/SRS transmission should be represented by “dynamic U” and the semi-static PUCCH/PUSCH/SRS transmission should be represented by “RRC-U”. On the other hand, dynamic PDCCH/PDSCH/CSI-RS receptions should be represented by “dynamic DL” and semi-static PDCCH/PDSCH/CSI-RS receptions should be represented by “RRC-DL”. This is alined with the definition in the half duplex TEI in R16. The proposals should be revised accordingly. 

	CMCC
	CORESET vs. UL can also be considered.

	QC
	DL vs semi-static UL is missing? 
Also, it is good to clarify that Case 1 refers to collision refers to frequency collision, while rest of cases refer to time collision, right?

	Nokia, NSB
	For initial access in SBFD slots, we would also like to consider/add Case 6 (Semi D vs. valid RO) and Case 7 (valid RO vs. DL).

	Xiaomi
	Case 1 needs some clarification. A DL subband in UL slot is low priority we don’t think we need to consider this case.

	
	




Proposal 1-14 [Low priority]:

Proposed Agreement:
Study potential impact on timing alignment for SBFD operation.

	
	Company

	Support
	TCL, InterDigital(high priority), Ericsson, KDDI, Samsung, Huawei, HiSilicon, CMCC, Sharp, Nokia, NSB, Fujitsu

	Not support
	



	Company
	Comments

	ZTE
	Timing alignement is a serious issue in the practical networks. For this, we propose to consider it as a high priority issue.

	InterDigital
	Agree with ZTE. Timing alignment issues should be considered to avoid inter-slot interferences at least for SBFD-enabled Ues and legacy Ues, which should be of higher priority.

	KDDI
	Agree with ZTE and InterDigital. 

	Samsung
	We support. We propose to re-word the proposal to “Study the potential impacts from SBFD on DL reception and UL transmission timing and potential benefits of enhanced timing alignment procedures.”

	CMCC
	Agree with ZTE and InterDigital. Timing alignment issues can be considered with higher priority.

	QC
	Further clarification on where time alignment is done, gNB? Is it motivated for handling Self-interference and inter-gNB CLI

	Nokia, NSB
	Distinguish between timing alignment to avoid inter-symbol interference, and timing alignment to align DL and UL FFT timing at the gNB.

	Fujitsu
	It seems better to avidg discussion about timing alignment for UL/DL RS used for CLI measurement. And we agree with Nokia’s comment.

	Xiaomi
	Agree with ZTE and InterDigital.




3. gNB self-interference handling schemes
This section discusses gNB self-interference handling schemes for SBFD.
3.1. Summary of input contributions
There are some inputs on self-interference handling from companies’ contributions. However, it is not clear what RAN1 can do for now. Some companies proposed to delay the discussion on self-interference after RAN4’s feedback.
3.2. [Open] 1st round discussion

Proposal 2-1 [Low priority]:

Proposed Conclusion:
From RAN1 perspective, wait for RAN4’s inputs on self-interference study and then discuss potential enhancements in physical layer.

	
	Company

	Support
	New H3C, TCL, Sony, ZTE, InterDigital, DOCOMO, Intel, Lenovo, Huawei, Hisilicon, CMCC, NEC, Nokia, NSB, Fujitsu, Xiaomi

	Not support
	Samsung



	Company
	Comments

	New H3C
	We need wait for RAN4’s response and we can discuss about potential enhancements in physical layer simultaneously. 

	Samsung
	We think that certain SBFD aspects and L1 techniques can be discussed in RAN1 while RAN4 completes the SIC part. For example, need for explicit SBFD configuration provided to Ues, impacts to FDRA/FH and DL/UL RA types, to name a few, all these we see independent from the RF feasibility part.

	QC
	Not sure what is meant by potential enhancement in PHY. Self-interference (at least direct leakage) is handled by implementation schemes (spatial isolation, digital cnaclellation and filtering). 

	Nokia, NSB
	RAN4 input is especially needed on feasibility and realistic modelling of self-interference in system level simulations.

	
	

	
	

	
	

	
	



4. Inter-gNB and inter-UE CLI handling schemes
This section discusses the potential inter-gNB and inter-UE CLI handling schemes that are specific for SBFD.
4.1. Summary of input contributions
The guidance from Mr. Chair on discussions of CLI handling in AI 9.3.2 and AI 9.3.3 is as follows.
	Guideline for future meetings
· Note: AI 9.3.3 handles the potential inter-gNB and inter-UE CLI handling schemes that are specific for dynamic TDD and schemes that are common for both SBFD and dynamic/flexible TDD.
· Note: AI 9.3.2 handles the potential inter-gNB and inter-UE CLI handling schemes that are specific for SBFD.



A couple of candidate solutions for CLI handling for gNB-to-gNB and UE-to-UE CLI handling were agreed in AI 9.3.3 in RAN1#109-e.
	Agreement
For study of potential enhancement to dynamic/flexible TDD and/or SBFD, followings are considered as candidates of potential enhancement method of gNB-to-gNB CLI handling, where further prioritization/down-scoping of candidate schemes for study can be done in the future meetings:
· gNB-to-gNB CLI measurement and reporting
· Coordinated scheduling 
· Spatial domain enhancements
· Advanced receiver 
· UE and gNB transmission and reception timing 
· Power control based solution
· Potential enhancements to Rel-16 RIM
· Sensing based mechanism
· Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified
· Note: Any other scheme(s) for inter-gNB CLI handling is/are not precluded.
· Note: For potential enhancements to dynamic/flexible TDD and/or SBFD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion.
· Note: Potential enhancements specific for SBFD will be discussed in 9.3.2

Agreement
For study of potential enhancement to dynamic/flexible TDD and/or SBFD, followings are considered as candidates of potential enhancement method of UE-to-UE CLI handling, where further prioritization/down-scoping of candidate schemes for study can be done in the future meetings:
· Potential enhancements to UE-to-UE CLI measurement/reporting
· Coordinated scheduling
· Spatial domain enhancements, 
· Advanced Receiver 
· UE and gNB transmission and reception timing 
· Power control based solution
· Sensing based mechanism
· Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified
· Note: Any other scheme(s) for UE-to-UE CLI handling is/are not precluded.
· Note: For potential enhancements to dynamic/flexible TDD and/or SBFD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion.
· Note: Potential enhancement specific for SBFD will be discussed in 9.3.2



3. 
4. 
4.1. 
4.1.1. UE-to-UE CLI handling
The inputs on UE-to-UE CLI handling schemes are categorized based on the agreements in AI 9.3.3 above as per moderator’s understanding. Moderator would like to apologize in advance if your views are not correctly captured or missed and encourage companies to correct/update the summary with revision marks if needed.

Potential enhancements to UE-to-UE CLI measurement/reporting
· L1(/L2) based UE-UE CLI measurement and report [10][13][14][17][21][24][26][28][30][31][33][35] 
· Supported by: Spreadtrum, Sony, Fujitsu, CATT, Intel, CMCC, MTK, Rakuten, Panasonic, Nokia, LG, DOCOMO, InterDigital, Samsung
· Beam-based CLI measurement/report [21][28][30][35]
· Different frequency densities for reference signal in different areas [9]
· Supported by: ZTE
· CLI-SINR measurement [18][24][29]
· Supported by: Samsung, CMCC, Qualcomm
· Smaller frequency blocks for CLI measurement/reporting within BWP/subband [13][28][29][31][35]
· Supported by: Sony, Rakuten,Qualcomm, Nokia, DOCOMO, Samsung
· UE reports CLI measurement in specific block(s) where CLI exceeds threshold [29]
· Simultaneous CLI measurement and DL reception/UL transmission [24][31]
· Supported by: CMCC, Nokia , Samsung
· Muting inter-cell inteferer during measurement [26]
· Supported by: MTK 
· Reverse UE-UE CLI measurements [26]
· Supported by: MTK 

Coordinated scheduling
· Backhaul signalling exchange between gNBs [21][24][35]
· Supported by: Intel, CMCC, DOCOMO
· SBFD configuration [21][35]
· CLI-SRS configuration [24]
· scheduling information [24]

Spatial domain enhancements 

Advanced Receiver 

UE and gNB transmission and reception timing 
· measurement and reporting of time difference of arrival between DL RS and UL RS [31]
· Supported by: Nokia, Samsung
· adjusting the transmission timing of SRS for CLI measurement or notifying the reception timing of SRS for CLI measurement [14]
· Supported by: Fujitsu

Power control based solution 
· non-uniform power control for different areas of UL subband resources [9][13]
· Supported by: ZTE, Sony, InterDigital, Samsung
· Per slot configuration of UE maximum output power [18]
· Supported by: Samsung

Sensing based mechanism
· Event-based CLI sensing [8]
· Supported by: InterDigital
· Opposed by: Samsung

Others
· non-uniform MCS [13]
· Supported by: Sony
· Advanced UE RF requirements [11][31]
· Supported by: Nokia
· Not supported by: vivo
· Aggressor UE is indicated to measure SRS (transmitted by potential victim UE) [32]
· Supported by: Apple
· DL CLI indication indicates which symbols were impacted by cross-link interference from aggressor UE(s) [32]
· Supported by: Apple

4.1.2. gNB-to-gNB CLI handling
The inputs on gNB-to-gNB CLI handling schemes are categorized based on the agreements in AI 9.3.3 above as per moderator’s understanding. Moderator would like to apologize in advance if your views are not correctly captured or missed and encourage companies to correct/update the summary with revision marks if needed.

gNB-to-gNB CLI measurement and reporting
· Different frequency densities for reference signal in different areas [9]
· Supported by: ZTE
· Dynamic CLI measurement/report among gNBs [10]
· Supported by: Spreadtrum

Coordinated scheduling [16][24]
· Coordinated beamforming [7][16]
· Supported by: Huawei, OPPO, Samsung
· Exchange SBFD configurations between gNBs [21][31]
· Supported by: Intel, Nokia, Samsung
· Subband-level information exchange [10]
· Supported by: Spreadtrum

Spatial domain enhancements

Advanced receiver 
· muting Res on the DL subband in UL DMRS symbols and Res on UL subband in DL DMRS [7]
· Supported by: Huawei
· specific CLI measurement resources [7]
· Supported by: Huawei

UE and gNB transmission and reception timing 

Power control based solution
· non-uniform power control for different areas of UL subband resources [9][13]
· Supported by: ZTE, Sony, Samsung

Potential enhancements to Rel-16 RIM

Sensing based mechanism
· Event-based CLI sensing [8]
· Supported by: IDC
· Opposed by: Samsung

Others
· Filters at transmitter and receiver sides [7][24]
· Supported by: Huawei, CMCC, Samsung
· non-uniform MCS [13]
· Supported by: Sony

The proposals are divergent and it seems to moderator that some of the proposals are common for SBFD and flexible/dynamic TDD. An initial proposal is provided in Proposal 3-1 focusing on UE-to-UE CLI measurement/report which has the most inputs.

4.2.  [Open] 1st round discussion

Proposal 3-1 [Medium priority]:

Proposed Agreement:
Identify potential enhancements for SBFD specific UE-to-UE CLI measurement/report for further discussion from the following list as a starting point:
· L1/L2 based UE-UE CLI measurement and report
· CLI-SINR measurement
· Smaller frequency blocks for CLI measurement/reporting within BWP/subband
· Simultaneous CLI measurement and DL reception/UL transmission
Note: other enhancement(s) are not precluded.

	
	Company

	Support
	New H3C, TCL, Sony, InterDigital, DOCOMO, Intel, Lenovo, CMCC, Sharp, NEC (some solutions can be removed which are common to 9.3.3), Nokia, NSB

	Not support
	ZTE, Ericsson (Discuss in 9.3.3. instead, except maybe 3rd bullet), Samsung, Huawei, Hisilicon, Fujitsu



	Company
	Comments

	Sony
	I take it this proposal is only for measurement aspects of SBFD and other enhancements such as scheduling and power control are consider later? 

	ZTE
	It is not clear what the criteria for this down-selection is and how to determine whether one solution is specific to SBFD. For example, L1 based UE-UE CLI measurement and report is discussed in both AI 9.3.2 and AI 9.3.3. 
From our perspective, it may be better to first identify the characteristics of the interferences specific to SBFD compared with dynamic TDD. For example, wether it is flat over frequency domain, whether is flat over time domain, etc. And then we can determine which potential solution is specific to these interferences with specific characteristics.

	DOCOMO
	Agree with ZTE’s comment that we need to discuss whether a proposed enhancement is SBFD specific or common for SBFD and dynamic TDD.

	Intel 
	We also think it would be helpful to clarify how to determine whether a scheme is SBFD-specific scheme. If a scheme is more useful for SBFD operation while it is still possible for dynamic TDD, whether we discuss such scheme here? For example, L1/L2 based UE-UE CLI measurement and report, it is more efficient for intra-cell inter-UE case (SBFD), while it can be also applicable to dynamic TDD case.
Besides, we have similar question as Sony, whether this proposal is only for measurement of SBFD and other enhancements would be discussed later, e.g., UL/DL subband information exchange. 

	Ericsson
	With the exception of the 3rd bullet, we think that the proposed list is common to both SBFD and dTDD, hence should be discussed in 9.3.3. If the 3rd bullet remains perhaps more accurate wording is “Per subband CLI measurement/reporting”
Furthermore, we we don’t think that “Identify potential enhancements” is the correct way to approach the issue. Since UE-UE CLI seems to be quite rare, we think the UE-UE CLI problem, if it exists, should be quantified first by evaluations, and then potential enhancements can be discussed.

	Vivo
	Maybe except “Smaller frequency blocks for CLI measurement/reporting within BWP/subband”, other listed UE-to-UE CLI enhancements is not SBFD specific.
In addition, for “Simultaneous CLI measurement and DL reception/UL transmission”, we think in Rel-16 dynamic TDD, there was already a UE capability indicating whether it supports Simultaneous CLI measurement and DL reception. Since UE side is Half duplex, we are not sure how a HD UE can do CLI measurement and UL transmission simultaneously.

	Samsung
	We support the intent of the proposal but doubt that it is possible to agree on a down-selected list (compared to gNB-gNB / UE-UE CLI enh. Techniques listed as by May RAN1-109-e agreements. Could it be an option to eliminate enhancement techniques without widespread support one by one, starting with proposed techniques which only see 1 or 2 supporting companies?

	Huawei, Hisilicon
	We are not sure what is the criteria to select the above list for UE-UE CLI measurement and reporting. In R16 the UE-UE measurement and reporting were specified. We do not see the necessary to have further enhancement at this stage. We do not see what is the quantitized limitations of the R16 UE-UE measurement and reporting. So we should analyse the limitation of the current UE-UE interference measurement and reporting. Then it is possible to identify what could be the potential enhancement. 

	CMCC
	Considering both L1/L2 based UE-UE CLI measurement and report are discussed in AI 9.3.2 and AI 9.3.3, the AI 9.3.2 should focus on inter-subband CLI handling and AI 9.3.3 should focus on intra-subband CLI handling. Furthermore, regarding the 2nd bullet, both measurement and report for inter-subband CLI-SINR need further study.

	QC
	There is some overlap between some of the listed solutions with the ones in AI 9.3.3. Also, further clarification needed on the 4th bullets. Also, it is good to clarify that third bullet refers to subband CLI reporting. Related to this bullet, another aspect that mentioned by couple of companies, whether CLI reporting for CLI measurements in UL subband (e.g., SRS-RSPR) or CLI measurements DL subband (CLI-RSSI or CLI-SINR). 

	NEC
	Agree with other companies that some of the solutions are also common to 9.3.3. Perhaps the way forward is to identify solutions which are specific to SBFD and study the solutions.

	Fujitsu
	It seems too early to decide the starting point list. As same as chapter 2.2, it seems better to check whether further discussion is needed for each item or not. Moreover, for last bullet, only two companies are suggested, we also better to discuss whether this list is appropriate or not.



5. Proposals for online sessions
5.1. August 22nd (Mon)
Proposal 1-1a:

Proposed Agreement:
Study the following alternatives with Alt 4 prioritized for SBFD operation at least for RRC_CONNECTED state.
· SBFD operation Alt 1:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors follow existing specifications without introducing new UE behaviors for SBFD operation at gNB side.
· SBFD operation Alt 2:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon.
· SBFD operation Alt 3:
· Only time location of subbands for SBFD operation is known to SBFD capable UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon in SBFD symbols.
· SBFD operation Alt 4:
· Both time and frequency locations of subbands for SBFD operation are known to SBFD capable UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs based on the time and frequency locations of subbands for SBFD operation.

Proposal 1-2a:

Proposed Conclusion:
For SBFD operation Alt 1, SBFD operation can only be supported in symbols configured as flexible in TDD-UL-DL-ConfigCommon.

Proposal 1-5a:

Proposed Agreement:
For indication of subband locations for SBFD operation, study semi-static configuration of subband location as baseline.
· FFS the feasibility and benefit of dynamic time and/or frequency subband location.

Proposal 1-7:

Proposed Agreement:
The maximum number of subbands for SBFD operation in an SBFD symbol within a TDD carrier is three.

Proposal 1-9a:

Proposed Agreement:
For SBFD operation within a TDD carrier, study RB-set based scheme where a subband consists of a set of consecutive RBs within a BWP/carrier as baseline.
· FFS BWP based scheme with more than one configured BWP pair.

Proposal 1-12:

Proposed Agreement:
Study potential benefits and enhancements for initial access in UL subband.


6. Contact person
Please provide/update the information of the contact person in the following table to facilitate the discussions.
	Company
	Name
	Email address

	Sony
	Shin Horng Wong
	shinhorng.wong@sony.com

	InterDigital
	Jonghyun Park
	jonghyun.park@interdigital.com

	Sharp
	Tomoki Yoshimura
	yoshimurat@sharplabs.com

	Qualcomm
	Muhammad Abdelghaffar
	mabdelgh@qti.qualcomm.com

	New H3C
	Lei Zhou
	zhou.leih@h3c.com

	New H3C
	Lei Kong
	Kong.lei@h3c.com

	vivo
	Lihui Wang
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Appendix A: Observations/proposals from companies in RAN1#110
	Company
	Observations/Proposals

	Dell Technologies
	Observation 1: SBFD has different use-cases and duplexing scenarios which each has a different performance impact on cross-link interference and downlink/uplink data and control channels.  
Proposal 1:  Discuss and prioritize a set of SBFD use-cases and evaluation scenarios. 
Proposal 2:  Prioritize SBFD implementations of uplink sub-bands within downlink slots/frames while uplink slots are half-duplex for gNBs and UEs. 
Observation 2: Current slot format indication (SFI) signaling procedure is either cell or group common, hence, lacking dynamic flexibility of SBFD resource adaptation and signaling in case SFI is adopted for carrying SBFD information.  
Proposal 3: Consider adjustment of the current SFI procedure to support dynamic configuration of SBFD within a bandwidth part.
Proposal 4: Discuss and agree whether the Rel-16 UE-to-UE CLI measurement procedures are sufficient for SBFD interference handling without additional adjustments.
Proposal 5: Study inter-gNB coordination procedures for gNB-to-gNB CLI measurement including:
                  •	Procedures for coordinated inter-gNB reference signal transmissions for gNB-to-gNB CLI measurement and corresponding UE support.
                  •	Procedures for utilizing existing and readily available reference signals for gNB-to-gNB CLI measurement, and corresponding UE support.
                  •	RAN3 to support backhaul coordination signaling procedures for gNB-to-gNB CLI measurement.


	TCL Communication Ltd.
	Observation 1: Allocation of frequency resources to a sub-band in the inner RBs or inner carrier of a TDD band may;
· Reduces the interference from the adjacent gNB but it may increase the gNB self-interference 
· Requires at least three sub-bands within a TDD band
· Requires two guard bands to separate the opposite direction sub-bands.  

Observation 2: Allocation of frequency resources to a sub-band in the outer RBs or outer carrier of a TDD band may;
· Increase the interference from the adjacent gNB but reduces the gNB self-interference 
· Defines flexible numbers of sub-bands e.g. either two sub-bands or three sub-bands 
· Requires only one guard band. 
Observation 3: Re-using the existing configuration of conventional TDD for SBFD configuration may requires; 
· To include an explicit configuration of NRofUplinkRBs, startingofUplinkRBs and RBs of guard bands for UL sub-band in DL or flexible slots/symbols. 
· To include an explicit configuration of NRofDownlinkRBs, startingofDownlinkRBs and RBs of guard bands for DL sub-band in UL or flexible slots/symbols. 

Observation 4: In order to make the current specification SFI suitable for sub-bands indication, the following fields may need to includes in the current SFI indication;
· Indication of the starting of RBs of the opposite transmission sub-band
· Indication of the number of RBs of the opposite transmission sub-band
· Indication of the RBs of Guard Band
Observation 5: Re-using the existing conventional TDD configuration for SBFD operation may encounter the following issues 
· Increas the higher layer singlaings 
· Increase the gNB complexity in handling of collisin btween SSB and UL sub-band tranmission
Observation 6: Static configuration and dynamic indication and activation/de-activation of DL/UL sub-bands to the UE may 
· Reduce the higher layer signlaing 
· Increase the flexibility of gNB to handle the collision of SSB and UL sub-band trasnmission 

Observation 7: The UL sub-bands in DL or flexible slots/symbols in the inner carriers or inner RBs of a TDD band may create double fold gNB self-interference. 
Observation 8: The UL sub-bands in DL or flexible slots/symbols in the edge RBs may reduce the gNB self-interference. 
Observation 9: Less number of sub-bands within a TDD band may reduce the gNB self-interference.
Observation 10: The following scenarios may create gNB to gNB and UE to UE co-channel intra sub-band interference;
1. Allocating different bandwidth to the UL to UL and DL to DL sub-bands among neighbor gNBs 
2. Allocation of dissimilar sub-bands to UL and DL transmission between neighbor gNBs
3. Allocation of dissimilar quantity of sub-bands to UL and DL transmission between neighbor
4. Configuration of different numbers of sub-bands between neighbor gNBs


Proposal 1: Support RB based granularity for a sub-band. 
Proposal 2: Consider a configurable bandwidth of DL and UL sub-bands. 
Proposal 3: Consider a defined minimum and maximum range of numbers of sub-bands within a TDD band. 
Proposal 4: It is up to the gNB implementation whether to select the inner carriers or outer carriers of a TDD band for an opposite direction sub-bands in DL, UL or flexible slots. 
Proposal 5: Support the following:
· UL sub-bands in DL or Flexible slots/symbols
· DL sub-bands in UL or Flexible slots/symbols.

Proposal 6: study an alternative method of SBFD configuration, where RRC static configuration can be used to configure a pool of sub-bands to all the SBFD capable UEs in a cell and DCI or MAC CE can be used to indicate and activate/de-activate the DL/UL sub-bands to one or more UEs in a cell. 
Proposal 7: To avoid the intra sub-band interference in SBFD operation the neighbor’s gNB shall:
· Keep the same bandwidth of UL to UL and DL to DL sub-bands among the neighbor gNBs
· Assign alike sub-bands to UL and DL transmission among the neighbor gNBs 
· Allocate similar quantity of sub-bands to DL and UL transmission among the neighbor gNBs 
· Configure similar numbers of sub-bands among the neighbor gNBs 

	Huawei, HiSilicon
	Observation 1: SBFD operation across carriers does not require specific collision handling rules than the ones that also required by SBFD operation within a carrier.
Observation 2: For Alt 1 (UL/DL subbands are transparent to UEs), the Pros and Cons are listed as follows:
· Pros:
· The legacy signaling can be reused as much as possible.
· A unified design for both of the UEs with SBFD capability and the UEs without SBFD capability.
· Legacy UL/DL collision handling rules can be reused as much as possible.
· Cons:
· The legacy UEs may not support flexible slots configured by TDD-UL-DL-ConfigCommon.
· Note: it can be solved by enhancements of slot format configurations under the premise that the UEs can be aware of whether or not the gNB is operating with SBFD.
Observation 3: For Alt 2 (UL/DL subbands are transparent to UEs without SBFD capability, but non-transparent to UEs with SBFD capability), the Pros and Cons are listed as follows:
· Pros:
· It provides some potential benefits on frequency resource allocation and division.
· It can resolve the Cons of Alt 1 naturally.
· Cons:
· A new signaling is introduced to indicate the time and frequency locations of UL/DL subbands, thus increasing the overhead of SIB1 significantly.
· A non-unified design for both of the UEs with SBFD capability and the UEs without SBFD capability. It will increase implementation complexities of the UEs with SBFD capability.
Observation 4: It seems that the L3 based UE-UE CLI measurement and report is sufficient and L1 based solutions may need to be justified in the study as well as other enhancement on UE-UE measurement and reporting. 

Proposal 1: SBFD operation within a carrier and across carriers can be studied with equal priority.
Proposal 2: The number of subbands in the same symbol for SBFD depends on inter-operator co-existence.
· The transmission direction on a subband of an operator with SBFD should be same as that of another operator with legacy TDD, if the subband of the operator with SBFD is located neighboring to the operator with legacy TDD in frequency domain.
· At most three subbands are sufficient in the same symbol, where two UL subbands and one DL subband, or one subband and two DL subbands.
Proposal 3: Both Alt 1 and Alt 2 should be studied. And Alt 2 is slightly preferred.
· Alt 1: The UL/DL subbands are transparent to UEs, including UEs with SBFD capability and UEs without SBFD capability.
· Alt 2: The UL/DL subbands are transparent to UEs without SBFD capability, but non-transparent to UEs with SBFD capability.
Proposal 4: Study the following aspects related to advanced IRC receivers in SBFD.
· Feasibility and performance of muting the REs on the DL subband in UL DMRS symbols and the REs on the UL subband in DL DMRS to improve channel estimation and inter-cell interference estimation and suppression.
· Feasibility and performance of specific CLI measurement resources to improve gNB-gNB and UE-UE co-channel and adjacent-channel inter-subband CLI estimation and suppression.
Proposal 5: Study the feasibility and performance of DL beamforming in SBFD to suppress blocking interference caused by DL signal transmitting from the aggressor in the direction of the victim, e.g., coordinated beamforming method.
Proposal 6: Study the feasibility and performance of applying filters at both transmitter and receiver sides in SBFD involving RAN4 on the following aspects.
· Filter at transmitter to suppress the leakage interference.
· Filter at receiver to suppress the blocking interference.
· Guard band for filters.
Proposal 7: For subband non-overlapping full duplex, the timing advance offset  can be configured as 0 to avoid the inter-slot interference.
Proposal 8: UE half-duplex on handling conflict UL/DL indicating signaling for the same OFDM symbol should be studied, e.g.,
· Any DL signals or channels are indicated to transmit on the DL subband in a symbol configured as semi-U.
· Any UL signals or channels are indicated to transmit on the UL subband in a symbol configured as semi-D.
· Any UL signals or channels are indicated to transmit on the UL subband in a symbol indicated to receive SSB on the DL subband.
· SSB is indicated to receive on the DL subband in a symbol configured as semi-U.
· Valid PRACH is indicated to transmit on UL subband in a symbol configured as semi-D.
· CORESET 0 configured in the DL subband in a symbol configured as semi-U.

	InterDigital, Inc.
	[bookmark: _Hlk67922231]Observation 1. Mixed D/U regions informed to a UE per symbol/slot in a cell can be used for a subband-wise UL transmission or DL reception, which results in UL coverage/capacity enhancement while achieving parallel DL transmissions over non-overlapped RBs. 
Observation 2. DL throughput performance suffers considerably at high MCSs and approaches to almost zero when there is any degree of intra-subband CLI overlap with DL signal.
Observation 3. Inter-carrier interference, resulting from time advance on inter-subband CLI may impact DL throughput performance significantly, especially at high MCS indices, when there is no adjacent inter-subband distance between the DL signal and the CLI, i.e., 0-RB gap.
Observation 4. At high MCS indices, DL throughput performance recovers to 90% of the maximum throughput when the inter-subband distance between the DL signal and the CLI signal is at least 2-RB in this example scenario.
Observation 5. Restricting DL subband transmissions on slots that correspond to UL slots in legacy TDD can improve uplink performance but negatively impacts downlink performance. 
Observation 6. The static/fixed subband partitioning, e.g., [DUD] = [40 20 40] RB split all the time, results in worse performance for SBFD compared with legacy TDD in downlink. Thus, flexible/versatile subband partitioning and its dynamic indication mechanisms should be considered to cope with varying traffic/channel conditions.
Observation 7. Utilizing SBFD option 2 (total number of antenna elements of the antenna array for SBFD is two times of the total number of antenna elements of the antenna array for legacy TDD) improves SBFD performance.
Observation 8. In the SBFD scenario, a UL transmission over a subband causes significant UE-to-UE CLI leakage on the adjacent DL subband depending on a frequency gap between the UL RBs and DL RBs of each subband. 
Observation 9. As a part of gNB implementation, the gNB may apply a downlink power backoff on some SBFD slots or symbols to deal with self-interference caused by the FD operation, which can impact to UE behaviours depending on the amount of power backoff. 
Observation 10. Since a general CSI/beam reporting in NR is not based on dynamic CLI-related information, a victim UE may unpredictably experience DL performance degradation if a UE-to-UE CLI occurs especially when an aggressor UE is served by a different serving gNB/TRP. 
Observation 11. The issues in UL/DL timing alignment (between UL/DL SBs) in SBFD slots could result in inter-slot interference and dropping of respective slots, especially for back-to-back scheduling cases between DL and UL. 

Proposal 1. Study mechanisms on how to inform UE of mixed D/U regions per symbol/slot as an enhancement of SFI to achieve subband non-overlapping FD (SBFD).
Proposal 2. Study performance of applying a frequency gap or guard RBs for a UL transmission in an SBFD framework for interference mitigation with regards to adjacent DL subbands. 
Proposal 3. Analysis on various downlink performance degradation aspects due to the SBFD operations compared with legacy TDD systems should also be an important part of the NR-Duplex study.
Proposal 4. To overcome the degraded downlink performance due to the static/fixed subband partitioning, flexible/versatile subband partitioning and its dynamic indication mechanisms should be further discussed to cope with varying traffic/channel conditions.
Proposal 5. Study dynamic UL power control mechanism based on some dynamic factors such as the frequency gap, beam/spatial-domain parameter, or a priority indication on the UL, to mitigate the effects of the CLI dynamically.
Proposal 6. Consider mechanisms to apply measurement skipping on some SBFD slots/symbols and power adjustment in deriving a CSI, depending on a level of dynamic power management occurred in the SBFD scenario.
Proposal 7. Study an event-based CLI sensing behaviour at the victim UE side, where the event can at least include a case when the victim UE detects a PDSCH reception failure, which initiates a subband-wise CLI measurement/reporting for a subband switching to avoid the CLI.
Proposal 8. Study UL/DL timing alignment issues in subband non-overlapping full duplex systems.

	ZTE
	Overview
Proposal 1: Prioritize the subband full duplex simulation and use the simulation results to guide and focus the solution/scheme discussion.  
Proposal 2: The solution/scheme of duplex evolution takes the following challenges of conventional TDD operation into account.
· Challenge  : Ensuring UL throughput + UL coverage simultaneously.
· Challenge  : Ensuring UL throughput + DL&UL Latency simultaneously.
· Challenge  : Ensuring UL coverage + DL&UL Latency simultaneously.
· Challenge  : Ensuring DL throughput + DL&UL Latency simultaneously.
· Challenge  : Ensuring DL throughput + UL throughput simultaneously.
· Challenge  : Ensuring DL throughput + UL coverage simultaneously.

Basic framework of SBFD configuration
Observation 1: Transparent method with no specification impact for SBFD:
· Alt.1: Base station configures flexible symbols/slots to the UE via TDD-UL-DL-ConfigCommon and schedules DL/UL on these flexible symbols/slots according to existing rules. 
· Alt.2: Based station configures UE-specific TDD slot formats for different UEs via TDD-UL-DL-ConfigDedicated and schedules DL/UL based on UE-specific TDD slot formats according to existing rules. 
Transparent method with no specification impact for SBFD has the following drawbacks:
· It highly depends on the usage of flexible symbols, which are not commonly used and tested in the practical networks. 
· Without indicating the time/frequency resource of subband, UE is not possible to perform RF/digital subband filter for transmissions within the subband.
· At least for Alt.2, it is also subject to UE capability (i.e. FG 5-1a).

Observation 2: Transparent method without subband configuration for SBFD
· Alt.1: Base station allocates some fixed time/frequency resources in the DL symbols (or DL symbols plus flexible symbols) via implementation. UE transmits UL transmission in the fixed time/frequency resources of the DL symbols according to gNB’s scheduling. 
· Alt.2: Legacy UE follows the TDD slot format indicated by the legacy SIB or legacy UE-specific signalling. A new UE-specific TDD slot format is introduced for the SBFD UE, which can override the legacy TDD slot format indication/configuration. UE transmits UL transmission based on new UE-specific TDD slot format according to gNB’s scheduling/configuring.
Transparent method without subband configuration for SBFD has the following drawbacks:
· Without indicating the time/frequency resource of subband, UE is not possible to perform RF/digital subband filter for transmissions within the subband.

Proposal 3: RAN1 studies the following solution for subband full duplex: configure one/multiple subbands in one BWP.
· All the resource in the uplink subband are available for uplink transmission even if the uplink subband is overlapped with downlink or flexible symbols.
Proposal 4: RAN1 studies the following solution for subband full duplex: support dual active BWP pairs, where each BWP pair includes one DL BWP and one UL BWP.
· Different BWP pairs can be configured with different TDD slot configurations.
Proposal 5: RAN1 studies half-duplex CA based scheme for sub-band full duplex and taking directional conflict handling mechanism in R16 half-duplex CA as a starting point.
· Further study the necessity of enhancement to directional conflict handling mechanism if time allows in R18. 
Proposal 6: For Rel-18 duplex evolution, focus on the non-transparent method of SBFD configuration.
Details of SBFD framework
Proposal 7: RAN1 studies the following solution for subband full duplex: configure frame structure of SBFD for a UE
· Alt.1: The configuration is combined with tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated.
· Alt.2: The configuration is via new RRC signaling.
· Alt.3: Dynamic update of time domain location of the subband via DCI based on the frame structure of SBFD configured by Alt.1 or Alt.2.
Proposal 8: The location and bandwidth of subband can NOT be updated dynamically. 
Proposal 9: Further study whether base station can schedule DL in the UL subband for legacy UEs.
Proposal 10: RAN1 studies the following solution for subband full duplex:
· Time domain window can be defined for subband full duplex operation for better compatibility with less impact on legacy UE and procedures.
Proposal 11: Study potential enhancements for collision handling between UL and DL for SBFD aware UE.
Proposal 12: RAN1 further studies the resource allocation of relevant physical channels/signals in frequency domain and time domain for SBFD.
Proposal 13: RAN1 further studies the potential enhancements for initial access in the UL subband.

CLI management and cancellation
Proposal 14: For SBFD, different options of TA offset determination for avoiding inter-slot interference should be studied, 
· Option 1: set  for all UL resource;
· Option 2: define two values of  for UL transmission in UL subband and UL slot, respectively.
·  for UL subband
·  for UL slot

Observation 3: The uplink transmissions in the UL subband are subject to different interference levels, 
· It is depending on the frequency domain isolation between it and the DL subband. 
· It is depending on time domain areas where DL transmissions are scheduled or configured in DL subband. 

Proposal 15: UL subband resources can be divided into multiple areas and each area is mapped with a dedicated power control parameters set for compensating the inter-subband interference with different levels. The resources contained in each area can be indicated by DCI. 
Proposal 16: Different frequency densities can be configured for reference signals transmitted in different areas with different interference levels.


	Spreadtrum Communications
	Observation 1. Transparent SBFD for UE is the most straightforward scheme. Non-transparent SBFD for UE requires new UE behavior of DL/UL direction determination. 
Observation 2. For Type-0 and Type-1 resource allocation without interleave, with the schedule restriction of Option 1-1/1-2, gNB can decide available frequency resources for PDSCH or PUSCH, without specification impact.
Observation 3. Type-0 and Type-1 resource allocation without interleave, there can be some enhancements on resource allocation for Option 2 to improve the frequency efficiency. 
Observation 4. For Type-1 resource allocation with interleave, it is very hard to do schedule either for Option 1-1/1-2, or Option 2.
Observation 5. In co-channel co-existence case of legacy UE/gNB and SBFD, there is no impact to the legacy gNB, but impact to legacy UE. CLI mitigation scheme for aggressor SBFD UEs should be studied.
Observation 6. Both for R18 duplex operation enhancement and R17 RedCap, to achieve good co-existence performance with legacy network/UE, the bandwidth part location needs to be carefully designed.
Observation 7. DL resource fragmentation caused by NR duplex operation may not be friendly to legacy UEs from UE power consumption perspective.

Proposal 1. SBFD operation across carriers can be supported if the general framework of SBFD within a TDD carrier can be applied. 
Proposal 2. SBFD operation with UL subband can be in DL and flexible symbols configured by tdd-UL-DL-ConfigurationCommon
Proposal 3. For SBFD operation within a TDD carrier when configured in legacy downlink and flexible symbols, it can support one UL subband and up to two DL subbands within the carrier from gNB’s perspective.
Proposal 4. RB-set based SBFD and BWP based SBFD can both be studied further.
Proposal 5. Support transparent SBFD scheme (Option 1-1/1-2), and study further Non-transparent SBFD scheme (Option 2).
Proposal 6. L1-based CLI measurement/report for SBFD needs further study.
Proposal 7. Subband-level information can be considered for gNB-to-gNB’s information sharing.
Proposal 8. Dynamic CLI measurement/report among gNBs needs further study.
Proposal 9. The introduction of SBFD operation should study co-existence performance with the legacy NR operation including RedCap deployment, which allow network to configure SBFD and RedCap BWP in a legacy NR carrier simultaneously, meanwhile minimizing both UL resource fragmentation and DL resource fragmentation.

	vivo
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	New H3C Technologies Co., Ltd.
	Proposal 1：Extend the functionality of flexible symbol for supporting SBFD operation, and the frame structure configuration and slot format indication mechanism in legacy TDD can be reused.
Proposal 2：Support the configurations of a number of dedicated symbols as SBFD symbols, the dedicated SBFD symbols should be consecutive in a period of the frame structure.
Proposal 3: Support semi-static SBFD resource allocation for evolution of NR duplex operation by broadcast signalling.
Proposal 4: Support dynamic SBFD resource allocation and coordination between cells for evolution of NR duplex operation by DCI.
Proposal 5: RO for Type-1 random access procedure is supported to be configured in semi-static SBFD resource.
Proposal 6: MsgA RO and MsgA PUSCH for Type-2 random access procedure is supported to be configured in semi-static SBFD resource.
Proposal 7: The SSB overlapping with SBFD sub-band should carefully studied. The SSB can be configured inside the SBFD sub-band in the legacy UL symbols, and the SSB can be configured overlapping with SBFD sub-band in legacy Flexible or DL symbols.
Proposal 8: The CORESET overlapping with SBFD sub-band should carefully studied. In In legacy UL symbol with SBFD configured, only CORESET0 can be configured inside the SBFD sub-band, but has lower priority than RO.
Proposal 9: In In legacy F symbol with SBFD configured, common CORESET has priority, then RO, then UE-specific CORESET. In In legacy DL symbol with SBFD configured, CORESET has priority. 

	Sony
	Observation 1: Since there is ambiguity in the definition of an UL OFDM symbol in the context of SBFD, preventing DL subband configuration in an (ambiguous) UL OFDM symbol may lead to higher specs impact.
Observation 2: Whether the UE needs to be aware of the DL and UL subbands locations depends on whether subband filters are beneficial at the UE.
Observation 3: For the 2 DL + 1 UL subband configuration, FDRA Type 1 cannot schedule a PDSCH to occupy both DL subbands since it only allocates contiguous sets of RBs for a PDSCH.
Observation 4: For the 2 DL + 1 UL subband configuration, FDRA Type 0 can be used to schedule a PDSCH to occupy RBs in both DL subbands.  However, since RBG is the unit of allocation, FDRA Type 0 has a coarser frequency granularity compared to FDRA Type 1 and if the finer RBG granularity (i.e. RBG Configuration#1) is used, then FDRA Type 1 consumes more DCI bits compared to FDRA Type 0.
Observation 5: FDRA Type 0 is not supported in Fallback DCI (Format 1_0).
Observation 6: The Mirror Image FDRA is applicable regardless of whether the subband configuration is transparent or known to the UE.
Observation 7: If the subband configuration is semi-statically signalled to the UE, a smaller FDRA bit size can be used in the DL Grant since the FDRA needs only to address the number of RBs in one of the DL subbands rather than the entire BWP.
Observation 8: Inter subband CLI is non-uniform across a subband, where it is stronger for RBs in a subband that are closer to an adjacent subband compared to RBs that are further away from the adjacent subband.
Observation 9: Since in SBFD, inter subband CLI is non-uniform across the victim subband, the CLI measurement reports should take this aspect into account.

Proposal 1: Any SBFD solutions should be applicable for UL and DL OFDM symbols.
Proposal 2: Allow the gNB to dynamically signal an “Overwrite” Indicator to the UE to indicate whether an UL transmission can be transmitted in OFDM symbols that are originally configured/indicated as DL, or a DL transmission can be received in OFDM symbols that are originally configured/indicated as UL.
Proposal 3: Consider using a Mirror Image FDRA, where the DL Grant indicates a 1st set of RBs and a 2nd set of RBs is determined by reflecting the 1st set of RBs across the middle of the BWP.  The scheduled PDSCH occupies the 1st set and the 2nd sets of RBs.  The Mirror Image FDRA can be enabled or disabled in the DL Grant.
Proposal 4: Support non-uniform MCS in a PDSCH and PUSCH so that RBs of a PDSCH/PUSCH that are closer to an adjacent subband uses more robust MCS compared to RBs that are further away from an adjacent subband.
Proposal 5: Support non-uniform power control in a PUSCH so that RBs closer to an adjacent subband are transmitted with lower power compared to RBs further away from the adjacent subband.
Proposal 6: Support finer frequency granularity for CLI measurement and reporting, by dividing the BWP or the victim subband into smaller frequency blocks, where CLI measurement and reporting are performed on each frequency block.
Proposal 7: CLI measurements are preformed and reported at the physical layer.

	Fujitsu
	Observation 1:
· In SBFD operation, UE-UE co-channel CLI occurs between not only inter-cell UEs but also intra-cell UEs. Therefore, frequent CLI measurements are required for the case of SBFD operation.
Proposal 1:
· Study enhancement of CLI measurement in Rel.16 for SBFD operation, i.e. L1/L2 based CLI measurement.
Proposal 2:
· Study timing alignment for CLI measurement to reduce the computational complexity at a UE for SBFD operation.
Observation 2:
· In SBFD operation, misalignment of FFT timing is one of the sources for gNB self-interference, and it could be suppressed by adjusting timing advance offset of UEs, however, UE-UE co-channel inter-subband CLI still remains.
Observation 3:
· In UE-UE co-channel inter-subband CLI, only CSI-RSSI is available, which cannot be used to identify problematic UEs and detect of the amount of UE-UE interference. If the ratio of inter-subband CLI to intra-subband CLI is assumed, we can estimate UE-UE co-channel inter-subband CLI by CLI-RSRP. It seems beneficial for mitigation of UE-UE co-channel inter-subband interference, because CLI-RSRP can identify the source of interference.

	NEC
	Observation-1: Full duplex operation can be currently achieved in NR by providing different tdd-UL-DL-ConfigurationDedicated or SFI to different UEs in a cell, however, higher DL/UL performance gains are expected if UEs are indicated SBFD time/frequency resources

Observation-2: For semi-static physical channels following conflicts may occur during SBFD time/frequency resources:
· UE may try to receive DL receptions (e.g. CSI-RS) within UL sub-bands resulting in incorrect channel estimation or reduced DL performance
· UE may try to perform UL transmissions (e.g. SRS) within DL sub-bands resulting in increased interference to nearby UE receiving DL

Observation-3: Following interference scenarios are possible for sub-band non-overlapping full duplex operation:
· CLI between UEs of same cell i.e. UL transmission of one UE interfering with the DL reception of nearby UE
· gNB experiencing interference in UL reception due to its DL transmission in adjacent sub-band
· gNB experiencing interference in UL reception due to DL transmission from nearby gNB

Proposal 1:
· For a UE supporting Rel-18, support indication of the time and/or frequency location of subbands that gNB would use for SBFD operation.
· Support semi-static configuration of time and/or frequency location of sub-bands
· FFS dynamic indication of time and/or frequency location of sub-bands
· Note: No impact is assumed on legacy UE procedures

Proposal 2:
· Study the following options for SBFD operation:
· Single BWP containing either UL or DL sub-band (but not both). UL and DL sub-bands are present in different BWPs for enabling SBFD
· Single BWP containing both UL and DL sub-band(s)
Proposal 3:
· If a single BWP is used to enable subband non-overlapping full duplex operation, study the impact for configured UL transmission or multi-slot PUSCH transmission scheduled by single DCI cross symbols with different duplex type, e.g., UL symbol only and SBFD symbol with UL sub-band. 
Proposal 4:
· Support frequency guard band between UL and DL sub-bands for interference mitigation during SBFD
· Study on how to apply frequency guard band adaptively by UE and gNB based on SBFD occurrences
Proposal 5:
· Study application of multiple antenna panels for SBFD operation at gNB, where different antenna panels are used for UL reception and DL transmission by gNB
Proposal 6:
· Study whether existing rate matching/puncturing/pre-emption procedures are sufficient to mitigate any UL/DL conflicts occurring at UE for semi-static physical channels during SBFD time/frequency resources 
Proposal 7:
· Study enhancements for semi-static physical channel resource configuration and/or transmission/reception procedures for Rel-18 UE during SBFD time/frequency resources 
Proposal 8:
· In Rel-18, for sub-band non-overlapping full duplex at the gNB side, study interference management for 
· inter-UE CLI in a cell
· self-interference management for gNB 
· inter-gNB CLI  
Proposal 9:
· In Rel-18, for sub-band non-overlapping full duplex at the gNB side, traffic characteristics served by gNBs should be taken into the interference management.     

	OPPO
	Observation 1: For gNB-side CLI,  
· The inter-gNB CLI can have mitigation techniques such as coordinated scheduling/beamforming and power control.
· The gNB self-interference can have mitigation techniques such as antenna isolation, TX IM suppression in the RX part, filtering, digital interference suppression and guard band allocation.
Observation 2: For inter-UE CLI, R16 CLI handling can be reused. The enhancement of interference measurement by UE on a subband-equivalent bandwidth can be considered.
Observation 3: The legacy UE can run with half-duplex mode in SBFD symbols with both time-domain transparency and frequency-domain transparency to UL subband allocation at gNB.
Observation 4: The SBFD subband allocation does not have to be the same over adjacent carriers, but the adjacent edge subbands are desired to have the same transmission direction. 

Proposal 1: Use a new terminology such as “duplexing subband” to replace “subband” in SBFD discussion.    
Proposal 2: Rel-18 duplexing SI should study the following alternatives for a duplexing subband allocated at gNB.
· Alt-1: Both time-domain allocation and frequency-domain allocation of the duplexing subband are transparent to UE. 
· Alt-2: Frequency-domain allocation of the duplexing subband is transparent to UE but the time-domain allocation is not.
· Alt-3: None of time-domain allocation and frequency-domain allocation of the duplexing subband is transparent to UE.
Proposal 3: In case the time domain allocation of UL subband is non-transparent to UE, RAN1 study considers the subband-overlapping symbol as converted to “flexible symbol” or “uplink symbol” from UE perspective, and avoids defining UL operations directly on a DL symbol. 
Proposal 4: Center frequency and bandwidth of BWP should keep the same between SBFD symbol and non-SBFD symbol with the same transmission direction.


	CATT
	Observation 1: The following restrictions are observed for BWP based SBFD:
· Multiple BWPs should be supported by SBFD capable UEs.
· Shorter BWP switching delay or multiple active BWPs should be supported by SBFD capable UEs to reduce the interruption time.
· The UE throughput is reduced for SBFD capable UE due to smaller BWP size.
Observation 2: There are potential scheduling restrictions to avoid PDSCH to be overlapped with UL subband/guardband which may degrade UE DL throughput and/or spectrum efficiency.
· No enhancements for Alt 1, 2, 3.
· The scheduling restrictions can be avoided for Alt 4 by rate matching around UL subband/guard band.
Observation 3: There are potential scheduling restrictions to avoid PUSCH to be overlapped with DL subband/guardband which may degrade PUSCH performance and/or spectrum efficiency.
· No enhancements for Alt 1, 2, 3.
· The scheduling restrictions can be avoided for Alt 4 by deriving the PUSCH resource within the UL subband.
Observation 4: There are potential scheduling restrictions to avoid PDSCH with slot aggregation to be overlapped with UL subband/guardband in each slot and/or to avoid PUSCH with slot aggregation to be overlapped with DL subband/guardband in each slot.
· No enhancements for Alt 1, 2, 3.
· The scheduling restrictions can be avoided for Alt 4 by independently determining the available resources in each slot based on the subband time and frequency location.
Observation 5: There are potential scheduling restrictions for PUCCH via a single PUCCH configuration for SBFD symbols and non-SBFD symbols.
· DCI overhead would be increased if the number of PUCCH resources is increased.
· The scheduling restrictions can be avoided for Alt 3 and 4 via separate PUCCH configurations for SBFD symbols and UL symbols without increasing DCI overhead.
Observation 6: Non-contiguous CSI-RS resource configuration for one CSI report is not supported and the CSI report for subband at the edge of DL subband(s) which are not aligned with DL subband boundary is not accurate.
· No enhancements for Alt 1, 2, 3.
· Enhancements for Alt 4 via deriving the CSI-RS within DL subband based on the subband location can be considered.
Observation 7: Separate SRS power control in SBFD symbols and non-SBFD symbols cannot be supported via a single SRS resource configuration.
· No enhancements for Alt 1, 2.
· Separate SRS power control in SBFD symbols and non-SBFD symbols can be supported via separate SRS resource configurations for SBFD symbols and non-SBFD symbols for Alt 3 and 4.
Observation 8: There are many restrictions in terms of resource allocation if subband location is not known to UEs.
Observation 9: SBFD operation in PRACH symbols is not feasible at least for Alt 1.
Observation 10: SBFD operation in SSB symbols is not feasible at least for Alt 1.
Observation 11: RBs for Msg 3 PUSCH and PUCCH during initial access may be out of UL subband if time and frequency location of UL subband is not known to the UE.

Proposal 1: Study the following alternatives for SBFD operation with Alt 1 and Alt 4 prioritized.
· Alt 1:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors follow existing specifications without introducing new UE behaviors for SBFD operation at gNB side.
· Alt 2:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon.
· Alt 3:
· Only time location of subbands for SBFD operation is known to SBFD capable UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs to at least support overriding the link direction configured in TDD-UL-DL-ConfigCommon in SBFD symbols.
· Alt 4:
· Both time and frequency locations of subbands for SBFD operation are known to SBFD capable UEs. 
· UE behaviors for non-SBFD capable UEs follow existing specifications.
· New UE behaviors are introduced for SBFD capable UEs based on the time and frequency locations of subbands for SBFD operation.
Proposal 2: For Alt 4, consider the following cases with Case 1 as baseline.
· Case 1: UL transmissions in DL subband are not allowed and DL transmissions in UL subband are not allowed 
· Case 2: either DL transmissions in UL subband are allowed but UL transmissions in DL subband are not allowed or UL transmissions in DL subband are allowed but DL transmissions in UL subband are not allowed 
Proposal 3: Consider semi-static subband location as a baseline and further study dynamic subband location. 
Proposal 4: For SBFD operation within a TDD carrier, study both RB-set based SBFD and BWP based SBFD and prioritize RB-set based SBFD operation where a subband consists of a set of consecutive RBs within a BWP/carrier and there can be both UL and DL subbands in a same symbol within a BWP.
Proposal 5: For SBFD operation within a TDD carrier, support up to three subbands within a carrier.
Proposal 6: Discuss whether SBFD operation in PRACH symbols is supported.
Proposal 7: Discuss whether SBFD operation in SSB symbols is supported.
Proposal 8: For collision between UL transmission and DL reception, study potential enhancements to determine the transmission direction.
Proposal 9: For gNB-gNB inter-subband CLI handling, further study CLI measurement and report between gNBs.
Proposal 10: For UE-UE inter-subband CLI handling, further study L1 based CLI measurement and report.

	Samsung
	Observation 1: 80 dB in FR1 and 87 dB in FR2-1 antenna isolation using spatial separation and RF barrier can be achieved
Observation 2: Stopgap performance of the RF barrier for FR1 100 MHz and FR2-1 100 MHz channel BW is feasible
Observation 3: 45 dBc subband leakage ratio between the SBFD DL and UL subband when using non-overlapping frequency resources with digital pre-distortion can be achieved in FR1
Observation 4: 28 dBc subband leakage ratio between the SBFD DL and UL subband when using non-overlapping frequency resources can be achieved in FR2-1
Observation 5: Both in FR1 and FR2, SBFD can operate with only a few guard RBs between DL and UL subband when sufficient spatial isolation is guaranteed
Observation 6: Digital SIC to remove Tx-to-Rx interference in the Rx path results in a noise rise of 0.9dB for SFBD in FR1
Observation 7: Digital SIC to remove Tx-to-Rx interference in the Rx path results in a noise rise of 0.7 dB with 1T1R and 1 dB with 2T2R panel configurations for SBFD in FR2-1
Observation 8: Additional Rx filtering in IF or BB can be applied for FR1 and FR2-1 receivers to increase robustness of the gNB Rx path with respect to ADC and LNA dynamic range without incurring undue insertion losses
Observation 9: Backwards-compatibility for legacy UEs when SBFD is configured in the TDD cell can be achieved by using DDDSU in SIB1 tdd-UL-DL-ConfigCommon
Observation 10: It cannot be assumed that SBFD using transparent mode when configuring DFFFU in SIB1 tdd-UL-DL-ConfigCommon is supported by all legacy UE implementations
Observation 11: SBFD operation can be supported using a single NR carrier or TDD intra-band CA

Proposal 1: SBFD operation is supported for UEs implementing only a single DL and UL BWP pair with aligned center frequency
Proposal 2: RAN1 should evaluate the potential impacts from SBFD when a TDD serving cell using SBFD is configured as PCell, SCell or SpCell for a UE
Proposal 3: For a UE, the transmission direction of a symbol in the SBFD UL subband is determined by gNB scheduling. FFS if the configured UL subband can be DL scheduled by the gNB
Proposal 4: The cell-common or UE dedicated SBFD UL subband configuration, e.g., symbols/slots and the frequency occupancy is provided to the UE at least when in RRC_CONNECTED mode
Proposal 5: Multi-slot PUSCH transmissions, e.g., PUSCH repetition Type A, and PUCCH repetitions can be configured for transmission using only the SBFD slots/symbols
Proposal 6: RAN1 to study the impacts of SBFD operation on DL resource allocation and resource mapping in slots/symbols configured with an SBFD UL subband
Proposal 7: RAN1 to study potential benefits and specification impacts of explicit guard band configuration provided to the UE for the SBFD UL subband and DL subband(s)
Proposal 8: A DL reference signal, e.g., NZP CSI-RS resource(s) can be configured for the UE to report inter-subband UL-DL interference
Proposal 9: The UE maximum output power is configurable per slot in a TDD serving cell with SBFD
Proposal 10: RAN1 to study potential benefits and specification impacts when using the SBFD UL subband for random access
Proposal 11: RAN1 to further study potential benefits and specification impacts for spatial domain enhancements, power-control enhancements, and transmission and reception timing to mitigate CLI for SBFD


	Sharp
	Proposal 1: Single subband PDSCH scheduling should be supported for SBFD. How to mitigate intra-cell UE-UE co-channel inter-subband CLI could be discussed at least with the following aspects:
· Whether more stringent in-band emission requirements are required for Tx UE
· Potential enhancements to reduce the CLI originated from the Rx UE
· CLI measurement and reporting mechanism
Proposal 2: Study further how to support enhancements on Rx UE for multi-subband PDSCH scheduling. At least the following possibilities can be considered further:
1) The UE only monitors subband#0 and subband#2 (like non-continuous CA)
2) The UE monitors wideband carrier including Subband#0, 1, and 2 (Legacy UE behavior)
Proposal 3: Study further how to support enhancements on Rx UE for cross-subband PDSCH scheduling. At least the following possibilities can be considered further:
1) The UE only monitors subband#0 and subband#2 (like non-continuous CA)
2) The UE monitors wideband carrier including Subband#0, 1, and 2
Proposal 4: For RBG-based resource assignment, discuss how to handle RBGs overlapping with DL portion only partially at least with the following options:
1) Disabling RBGs overlapping with DL portion only partially
2) Puncture resource blocks outside of the DL portion when the UE is allocated a PDSCH with RBGs overlapping with DL portion only partially
3) Rate match resource blocks outside of the DL portion with existing rate matching resource configuration when the UE is allocated a PDSCH with RBGs overlapping with DL portion only partially
Proposal 5: For RIV-based resource assignment with non-interleaved VRB-to-PRB mapping, discuss how to handle resource blocks outside of the DL portion at least with the following options:
1) Puncture resource blocks outside of the DL portion
2) Enhance VRB-to-PRB mapping scheme such that VRBs outside of the DL portion are mapped to PRBs inside of the DL portion
Proposal 6: For RIV-based resource assignment with interleaved VRB-to-PRB mapping, discuss how to handle resource blocks outside of the DL portion at least with the following options:
1) Puncture resource blocks outside of the DL portion
2) Enhance VRB-to-PRB mapping scheme such that VRB bundles outside of the DL portion are mapped to PRB bundles inside of the DL portion
Proposal 7: UCI multiplexing procedure can be further studied at least with the following options:
1) The gNB ensures that the new PUCCH resource is confined within the UL portion
2) Configure separate PUCCH resources for SBFD region and legacy UL region
Proposal 8: RAN1 should further study potential placement of physical channels related to initial access in SBFD region.
Proposal 9: Impact on legacy UEs or UEs without SBFD capability should be carefully studied for SS/PBCH block placement in SBFD region.
Proposal 10: Support for msg3 repetition in SBFD region should be further studied. 
Proposal 11: New TDD configuration should be supported for SBFD.
Proposal 12: Subband configuration should be supported.

	Lenovo
	Observation 1: Implicit SBFD operation may result in limited full duplex operation gains due to DCI misdetection, while semi-static full duplex sub-band configuration can provide guaranteed transmission opportunities. 
Proposal 1:  Support explicit sub-band configuration for sub-band full duplex operation.
Observation 2: A BWP configuration can naturally configure a sub-band within a carrier and can configure L1/L2 parameters (e.g. PUSCH, PUCCH, RACH) specific to SBFD operation. 
Proposal 2: Consider a BWP-specific TDD UL/DL configuration for BWP based SBFD operation.
Proposal 3: Study multiple active BWPs based operation for BWP based SBFD operation.   
Proposal 4: Consider signalling of an explicit full duplex sub-band configuration via broadcast system information or via a dedicated RRC message.
Proposal 5: Further study full duplex sub-band configuration with low signalling overhead.
Proposal 6: Study potential enhancements for UL/DL collision handling in time domain.
Proposal 7: Further study potential schemes for UE-to-UE inter-sub-bands and intra-sub-band CLI mitigation.

	Intel Corporation
	Observation 1: SBFD operation with DL subband in a legacy UL symbol impacts legacy gNB/UE, which leads to UL resource fragmentation, may hamper Msg 4 PUCCH transmission and PRACH transmission, degrades received SINR of UL reception due to co-channel gNB-to-gNB CLI interference, and may decrease frequency diversity gain for typical configurations.  
Observation 2: Transparent SBFD operation by reusing existing mechanism can work, but the benefit of SBFD would be marginal due to poor spectrum efficiency, complicated scheduler at gNB side, SFI monitoring burden at UE side, increased signalling overhead, limited use case depending on UE capability and number of flexible symbols. 
Observation 3: Legacy UE can work under a gNB operating SBFD, in a transparent way based on the existing specification. 
Observation 4: Compared with transparent SBFD operation, non-transparent SBFD operation can provide higher spectrum efficiency and scheduling flexibility, reduce signalling overhead and SFI monitoring burden at UE side.

Observation 5: Separate CLI measurement on PRBs in the same DL subband is already supported by Rel-16 CLI-RSSI measurement. 
Proposal 1: Deprioritize SBFD in a UL symbol in which at least one legacy UE transmits UL, or in a UL symbol which is semi-statically configured as UL for at least one legacy UE. 
· Note: Here, a “legacy UE” refers to a UE that does not support SBFD operation. 

Proposal 2: Support SBFD operation with UL subband in DL and flexible symbol configured by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated. 
· FFS whether support SBFD operation with UL subband in a cell-specific flexible symbol & UE-specific DL symbol for a SBFD-capable UE. 

Proposal 3: Support up to one UL subband and up to two DL subbands within a carrier from gNB’s perspective. 
Proposal 4: Study whether to support variable or same subband frequency resource in different SBFD symbols. 
Proposal 5: Study both semi-static and dynamic subband location, with semi-static location as baseline.   
Proposal 6: Study methods for indication of guard bands between DL and UL subbands to a UE and related UE behaviour. 
Proposal 7: Study following schemes for explicit SBFD configuration to enable efficient SBFD operation.
· Scheme 1: Time & Frequency Set based SBFD as baseline 
· Study signalling design to indicate time and frequency resource
· Study the mechanism to resolve the collision between DL/UL signals and UL/DL subband
· Scheme 2: BWP-based SBFD
· Study fast BWP switching
· Study how to avoid interruption/dropping of signals due to BWP switching
· Scheme 3: CA-based SBFD 
· Study overlapped carriers for CA 
· Study cross-carrier transmission and transmission over multiple carriers

Proposal 8: Study potential enhancements to UE behaviour for collision handling between DL reception/UL transmission in symbols with at least one UL and one DL subband, considering different DL/UL channels and signals, configuration and scheduling timelines, requirements for different traffic/QoS, and coexistence with legacy UEs.  
Proposal 9: Study potential enhancements for resource allocation and L1 procedures to support efficient SBFD operation.   
Proposal 10: Study enhancement for CLI measurement resource configuration/report mechanism to support single CLI measurement for non-contiguous PRBs in multiple DL subbands. 
Proposal 11: Study L1-based procedures and beam-based CLI measurement/report and coordination for inter-UE CLI handlings well as enhancements for information exchange between gNBs with DL/UL subband information to improve L3 based CLI handling. 
Proposal 12: Study potential enhancements for DL/UL subband information exchange for gNB-to-gNB CLI handling.  


	Xiaomi
	Observation 1: The frequency resources available on the DL symbols for a SBFD UE are confined within the active UL BWP if the UL subband is transparent.
Observation 2: It is difficult to mitigate intra-subband CLI if transparent UL subband is adopted.
Observation 3: Transparent UL subband complicates multiplexing between UL and DL on the SBFD slot.
Observation 4: If a RO exists in DL slots configured by tdd-UL-DL-ConfigurationCommon, it cannot be used for preamble transmission even if the RO locates in a transparent UL subband.

Based on the aforementioned discussion, we have the following proposals:
Proposal 1: Subband related to duplex operation is transparent for legacy UE and the following legacy behaviour should be kept:
· UE doesn’t expect to transmit on DL symbols.
· UE doesn’t expect to receive on UL symbols.
· UE can transmit or receive on flexible symbols depending on the indication from gNB
· UE does not expect conflict between DL reception and UL transmission on the same flexible OFDM symbol.
Proposal 2: Clarify whether to allow a SBFD UE to transmit preamble within the UL subband in a SBFD slot.
Proposal 3: Further study the following options for UL subband determination:
· Non-transparent UL subband: UL subband in SBFD slots is configured explicitly.
· Transparent UL subband: UL subband in SBFD slots is determined implicitly. 
Proposal 4: SBFD operation is within an active BWP pair within a TDD carrier.
Proposal 5: Half duplex CA based SBFD operation is not supported.
Proposal 6: Further study how to configure or determine the guard period between DL region and UL subband.
Proposal 7: Study whether and how to define a guard band between DL subband and UL subband.
Proposal 8: If UL subband is configured via RRC signalling, the FDRA field in a DCI scheduling uplink on the UL subband is determined by the active UL BWP.
Proposal 9: For subband non-overlapping full duplex, it cannot be applied to UL symbols.

	China Telecom
	Proposal 1: For legacy UEs, study gNB SBFD operation in DL and flexible symbols configured by tdd-UL-DL-ConfigurationCommon.
Proposal 2: For SBFD capable UEs, study non-transparent SBFD slot/symbol configuration by tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated, and SFI.
Proposal 3: For SBFD operation studied in Rel-18, consider one UL subband in SBFD symbol within the carrier from gNB’s perspective.
Proposal 4: Clarify from the UL subband definition perspective and discussion purpose, UL subband in SBFD symbol is used for only UL transmission direction.
Proposal 5: Study sub-UL BWP configuration and DL BWP with non-consecutive CRBs in the SBFD symbol.
Proposal 6: Study the potential enhancements to utilize the non-consecutive available DL frequency resource in the SBFD symbol, including continuous PRB/VRB numbering for non-consecutive CRBs within a DL BWP.
Proposal 7: Study the potential enhancements to utilize the unequal available frequency resource bandwidth for UL transmission in UL symbol and SBFD symbol, including different frequency resource usage for PUSCH repetition in UL symbol and SBFD symbol.

	CMCC
	Observation 1: The transparent subband time-frequency location indication scheme is feasible based on the assumption that legacy UE fully support flexible slots/symbols, but may cause some flexibility degradation for the configuration or usage of DL/UL physical channel/signals.
Observation 2: The non-transparent subband time-frequency location indication scheme can provide more flexibility for configuration/usage of DL/UL channel/signals and may also avoid BWP switching delay. 

Proposal 1: Both SBFD Subband configurations should be taken into account for study of SBFD operation.
Proposal 2: Focus on RB-set based SBFD operation first, and SUL/CA/BWP based SBFD can be further studied after RB-set based SBFD design is clearer. 
Proposal 3: At least inform SBFD capable UE of the frequency location of subbands that gNB would use for SBFD operation.
Proposal 4: A SBFD UL frequency region can be configured for SBFD capable UE:
-	UL: the SBFD UL frequency region is used as available UL transmission in SBFD symbols.
-	DL: the SBFD UL frequency region is used as a common rate matching pattern for all DL signals/channels in SBFD symbols.
Proposal 5: It is preferred to not allow the SBFD symbols overlap with the symbols that are indicated for reception of SS/PBCH blocks.
Proposal 6: ROs for contention-free RACH can be configured in UL subband in SBFD symbols. ROs for contention-based RACH cannot be configured in UL subband in SBFD symbols.
Proposal 7: Higher layer configured UL channel/signals and DL channel/signals can be configured in the same SBFD symbols, and some handling rules can be defined for such cases.
Proposal 8: To avoid low-noise amplifier (LNA) and/or analog-to-digital converter (ADC) saturation, RF domain isolation methods can be considered with the following approaches:
· Approach 1: Insert frequency fixed or frequency tunable subband analog filters after PA and before LNA.
· Approach 2: Insert analogue adaptive RF circuits between PA and LNA.
Proposal 9: For inter-gNB inter-subband CLI handling, the following methods can be further study:
· Subband analog filtering.
· Inter-gNB coordination in time-domain, frequency-domain, spatial-domain, and power domain.
· Backhaul signalling enhancement may be needed to support inter-vendor cooperation.
Proposal 10: For inter-UE inter-subband CLI measurement and report in SBFD, consider the following aspects:
· Inter-subband CLI measurement quantity:
· Opt 1: victim UE measures CLI-SRS RSRP in UL subband in SBFD symbols
· Opt 2: victim UE measures SINR/RSSI in DL subband in SBFD symbols 
· L1 based measurement and report.
· Backhaul signalling to exchange necessary information.


	ETRI
	Observation 1. DL/UL resource allocations for subband non-overlapping full duplex operation are applicable for Rel-15/-16 UEs by gNB implementations at the cost of uncertain level of guard band or less flexible DL/UL direction configuration/indication.

Proposal 1. RAN1 to study the following aspects of resource allocation for subband non-overlapping FD:
· Support of explicit RB set and guard band configuration.
· Individual DL/UL direction allocation per RB set.
· SFI enhancement considering multiple RB sets for a given time instance.

Proposal 2. RAN1 to study CSI feedback enhancement for subband non-overlapping FD.

	MediaTek Inc.
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· e.g., resolving intra-UE scheduling collisions.
Error: Reference source not found
Error: Reference source not found
Error: Reference source not found 
Error: Reference source not found 
Error: Reference source not found 
Error: Reference source not found 
Error: Reference source not found 
Error: Reference source not found 
Error: Reference source not found 
Error: Reference source not found
· Only the aggregate SRS-RSRP value is reported dropping the values measured per Rx antenna.
· SRS-resources transmitted over switched antennae will be reported on separately by measuring UE, causing inefficiency.
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	CEWiT
	Observation 1: Providing frequency location of sub-band and time instants of SBFD operation to UE will be helpful in scenarios of scheduled periodic signals. 
Proposal 1: Signaling of frequency location of sub-band and time instants of SBFD operation from gNB to UE is supported.
Proposal 2:  gNB configuring separate TDD configuration for the BWPs of the UE is supported.
Observation 2:  SBFD operation at gNB is limited to the slots/symbols configured as flexible by the TDD common configuration. 
Proposal 3: Provision to override common TDD configuration by dedicated TDD configuration/SFI in certain scenarios is supported.
Proposal 4: TDD configurations starting with UL slots/symbols are supported.
Proposal 5: Support rate matching in UL sub-band to support wideband DL RS. 
Observation 3: Different use cases of SBFD will have impacts on the different channels.
Proposal 6: Study enhancements to data channel, control channel and RS to support different use cases of SBFD.
Observation 4: Using different panels at the gNB for DL and UL operation reduces interference but impacts reciprocity assumption between UL and DL channels.
Proposal 7: Study the impacts of using different panels at the gNB for DL and UL operations on reciprocity assumption of channels.


	Rakuten Mobile, Inc
	Observation 1 
Feasibility of self-interference mitigation techniques need to be studied in RAN4 before detailed study in RAN1.
Proposal 1 
For self-interference mitigation study, send LS to RAN4 to ask feasibility of the candidate techniques.
Observation 2
Rel-16 RIM feasibility needs to be checked especially in environment with beam management.
Proposal 2
Discuss further about whether Rel-16 RIM framework is sufficient for interference measurement, and possible enhancements, if necessary.
Proposal 3
Study potential enhancements based on Rel-16 CLI measurement scheme.
Proposal 4
L1/L2 framework to repot CLI measurement can be studied.
Proposal 5
Finer granularity measurement of CLI measurement in terms of awareness of Rx beam and/or SBFD configuration can be studied.

	Qualcomm Incorporated
	Observation 1: SBFD operation across multiple component carriers can be achieved using two different design alternatives. 
· Alt1: intra-band CA using different TDD-DL-UL pattern across the CCs
· Alt2: Reusing the same design concept of SBFD within component carrier across the CCs.

Observation 2: SBFD operation across multiple CCs requires UE supports of CA as prerequisite while CA framework has some inherent UE complexity. 
Observation 3: Compared to single-CC SBFD, CA-based SBFD has some limitation where DL and UL BW is restricted to the component carrier bandwidth while the inter-channel guardband can’t be utilized. 
Observation 4: CA-based SBFD operation is interesting for higher band (e.g. FR2-1). 
Observation 5: SBFD operation at legacy UL slot is not precluded in Rel-18 study item. 
Observation 6: SBFD operation at legacy UL slot is beneficial in multiple deployment scenarios, e.g., greenfield deployment and UL heavy deployment (InH/InF) to reduce DL blockage and improve DL coverage. 
Observation 7 Legacy DL slot is important to protect DL reception of UEs that suffer from strong CLI especially when receiving common signalling and UEs that don’t support Rel-16 CLI framework. 
Observation 8 A flexible subband within the DL slot improves scheduling flexibility and resources utilization where dynamic scheduling can be used to schedule UL within the UL subband or DL across the DL BWP. 
Observation 9 SBFD gNB may not need a guardband between UL and DL subband. However, from UE perspective, a guardband may be needed to reduce inter-UE CLI given there is no (or small) UE selectivity. 
Observation 10 Based on LLS, increasing the guardband between the scheduled DL and UL helps reducing the inter-UE CLI and recovering some TPUT loss. When inter-UE CLI is too large due to close UEs proximity, increasing the guardband is not helpful.
Observation 11 Transparent SBFD operation using current 3GPP specification is possible. However, there are restrictions and limitations. 
· gNB to rely on dynamic scheduling within the SBFD slots and signals these slots as flexible on the cell-specific configuration.
· Limited usage of configured UL signals/channels within the SBFD slots (e.g. SRS, CG, hopping, etc)
· CSI-RS report overheads for the two DL subbands and limitation on PDSCH scheduling on both subbands

Observation 12 Non-Transparent SBFD operation resolves the limitation/restriction of transparent SBFD and allow for some benefits:
· Improved UE selectivity, filtering and possible power savings due to reduced sampling rate.
· SBFD-aware can transmit UL in RRC configured DL and vice versa
· Enable some enhancement on resource allocation (e.g. CSI-RS) and scheduling. 
· Enable slots dependent configurations (e.g power control and timing)

Observation 13: It is beneficial for HD UE to be aware of of gNB full duplex operation in specific slot format and the frequency resources between the DL and UL subbands. 
Observation 14: Semi-static configuration of the UL/DL subbands is essential for the SBFD operation. 
Observation 15: Dynamic indication/update of the UL/DL subband can be useful in some scenarios (e.g. gNB fallback to HD mode due to strong interference). 
Observation 16: The time/frequency of the subband could be indicated by:
· Option 1: UL/DL subband configuration as contiguous RB sets within the active BWP with semi-static indication of the SBFD symbol/slots (e.g., enhancement of the TDD UL/DL pattern). 
· Option 2: Two DL/UL BWP pairs with semi-static switching configuration of BWP switching pattern. 

Observation 17: Option 2 requires two BWP pairs configurations and some enhancement to the BWP framework (e.g. non-contiguous BWP, relax restriction of same center frequency). The BWP switching delay may incur some latency that will reduce the latency gain of the SBFD. 

Observation 18: Semi-static configuration of BWP switching pattern may reduce BWP switching delay. 

Observation 19:  Transparent SBFD operation based on current 3GPP specification is possible.
· SBFD symbols configured as flexible to enable dynamic UL/DL scheduling.
· DL scheduling across both DL SBs using RA Type 0 with some limitation on granularity.
· CORESET #0, SIB1 and Type-0 CSS can be configured in one the DL subband. Other CORESETs are very flexibly configured using bitmaps.
· CSI-RS per each DL subband or wideband CSI-RS configuration in DL slot
· Wideband SRS in UL symbols to enable DL CSI acquisition. 

Observation 20:  For CSI-RS in SBFD symbols, gNB can configure:
· Option1: Two contiguous CSI-RS resources per each subband and a single CSI report linked to the two resources. 
· Option 2: Non-contiguous CSI-RS across the two DL subbands.

Observation 21: UE complexity increases to process the CSI-RS across the two DL subbands which increase CSI processing latency.
Observation 22: The FDRA for RA Type 0 is flexible to enable DL scheduling across the two subbands.  There could be some restriction on scheduling flexibility if subbands are not aligned with with RBG grid. 
Observation 23: Any further optimization for the FDRA field in scheduling DCI should be well motivated.
Observation 24: Available slot counting considered time availability of all symbols based on tdd-dl-ul patterns. 
Observation 25: The available frequency resources for UL transmission are not the same across the legacy UL symbols and SBFD symbols. 
Observation 26: There is different in link quality between SBFD slots and TDD slots due to self-interference and increased cross-link interference in SBFD slots.
Observation 27: It is challenging or restricting to configure semi-static signals and channels within SBFD and TDD symbols. 
Observation 28: R15/16 introduced resections on multiplexing DL/UL signals and channels at some slots.
· UE does not expect to have both dedicated configured reception and transmission on Flexible symbol.
· UE doesn’t transmit UL signal/channel at SSB symbol(s) and doesn’t receive DL signal/channel during valid RO (including gap)
· UE doesn’t receive on RRC UL symbols and doesn’t transmit on RRC DL symbols. 

Observation 29: Rel-16 CLI framework does not support subband CLI reporting, i.e., reporting CLI metric for one or more subbands in the measurement bandwidth. 
Observation 30: In SBFD, CLI leakage to adjacent subbands is not uniform over the measurement bandwidth and may require subband CLI reporting.
Observation 31: Tx-CLI will affect the dynamic range of the DL signal and the Tx-leakage (NL) will reduce the DL SINR. Both factors will have direct impact on DL SINR. 
Observation 32: The CLI measurements metrics depends on the CLI resource configuration (e.g. SRS, CSI-RS).
Observation 33: Two separate panels with added EM spatial duplexer enables large spatial isolation which facilitate gNB full duplex without the need of complex RF circuitry of analogy interference cancelation or subband filters. 
Observation 34: More than 80 dB of spatial isolation could be achieved using two separate panels with spatial duplexer.
Observation 35: For FR2, more than 80-90 dB of spatial isolation could be achieved using two separate panels at 28 GHz frequency.
Observation 36: The frequency isolation could be approximated as flat, non-frequency selective profile and its value per-RB is 
Observation 37: Evaluation results show more than 45 dB of frequency isolation for FR1 is achievable with 5 RBs guard band and max DL Tx Power which is aligned with the assumption of 45 dB ACLR.
Observation 38: Subband filtering may improve gNB Rx selecting for self-interference, however, it is very challenging for massive MIMO deployment, add extra cost and complexity for supporting SBFD in multiple channels and adds insertion loss. 
Observation 39: With enough spatial isolation between the panels, there is no need for RF subband filtering. 
Observation 40: A baseband analog LPF may be used to reject the DL blocker and improve the ADC dynamic range. 
Observation 41: For FR2, it is feasible for implementation to achieve ACLR requirement without RF filtering.
Observation 42: In massive deployment, the large number of digital and analog degrees of freedom can be utilized to provide spatial Tx/Rx beamform nulling for self-interference and clutter mitigation
Observation 43: For FR2, the measured 28/39GHz path loss between Tx and Rx antennas including clutter reflections is typically approximately 80 dB or better for empty conference room environment.
· Higher path loss is generally observed for larger angular separation between Tx and Rx beams.

Observation 44: The residual self-interference including both direct leakage and clutter echo can be cancelled using non-linear digital cancellation algorithm.
Observation 45: Digital NLIC can provide additional isolation and improvement to alleviate self-interference.
Observation 46: Self-interference could be mitigated by means of spatial isolation, frequency isolation and digital IC which makes SBFD feasible with minimal impact on UL degradation
Observation 47: For co-site deployment, gNB should have mitigation capability for the CLI of the co-sited sectors by means of improved spatial isolators and additional digital interference cancellation.
· In addition, there could be some specification/requirement on the maximum radiation pattern towards the other co-sited sectors. 
Observation 48:  A prototype of full duplex basestation was demonstrated and validated feasibility of Sub-band full duplex gNB in wide-area deployments. 

Proposal 1: SBFD operation across multiple components is studied at later stage in Rel-18 after establishing the baseline study of SBFD operation within component carrier.
Proposal 2: Not all DL slots are used for SBFD operation.
Proposal 3: RAN1 to discuss configuring flexible subband for SBFD operation within DL slot
Proposal 4: Support maximum of three subbands for SBFD operation within a TDD carrier.
· SBFD pattern (DUD) and (DU) for legacy DL 
· SBFD pattern (UDU) and (UD) for legacy UL

Proposal 5: RAN1 to further discuss UE-specific guardband configuration. 
Proposal 6: Support Semi-static configuration of the time and frequency location of UL/DL subbands as baseline. 
· FFS: dynamic indication/update of the time/frequency of the UL/DL subbands.

Proposal 7: Support option 1 (SBFD using single BWP) as baseline for SBFD operation assuming no change in UE RF. 
· Additionally, further discuss enhancement for SBFD operations using two BWPs with semi-static switching pattern. 

Proposal 8: gNB should handle legacy UE by utilizing Rel-16 CLI framework and proper scheduling. 
Proposal 9: For the coexistence study of legacy UE, No change in UE RF requirements. 
Proposal 10: UL-subband and guardband are considered as non-available resources for DL. PDSCH is rate-matched around these resources. 
Proposal 11: RAN1 to further study non-contiguous CSI-RS configuration and impact to UE processing latency. 
Proposal 12: RAN1 to further study the impact/potential frequency hopping with SBFD operation.
Proposal 13: RAN1 to further study the impact/potential of enhancement of available slot counting in SBFD.
Proposal 14: RAN1 to further study SBFD specific signals and channel configuration (e.g. CG and SPS). 
Proposal 15: RAN1 to further study separate operation parameters can be pre-configured for TDD and SBFD slots.
Proposal 16: The restriction rules on the DL/UL channel/RS multiplexing can be relaxed for a HD UE aware of gNB FD to improve resource utilization, reduce DL/UL switching delay and traffic latency. 
Proposal 17: The restriction rules on the DL/UL channel/RS multiplexing can be relaxed for both connected UEs and idle UEs. 
Proposal 18: Study mechanism to facilitate SBFD capable UE to select SBFD capable cells.
Proposal 19: Support subband-based CLI reporting for accurate measurement of CLI leakage in SBFD. RAN1 to further discuss subband configurations within the CLI resource. 
Proposal 20: To reduce subband CLI reporting overhead, UE report CLI measurements in specific subband(s) where CLI exceeds a configured CLI threshold.  
Proposal 21: RAN1 to further discuss CLI reporting based on CLI measurements in DL and UL subbands.  
Proposal 22: Support CLI-SRS-RSRP, SINR and CLI-RSSI as subband CLI measurements metrics. 


	Panasonic
	Observation 1: It is not sufficient to operate SBFD only over legacy semi-static Flexible symbol/slot. Method to utilize legacy semi-static DL symbol/slot should be studied. 
Proposal 1: If UE does not need to be informed the SBFD configuration, the transparent SBFD operation is supported.
Proposal 2: For the indication of UL/DL resource partition, study RB set based method and BWP based method considering the necessity of the non-transparent SBFD operation.
Proposal 3: The decision of the number of subbands is deferred at least until whether the SBFD operation is transparent or non-transparent to UE is concluded.
Proposal 4: Dynamic subband location is considered at least for the transparent SBFD approach.
Proposal 5: Consider to introduce a new semi-static slot format for Rel-18 (and beyond) where the legacy semi-static DL symbol/slot can be re-configured as UL or Flexible symbol/slot. 
Proposal 6: Study potential enhancement on configured UL transmission to associate with either normal UL symbol or SBFD symbol. 
Proposal 7: Study how to configure timing advance offset for SBFD symbol and normal symbol
Proposal 8: For CLI measurement and reporting, further discuss the following enhancements:
· L1 report, instead of or on top of L3 report, to aid scheduling decision. The existing framework of CSI report can be reused for CLI report.
· How to include spatial domain information to facilitate efficient UE pairing to avoid UE-UE interference
Proposal 9: Study potential schemes for interference mitigation such as guard band allocation and UL transmission power limitation.


	Nokia, Nokia Shanghai Bell
	Observation 1: For full buffer FR1 UMa simulations, SBFD is shown to provide a >2x improvement in the UL coverage/5%-ile UE UL throughput performance as compared to static TDD, if assuming a ratio of self-interference (RSI) of at least 148 dB or more (45 dB ACLR + 80 dB Tx-Rx isolation + scaling factor).
Observation 2: For full buffer FR1 UMa simulations and assuming similar size of the BS antenna array for TDD and SBFD, UL spectral efficiency of SBFD is worse than with static TDD (60%-16% worse depending on the RSI). 
Observation 3: For full buffer FR1 UMa simulations and assuming similar size of the BS antenna array for TDD and SBFD, DL performance of SBFD is worse than with static TDD (approximately 5% worse on average independently of the RSI).
Observation 4: current specifications can support: 
(1) legacy UE transmitting in UL subband of SBFD symbol that is ‘legacy’ flexible symbol for the UE 
(2) legacy UE receiving in DL subband of SBFD symbol that is ‘legacy’ DL symbol for the UE 
(3) legacy UE receiving in DL subband of SBFD symbol that is ‘legacy’ flexible symbol for the UE 
Observation 5: DL transmission to and/or UL reception from legacy UEs in SBFD symbols may require the network to carefully configure the allocation of semi-static DL and UL resources to avoid overlaps with UL and DL subband, respectively, in SBFD symbols.  
Observation 6: non-legacy UE being aware of the UL/DL SBFD resource partitioning can facilitate gNB implementation and improve the resource allocation efficiency for semi-statically allocated resources such as CORESET configuration for PDCCH monitoring, GC-PUSCH resources, CSI-RS resources, etc.  
Observation 7: non-legacy UE being aware of the UL-DL SBFD resource partitioning in IDLE mode can enable initial access procedure on SBFD symbols, thus reducing both the latency associated with the initial access procedure and the collision probability on random access resources (by effectively increasing the number of available random access resources). 
Observation 8: non-legacy UE being aware of the UL-DL SBFD resource partitioning may enable SBFD-aware UEs (under specific conditions and assumptions) to adapt their digital filter’s bandwidth to the UL/DL subband in SBFD symbols, thus achieving a better mitigation/suppression of the inter-subband UE-2-UE CLI. 
Observation 9: by knowing the time difference of arrival between DL (transmitted by the serving gNB) and UL RS (transmitted by the aggressor UE) at the victim UE, the gNB can estimate the intra-cell (aggressor)UE-to-(victim)UE propagation delay. This information can be used to assist the UE by e.g. providing the specific timing offset to be used when performing a CLI measurement.

Proposal 1: RAN1 concludes, based on Rel-16 coexistence studies, that feasible deployment scenarios for SBFD are deployments in FR2 and deployments with low power and/or indoor gNBs in FR1. Alternatively, RAN4 may need to conduct new coexistence studies for SBFD (Deployment Case 4) and dynamic TDD (new Deployment Case) including macro deployments (e.g. Dense Urban scenario).
Proposal 2: The study on SBFD in A.I. 9.3.2 focuses on evaluating the performance impact of co-channel inter-subband CLI, including the impact on legacy operation, and potential enhancements to combat this interference type.
Proposal 3: Sufficiently large gain under realistic assumptions should be observed from SBFD as compared to fixed and dynamic TDD to justify the complexity of introducing support for SBFD in the NR specifications.
Proposal 4: The study on SBFD shall only consider support of SBFD operation within a carrier. 
Proposal 5: The study on SBFD shall focus on enabling SBFD operation in DL and flexible legacy symbols.
Proposal 6: The study on SBFD should consider the possibility to configure UL subband in both ‘legacy’ DL and flexible symbol(s), with equal priority. 
Proposal 7: The study on SBFD shall also consider SBFD operation with DL-only symbols, i.e., at least two DL/UL frequency domain partitioning in ‘legacy’ D symbols should be supported (one corresponding to DL-only symbols and one corresponding to SBFD symbols with UL subband). 
Proposal 8: The study on SBFD should consider support of at least U-D and D-U type of subband configuration. Support of D-U-D type of subband configuration is FFS (pending pros and cons analysis also based on feedback from RAN4).  
Proposal 9: Semi-static UL subband location in SBFD symbols is the baseline for the Rel-18 study item. RAN1 may further study the benefits and feasibility of dynamic UL subband location also based on feedback from RAN4 on the implications on gNB implementation complexity.   
Proposal 10: Support signalling/indication of UL-DL SBFD resource partitioning to both IDLE and RRC connected UEs that support/are aware of SBFD operation. 
Proposal 11: RAN1 may additionally study whether BWP feature enhancements are needed to facilitate adaptation of digital filter’s bandwidth to UL/DL subband to achieve better mitigation/suppression of inter-subband UE-2-UE CLI. 
Proposal 12: Study the required enhancements to the TDD frame format signaling framework (UL-DL TDD configuration, SFI, etc.) to enable SBFD operation.  
Proposal 13: RB-set based SBFD is used as baseline for SBFD in the SI.  
Proposal 14: Send LS to RAN4 asking if and how much the UE emission requirements can be tightened for SBFD-aware UEs, what is the impact on the PA efficiency, and whether, for a given PA efficiency, the UE being able to match its UL/DL digital filter’s bandwidth to the UL/DL subband in SBFD symbols can help reducing the UE emissions.
Proposal 15: Study L1/L2 based CLI, including potential enhancements to the RS configuration for the purpose of L1/L2 based CLI measurement/reporting.
Proposal 16: Study schemes for measurement and reporting of time difference of arrival between DL RS and UL RS, and potential extensions to the CLI measurement framework to include assistance information consisting of e.g. specific timing offset (with respect to DL timing) to be used when performing a CLI measurement.
Proposal 17: Study subband CLI measurements and reports, including subband CLI-RSSI measurements performed on a subband while the UE is transmitting on a different subband.  
Proposal 18: Study possible enhancements to the exchange of intended TDD configuration over Xn to include SBFD subband configuration.   
Proposal 19: The potential benefits of boosting the UE Tx power and/or reducing the gNB power in SBFD slots/symbols shall be further investigated as a potential method to boost the UL received SINR in slots/symbols affected by gNB self-interference.


	Apple
	Proposal 1: Scheduler shall strive to avoid UE-to-UE CLI, e.g., by ensuring separation of aggressor/victim UEs in frequency and/or space, based on existing signaling.
  
Proposal 2: Potential aggressor UE, UEA, is indicated to measure SRS (transmitted by potential victim UE) before PUSCH transmission. The indication can be through DCI scheduling the PUSCH for aggressor UE.
· One (or more) aperiodic SRS resource sets are tagged with a RRC parameter indicating CTS purpose
· Once SRS request bit-field activates such SRS resource set, (potential) UEA performs SRS-RSRP and/or CLI-RSSI over the activated SRS resource(s) 

Proposal 3: Study feasibility of a mechanism to indicate future release UE about cell duplex operation mode.
Proposal 4: DL CLI indication, e.g., based on DL-PI, indicates which symbols were impacted by cross-link interference from aggressor UE(s). 
Proposal 5: Further study the feasibility, and impacts to legacy UE, for DL power adjustment 


	LG Electronics
	1. Time Resource Utilization for SB-FD operation
TDD configuration for supporting SB-FD
Proposal 1: SB-FD operation can be allowed in the time resource configured as DL and/or Flexible.
Proposal 2: Information of time resource for SB-FD operation is provided to UE for determining UE behavior. Study how to indicate the information of time resource for SB-FD operation.
Proposal 3: Study whether TDD configuration mechanism should be updated for supporting SB-FD operation. If it is agreed that enhancement of TDD configuration for SB-FD operation is studied, following can be studied.
· Which type of TDD configuration (e.g., TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigDedicated and Dynamic Slot-Format Indicator (SFI)) needs to be enhanced for supporting SB-FD operation
Proposal 4: Study whether multiple type of TDD UL/DL pattern can be allowed for BWPs when SB-FD operation is adopted.
Proposal 5: Study whether/how DL/UL collision rule is enhanced for efficient DL/UL operation at the SB-FD symbols
Proposal 6: Study how to operate well both legacy HD TDD and SB-FD within time duration.

Time boundary alignment
Proposal 7: Study time boundary alignment between UL and DL within a slot for SB-FD. Following options can be studied.
· Option 1: Symbol boundary alignment between DL signal/channel and UL signal/channel
· Option 2: Slot boundary alignment without symbol boundary alignment between DL signal/channel and UL signal/channel

2. Resource Allocation in Frequency Domain
BWP
Proposal 8: Study whether center frequency of a DL BWP of SB-FD should be same as or can be different from that of a UL BWP of SB-FD which has same BWP-ID.

Subband Partitioning
Proposal 9: Study whether/how a BWP is consisted of discontinuous subbands.
Proposal 10: Study whether/how different length of available BW of a BWP depending on time resource for HD or SB-FD is supported.  

3. Interference handling
Cross Link Interference Handling
Proposal 11: Study Cross Link Interference handling method for SB-FD. Followings can be studied. 
· Interference management schemes (e.g., long-term CLI measurement, scheduling, link adaption, power control, etc) for handling inter-subband emission and/or intra-subband CLI from aggressor gNB
· L1/L2 based CLI measurement and reporting for intra-cell UE2UE CLI management
· CLI handling frame work for inter-cell UE2UE CLI management

Self-Interference Cancellation/Mitigation
Proposal 12: Study Self-Interference cancellation/mitigation method for SB-FD. Followings can be studied. 
· Simultaneous beam management for DL transmission and UL reception
· Simultaneous power control for DL transmission and UL reception
· gNB implementation for Self-Interference cancellation/mitigation (e.g., antenna separation, RF level SI cancellation, baseband level SI cancellation, subband filtering, etc.)

4. MIMO operation
Proposal 13: Study whether MIMO related configuration (e.g., antenna configuration, beam management, power control, CSI measurement/report, reference signal, etc.) can be differently applied according to duplex schemes (i.e., HD TDD and SB-FD) operated in gNB side.


	KDDI Corporation
	Observation 1: In order for legacy UEs to benefit from SBFD operation in the serving cell under the current specification, slot format indicator (SFI) for the F slot of cell-specific TDD pattern can be used to indicate DL or UL direction. Otherwise, legacy UEs would only have performance impact by smaller DL bandwidth. 
Observation 2: Since BWP based and RB-set based methods have different BWP size configured for UEs, there is a trade-off in terms of scheduling flexibility and mitigation of inter-subband UE-to-UE CLI handling 
Proposal 1: Study at least BWP based and RB-set based resource allocation methods for SBFD capable UE.

	NTT DOCOMO, INC.
	Observation 1: Situation of inter-gNB cross link interference and inter-UE (inter-cell) cross link interference may be different for cases of same and different DL/UL time and frequency resource allocation patterns for multiple cells.
Observation 2: SRS-RSRP measurement and reporting is not applicable for SBFD.
Observation 3: Enhancements like beam specific CLI measurement/reporting and Layer 1 based CLI measurement/reporting are also applicable for SBFD.

Proposal 1: 
· For SBFD operation with UL subband in semi-static DL/flexible symbol, study one UL subband in the midlle and two DL subbands in the edge. 
· If SBFD operation with DL subband in semi-static UL symbol is supported, the DL/UL subband frequency pattern needs further study.
Proposal 2: 
· Study SBFD operation with UL subband in semi-static DL and flexible symbol in Rel-18.
· SBFD operation with DL subband in semi-static UL symbol can be down-prioritized in Rel-18.
Proposal 3: 
· In order to indicate DL/UL time and frequency resource allocation pattern (including number of PRBs for UL/DL subband) for subband non-overlapping full duplex operation, enhancements based on existing slot format indication, or new slot format indication can be considered.
· Study both semi-static and dynamic indication of DL/UL subband allocation.
Proposal 4: Study the same and different DL/UL time and frequency resource allocation pattern for multiple cells in Rel-18.
Proposal 5: For Rel-18 subband non-overlapping full duplex, 
· Not support SBFD operation with UL subband on SSB symbol or type-0 CORESET#0 symbol.
· UE behavior needs to be clarified with respect to collision with SBFD symbol, at least for higher layer configured channels/signals and channel/signals with repetitions. 
· Study collision handling of channels with higher priority first, e.g. PRACH and PDCCH collision handling as highest priority for study.
· Collision for channels with repetitions also need to be studied. 
Proposal 6: For Rel-18 subband non-overlapping full duplex, for collision with SBFD symbol, at least for higher layer configured channels/signals, three alternatives can be considered:
· Alt 1: UE does not expect such collision.
· Alt 2: Separate higher layer DL reception or UL transmission configuration for SBFD symbols and non-SBFD symbols, e.g. separate PDCCH monitoring configuration or PUCCH resource configuration.
· Alt 3: No separate configuration, but special handling is needed if DL/UL channel/signal  colliding with SBFD symbol.
Proposal 7: Study CLI-RSSI measurement and reporting with multiple subbands for CLI-RSSI measurement resource.


	ITRI
	Proposal 1: Inform SBFD structure to a UE should be supported in Rel-18.   
Proposal 2: Enhanced tdd-UL-DL-ConfigDedicated and/or SFI to inform SBFD structure could be studied in Rel-18. 
Proposal 3: How to handle conflict signalling within a SBFD symbol could be studied in Rel-18.

	Ericsson
	Observation 1	To avoid excessive desensitization to the reception of UL subband resources, self-interferences need to be suppressed well below the noise / reference sensitivity levels.
Observation 2	Digital self-interference cancellation solutions are more feasible for lower power BS with small coverage than for high power BS with massive MIMO capabilities.
Observation 3	For the low power BS class, such as the representative LA BS class, a single isolated BS can operate in the SBFD mode using existing hardware components and without the need of digital self-interference cancellation if antenna isolation of 80 dB is achieved.
Observation 4	Digital self-interference cancellation for MR BS SBFD operations needs to suppress not only TX direct leakage into the UL subbands but also spectrum regrowth caused by RX LNA nonlinearity and inter-carrier interference caused oscillator phase noises. The complexity scaling and the cancellation performance of digital cancellation solutions need further study.
Observation 5	For the medium power BS class, such as the representative MR BS class, self-interferences may be addressed with (1) hardware component upgrades, whose cost, complexity, energy consumption and heat dissipation issues scale linearly with the number of TX/RX chains; or with (2) digital self-interference cancellation, whose cost, complexity, energy consumption and heat dissipation issues scale quadratically with the number of TX/RX chains.
Observation 6	For the medium power BS class, such as the representative MR BS class, self-interferences mitigation solutions via hardware component upgrades, digital self-interference cancellation, or combinations of both are needed even with 80 dB antenna isolation. With any of these approaches, the RX chains suitable for SBFD operation require more or better hardware, higher energy consumption, and higher heat dissipation than those suitable for conventional static TDD operation.
Observation 7	For the high-power BS class, such as the representative WA BS class, self-interference powers are far above what current typical WA BS hardware is designed for even with 80 dB antenna isolation. Either of the hardware component upgrade and digital cancellation approaches can result in substantial cost, complexity, energy consumption, or heat management issues.
Observation 8	With typical inter-sector isolation of -45 dBc, the receivers for all three BS classes suffer from strong interference powers leaked from adjacent sectors far above the current BS operation specs. In some cases, BS receiver components may be permanently damaged.
Observation 9	With an improved inter-sector isolation of -60 dBc, the receivers for WA and MR BS classes still suffer from strong interference powers leaked from adjacent sectors far above the current BS operation specs. In some cases, BS receiver components may be permanently damaged.
Observation 10	The inter-sector isolation level plays a determining role on whether SBFD BS can be integrated with existing coverage layer cellular networks and sites.
Observation 11	A baseline SBFD time/frequency domain pattern should contain one or more UL-only slots. The remainder of the slots (configured as 'D' by TDD-UL-DL-ConfigCommon) can be configured for SBFD operation for new (Rel-18) UEs. A legacy UE sees slots/symbols configured for SBFD operation as DL-only slots.
Observation 12	For both legacy and new (Rel-18) UEs in IDLE mode, it is feasible that DL reception  (i.e., during initial access) can occur in only one of the 'D' subbands within SBFD slots/symbols configured as D-U-D. By "feasible," it is meant that assuming a certain minimum channel bandwidth, CORESET0 "fits" within a single 'D' subband in a symmetric D-U-D configuration in either FR1 or FR2. For 48 RB CORESET0, 40/100/400 MHz channel bandwidth is required for 15/30/120 kHz SCS.
Observation 13	For legacy UEs in CONNECTED mode, DL reception of some channels may occur within both 'D' RB sets, while reception of others is restricted to a single 'D' RB set.
Observation 14	For new (Rel-18) UEs in CONNECTED mode, DL reception of some channels may occur within both 'D' RB sets according to current specifications, while reception of others is restricted to a single 'D' RB set unless enhancements are made.
Observation 15	For both legacy and new (Rel-18) UEs in IDLE mode, UL transmissions (i.e., during initial access) should occur only within UL-only slots.
Observation 16	For legacy UEs in CONNECTED mode, UL transmissions should occur only within UL-only slots.

In this paper we make the following proposals:
Proposal 1	RAN1/4 to discuss solutions for improving inter-sector isolation in the SI to draw observations and conclusion on the feasibility and applicability of SBFD for the TR.
Proposal 2	RAN1 to study alternative opportunistic TDD operation approaches than the SBFD approach for UL coverage, throughput and latency improvements. In particular, some of these alternatives do not require complicated hardware and do not suffer from self-interference or inter-sector interference of its own network.
Proposal 3	RAN1/4 to discuss solutions for improving co-located inter-operator isolation in the SI to draw observations and conclusion on the feasibility and applicability of SBFD for the TR.
Proposal 4	RAN1/4 to study solutions, performance and applicability for SBFD operations in multi-carrier and/or multi-band BS.
Proposal 5	For SBFD operation for new (Rel-18) UEs, dedicated RRC signaling configures both the time domain pattern in terms of which slots/symbols are used for SBFD operation, and the frequency domain pattern in terms of RB sets with 'D' and 'U' direction (e.g., D-U-D) and guardbands between the RB sets. For example, the time/frequency pattern can be indicated via an enhancement of the existing TDD-UL-DL-ConfigDedicated IE.
Proposal 6	Dynamic indication is not supported for either the slots/symbols used for SBFD operation in the time domain or for the size/location of the subbands in the frequency domain.
Proposal 7	UEs in IDLE mode are not aware of whether or not symbols/slots are used for SBFD operation.
Proposal 8	For new (Rel-18) UEs, it is beneficial to support enhancements to CSI-RS to allow non-contiguous frequency domain resource allocation, i.e., in both 'D' RB sets.
Proposal 9	For new (Rel-18) UEs in CONNECTED mode, study enhancements to frequency domain resource allocation and frequency hopping mechanisms for PUSCH and PUCCH configured with repetition in order to allow repetitions to occur in both SBFD and UL-only slots.


	ASUSTeK
	Observation 1: Though the applicable scenario of full duplex is limited in SID, a wider applicability could be adopted in the future release.
Observation 2: It is not desired to adopt one framework/solution for Rel-18 and develop another brand-new framework/solution in future release when wider applicability of full duplex is introduced.
Proposal 1: For supporting subband non-overlapping full duplex in Rel-18, future-proof or extensibility needs to be taken into account in the study.
Observation 3: Slot format and UL/DL collision handling need adjustment for subband non-overlapping full duplex.
Observation 4: Purely rely on gNB scheduling/setting slot format to fulfill subband non-overlapping full duplex could put too much burden on gNB side.
Proposal 2: RAN1 further investigate adjustment on slot format and UL/DL collision handling and information required at UE side to fulfill subband non-overlapping full duplex.

	KT Corp.
	Proposal 1: Mechanisms to introduce full duplex subband with flexible and dynamic manner should be investigated to support the efficient utilization of time/frequency resource according to the DL/UL traffic ratio, latency requirement, and UE coverage situation etc.
Proposal 2: Framework for full duplex subband configuration in time domain and frequency domain should be compatible with the legacy resource configuration mechanism such as UL-DL configuration.

	WILUS Inc.
	· Proposal 1: RAN1 to study semi-static configuration of subband’s time-frequency location.
· RAN1 to study cell-specific and/or UE-specific subband configuration.
· Proposal 2: RAN1 to study dynamic indication to activate/release SBFD operation at the UE in cases that subband’s time-frequency location is semi-statically configured or not.
· Proposal 3: At least Scheme#1 (RB-set based SBFD) and Scheme#3 (BWP based SBFD) can be studied for the SBFD operation within a TDD carrier.
· For the Scheme#1, subband’s time-frequency location can be configured cell-specifically and/or UE-specifically.
· For the Scheme#3, subband’s time-frequency location can be configured UE-specifically.
· Proposal 4: RAN1 to study the UE behavior for collision cases among following signals/channels with different directions.
· PDCCH monitoring in configured CORESET symbols.
· DCI-indicated DL reception or UL transmission.
· Higher layer configured DL reception or UL transmission.



Appendix B: Previous agreements
RAN1#109-e
Agreement
Study whether/how to inform the UE of the time and/or frequency location of subbands that gNB would use for SBFD operation.

Agreement
Study the impact/potential enhancements of resource allocation in symbols with subbands that gNB would use for SBFD operation.

Agreement
At least study SBFD operation within a TDD carrier

Conclusion
For discussion purpose only, SBFD symbols is defined as symbols with subbands that gNB would use for SBFD operation. 

Conclusion
For discussion purpose, for SBFD operation within a TDD carrier, a SBFD subband consists of 1 RB or a set of consecutive RBs for the same transmission direction.

Agreement
The time and frequency location of subbands within a TDD carrier are not fixed in the specification.
· Subject to any RAN4 guidance on minimum or maximum subband and guardband size and subband location within TDD carrier. 
· Note that whether the time and/or frequency location of subbands are informed to UE is separately discussed.

Guideline for future meetings
· Note: AI 9.3.3 handles the potential inter-gNB and inter-UE CLI handling schemes that are specific for dynamic TDD and schemes that are common for both SBFD and dynamic/flexible TDD.
· Note: AI 9.3.2 handles the potential inter-gNB and inter-UE CLI handling schemes that are specific for SBFD.


image1.wmf
 

D

SBFD

U

SBFD SBFD

D

SBFD

U

SBFD SBFD


image2.emf
D

D

D

U

D

D

D

D

D

D

D

U U

Slot 

n

Slot 

n+1

Slot 

n+2

Slot 

n+3

Slot 

n+4

B

W

P

U


oleObject1.bin
�

D



image3.emf
D

D

D

U

D

D

D

D

D

D

D

U U

Slot 

n

Slot 

n+1

Slot 

n+2

Slot 

n+3

Slot 

n+4

B

W

P

0

U

B

W

P

1

B

W

P

2

C

a

r

r

i

e

r

 

b

a

n

d

w

i

d

t

h


oleObject2.bin
�

D



image4.wmf
 

Carrier bandwidth

BWP1

BWP2

BWP3

BWP4

BWP1: DDDDU BWP2: DUUUU

BWP3: DDDDU BWP4: DDDDU

CG 

PUSCH


image5.png
Optimized BWP Optimized BWP
switching delay switching delay

V@Y e

T
DL SB Ig
-
a

I UL SB
T
DL SB I%
-
a

Option2: DL/UL SB BWP

UL BWP1
DL/UL BWP2





image6.emf
Time

Frequency

RBG

RBG

RBG

UL subband+

（

guard band

）

These resources cannot be utilized


oleObject3.bin
�

These resources cannot be utilized


UL subband+（guard band）


Time


Frequency


RBG


RBG


RBG



image7.emf
D

U U

D

D

D

D

D

D

U U

Slot 

n

Slot 

n+1

Slot 

n+2

Slot 

n+3

Slot 

n+4

D

PDSCH

Rep #0

PDSCH

Rep #1


oleObject4.bin
D



image8.png
DL/UL switching
i

UL

e e e

TAofet —| |—

Inter-slot interference UL/DL switching




image9.wmf
From UE 

perspective

DL to UL switching DL to UL switching


