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1 Introduction
This contribution summarized observations/proposals/conclusions based on the contributions submitted in RAN1#114 under the agenda item 9.3.1 and evaluation results available at 3GPP RAN WG1 reflector folder 
https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_112/Inbox/drafts/9.3(FS_NR_duplex_evo)/9.3.1/Evaluation%20Results
For discussion purpose, this FL summary is based on the following latest evaluation results:
· SBFD-Case1-v091_MTK_Nokia2.xlsx
· SBFD-Case3-2-v009_Samsung_Ericsson.xlsx
· SBFD-Case4-v014_Mod_Ericsson.xlsx
· CoverageEvaluation_v011_Mod2.xlsx

Hereafter, the discussion is based on the submitted TPs (R1-2307190, R1-2307191) and the latest draft TPs (v004) available at the following link:
https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_113/Inbox/drafts/9.3(FS_NR_duplex_evo)/%5BPre-RAN1%23114%5D/Semi-static%20SBFD/TP
 (Note that the latest draft TPs (v004) are also submitted as R1-2308229 and R1-2308230, but this FL was written before the submission. So, the latest draft TPs in this FL summary indicate the TPs in R1-2308229 and R1-2308230)
The observations/proposals/conclusions from the contributions submitted in RAN1#114 under the agenda item 9.3.1 are summarized in Appendix A for SLS and Appendix B for LLS.

2 SLS Evaluation Results and Text Proposals for Semi-static SBFD
2.0 (Closed) General principle to capture evaluation results in TR
So far, RAN1 did not make an agreement on how to capture evaluation results in terms on the number of sources. The submitted TP and latest draft TPs for semi-static SBFD captured evaluation results for a sub-case in main body of the TR if the number of sources for the sub-case is no less than [X]. For a sub-case with less than X sources, the evaluation results was captured in Annex section of the TR.
For SBFD deployment case 1, X = 3 was taken since the number of sources providing evaluation results is sufficiently large, i.e., more than 20 sources. 
For SBFD deployment case 3-2 and 4, X = 2 was taken since the numbers of sources for SBFD deployment case 3-2 and 4 are no larger than 5 so that a lot of sub-cases cannot have more than 2 sources.
FL proposes to agree the baseline rule to avoid any complicated discussions on whether a sub-case is captured or not in main body of the TR. 

(Closed) Proposed conclusion 2.0-1
For semi-static SBFD, take the following rule for capturing evaluation results in TR38.858. 
· If the number of sources is no less than [X] for a sub-case, the evaluation results for the sub-case will be captured in main text body.
· Otherwise, the evaluation results for the sub-case will be captured in Annex. 
X = 3 for SBFD deployment case 1 or X = 2 for SBFD deployment case 3-2 and 4.
Note: the submitted TPs and the latest draft TP already followed this rule. 

Companies are invited to provide comments on the proposed conclusion. Please keep in mind that the number of sub-cases captured in main body of the latest draft TP, based on the rule, is 34, which is quite large.
	Source
	Comments

	New H3C
	OK in general

	Sony
	Support the proposal.  

	Ericsson 
	We do not support this proposal.
This proposal suggests that only simulation results that have at least 3 sources for case 1 and 2 sources for case 3-2/case 4, respectively are summarized in the section 7.3. As a direct consequence of this principle, the antenna configuration options of “Same Area & Half TXRUs” are filtered out. Is the intention to not make any conclusions on the “Same Area” option? This exclusion poses a significant implication: it indicates the necessity for the SBFD system to possess double the antenna configuration of the legacy TDD to achieve the projected gains. It's paramount to address this and we support Nokia’s comments/proposal in https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_113/Inbox/drafts/9.3(FS_NR_duplex_evo)/%5BPre-RAN1%23114%5D/Semi-static%20SBFD/Comments%20on%20draft%20TP_v004_Nokia_Ericsson2.docx
In other SIs, it is common practice that the body of the TR includes summary statements on the evaluation results from all sources that adhere to the agreed simulation assumptions. Since not all sources evaluate all scenarios, it is common practice to quote the number of sources that have evaluated each scenario in the body of the TR. This is important, since the effort involved in evaluating performance is large for each source, and if a summary of results is only provided for a subset of sources, the SI risks overlooking findings from sources whose results are not summarized which can lead to an incomplete representation of insights found during the SI.
Therfore, we believe a similar approach should be followed, hence we propose the following structure:
Proposed conclusion 2.0-1(Modified by Ericsson)
For semi-static SBFD, RAN1 to agree the following rule for capturing evaluation results in TR38.858. 
· Detailed evaluation results for all Sub-cases are moved to the Annex section.
· For each deployment case (Case 1, 3-2, and 4 in in FR1 and FR2-1) and each scenario under the deployment case, retain the “Summary of Observations section” in the body of the TR.
· In each “Summary of Observations section”, all sub-cases are summarized (not just the ones that meet a criterion on number of sources) using qualitative wording (Similar to what we wrote for InH in RAN1 #113)
· For each sub-case, it should be quoted how many sources evaluated the sub-case
· Note: same practice has been followed in 9.3.2 and 9.3.3
· For each sub-case, summary statements are made based on the results of all sources who evaluated that sub-case (not just the ones that fall within the “25-75%ile box” of a “box and whisker” plot as is done in the TP v004)
· In our view it is wrong to filter out the sources outside the box, this is because the sub-case definition uses only few “key” parameters. Other parameters differ between companies. For example, in the SBFD FR1 UMa case, simulations varied in power settings (few used 49 dBm, few 53 dBm) and techniques (power boosting on or off, large-scale fading or large and small-scale fading for gNB-gNB CLI), which all can affect performance, but all are grouped under one sub-case. This means there's a natural variation in the results or outcomes. The variances in the results shouldn’t be dismissed merely as "outliers" given the divergent assumptions within a sub-case. Consequently, we think that in the “Summary of Observations” section, the qualitative summary statements should be made on the full range of results from companies.



	Spreadtrum
	We agree with Ericsson about not to use the 25-75%ile box result to draw conclusion.

	Huawei, HiSilicon
	In general, we are fine with Ericsson’s proposal to provide a summary and observations for all sub-cases regardless of the number of sources. 
In addition, we have a question on how to make the summary and observation for each sub-case. As it is now, the sub-case is defined by some of “key” parameters, e.g. SBFD slot configuration, SBFD antenna configuration and Packet Size. However, there are some other important parameters that also have a big impact the simulation results, e.g. BS noise figure (whether gNB blocking is modelled), whether gNB-gNB/UE-UE CLI handling schemes are applied. It is our understanding that it is critical to categarize the results based on some of these key assumptions which does not define a sub-case but do differ among companies, e.g. #X sources do not model gNB blocking, #Y sources assumes gNB-gNB CLI handling is applied. Otherwise, the detailed reasonings for the results are somehow hidden under these numbers and it is not possible to draw useful observations and conclusions from the summary. We do understand this is probably equivalent to have more sub-cases but this seems unavoidable. 

	xiaomi
	We are fine with FL proposal. We think it is a good tradoff between the huge workload and a data set sufficient for a precise recommendation. The results with less than x sources can still be captured in the TR, but they may be not proper to make recommendation based on those results because of limited samples.

	QC
	The proposal sounds very reasonable given the larege # of scenarios and evaluation results. However, it may be needed to keep X = 3 for all cases. In some scenario (X=2), the results may be conflicting (not aligned) and then any conclusion is not be useful. One final note to confirm our understandings that the propels here refers to evaluations for semi-static SBFD w/o CLI enhancement. And semi-static SBFD w/ CLI enahancement will be captured separately. 

	LG
	About making conclusion less than X samples, we have same view with xiaomi. More sources mean more reliability. We suggest if sources more than Y in single sub-case, it should be summaries to another sentence. Alternatively, number of sources can be shown explicitly in the conclusions
About outside 25-75%ile results, we have same view with Ericsson. In sub-case which have less than X sources, the sources are only 1, 2 or 3. If conclusion is drawn based on only 25-75%ile sources, there is possibility of more than 1/3 sources are ignored.

	Nokia, NSB
	We understand the intention, but we think some scenarios with different parameterization shall be also considered for the summary. We tend to agree with Ericsson



(Closed) Proposed conclusion 2.0-1 (revised#1)
For semi-static SBFD, take the following rule for capturing evaluation results in TR38.858. 
Option 1. 
· If the number of sources is no less than [X] for a sub-case, the evaluation results for the sub-case will be captured in main text body of the TR.
· Otherwise, the evaluation results for the sub-case will be captured in Annex. 
· In each “Summary of the observation,” the sub-cases captured in main body of the TR are summarized. 
X = 3 for SBFD deployment case 1 or X = 2 for SBFD deployment case 3-2 and 4.
Note: the submitted TPs and the latest draft TP already followed this rule. 
Option 2. 
· Detailed evaluation results for all sub-cases are moved to the Annex section.
· For each deployment case (Case 1, 3-2, and 4 in in FR1 and FR2-1) and each scenario under the deployment case, retain the “Summary of Observations section” in the body of the TR.
· In each “Summary of Observations section”, all sub-cases are summarized (not just the ones that meet a criterion on number of sources) using qualitative wording (Similar to what we wrote for InH in RAN1 #113)
· For each sub-case, it should be quoted how many sources evaluated the sub-case
· Note: same practice has been followed in 9.3.2 and 9.3.3
· For each sub-case, summary statements are made based on the results of all sources who evaluated that sub-case (not just the ones that fall within the “25-75%ile box” of a “box and whisker” plot as is done in the TP v004)

Ericsson proposed to capture all detail evaluation results in Annex and summary of the observation for each senarios in main body of the TR. This proposed conclusion is critical to write TPs, so your earlier comments would be appriciated  
	Source
	Comments

	
	

	
	



(Closed) Proposed conclusion 2.0-1 (revised#2)
For semi-static SBFD, take the following rule for capturing evaluation results in TR38.858. 
· Detailed evaluation results for all sub-cases are moved to the Annex section.
· For each deployment case (Case 1, 3-2, and 4 in in FR1 and FR2-1) and each scenario under the deployment case, retain the “Summary of Observations section” in the body of the TR.
· In each “Summary of Observations section”, all sub-cases are summarized using qualitative wording
· For each sub-case, it should be quoted how many sources evaluated the sub-case
· Note: same practice has been followed in 9.3.2 and 9.3.3
· For each sub-case, summary statements are made based on the results of all sources who evaluated that sub-case

The proposed conclusion 2.0-1 (revised#2) is offline consensus. If you have a strong objection, provide comments 
	Source
	Comments

	FL
	Agreed

	
	




(Closed) Proposed conclusion 2.0-2 (new)
To draw a conclusion for semi-static SBFD with agreed evaluation assumptions, 
· For twice area&same TxRU, the sub-cases with no less than X sources are prioritized.
· X is 3 for SBFD deployment case 1 or X is 2 for SBFD deployment case 3-2 and 4
· Add the following sentence to show performance benefit with same area&half TxRU and same area&same TxRU 
· RAN1 didn’t draw a conclusion on performance of antenna configurations with same area&half TxRU and same area&same TxRU due to lack of number of sources 
· RAN1 to strive to draw conclusions according to the following key factors: 
· Different BS TX power
· BS noise figure model
To draw a conclusion for semi-static SBFD with CLI handling, 
· Including performance comparison between with and without CLI handling scheme and specification impact to support CLI scheme, if any
To draw a conclusion for dynamic SBFD, 
· Including performance comparison between with and without CLI handling scheme and specification impact to support CLI scheme, if any
To draw a conclusion for dynamic TDD with CLI handling, 
· Including performance comparison between with and without CLI handling scheme and specification impact to support CLI scheme, if any

The proposed conclusion 2.0-1 (revised#2) is offline consensus. If you have a strong objection, provide comments 
	Source
	Comments

	FL
	Agreed

	
	






1.1 (Closed) Sub-case Categorization
Sub-case categorization is crucial to make sure that the number of sources is no less than X. How to categorize sub-cases for each deployment scenario is discussed in this section. The observations of each sub-cases and the summary of the observations will be updated once we make an agreement on the sub-case categorization. Before making an agreement on the sub-case categorization, FL will follow the latest draft TP’s sub-case categorization.

1.1.1 FR1 InH of SBFD deployment case 1
20 sources ([Apple], [CATT], [CMCC], [Ericsson], [Huawei], [IDCC], [Intel], [LG], [Mediatek], [New H3C], [Nokia], [OPPO], [Qualcomm], [SPRD], [Samsung], [Sharp], [Sony], [vivo], [Xiaomi], [ZTE]) have provided SLS evaluation results for FR1 indoor office for SBFD Deployment Case 1.
Based on the submitted evaluation results, the following 14 sub-cases are identified in the latest draft TP. 
	
	SBFD#1_InH_FR1_Sub#1
	SBFD#1_InH_FR1_Sub#2
	SBFD#1_InH_FR1_Sub#3
	SBFD#1_InH_FR1_Sub#4

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources







	
	15 sources ([Apple], [CATT], [CMCC], [Ericsson], [Huawei], [Intel], [Nokia], [OPPO], [Qualcomm], [SPRD], [Samsung], [Sharp], [Xiaomi], [ZTE], [vivo])
	16 sources ([CATT], [CMCC], [Ericsson], [Huawei], [Intel], [New H3C], [Nokia], [OPPO], [Qualcomm], [SPRD], [Samsung], [Sharp], [Sony], [Xiaomi], [ZTE], [vivo])
	15 sources ([CATT], [CMCC], [Ericsson], [Huawei], [IDCC], [LG], [Nokia], [OPPO], [Qualcomm], [SPRD], [Samsung], [Sharp], [Xiaomi], [ZTE], [vivo])
	18 sources ([CATT], [CMCC], [Ericsson], [Huawei], [IDCC], [LG], [Mediatek], [New H3C], [Nokia], [OPPO], [Qualcomm], [SPRD], [Samsung], [Sharp], [Sony], [Xiaomi], [ZTE], [vivo])



	
	SBFD#1_InH_FR1_Sub#5
	SBFD#1_InH_FR1_Sub#6
	SBFD#1_InH_FR1_Sub#7
	SBFD#1_InH_FR1_Sub#8

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	1 sources ([Ericsson])
	1 sources ([Ericsson])
	1 sources ([Ericsson])
	1 sources ([Ericsson])



	
	SBFD#1_InH_FR1_Sub#9
	SBFD#1_InH_FR1_Sub#10
	SBFD#1_InH_FR1_Sub#11
	SBFD#1_InH_FR1_Sub#12

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	O
	O
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	O
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	1 sources ([Huawei])
	2 sources ([Huawei], [Xiaomi])
	1 sources ([Ericsson])
	1 sources ([Ericsson])



	
	SBFD#1_InH_FR1_Sub#13
	SBFD#1_InH_FR1_Sub#14
	
	

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	　
	
	

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	
	

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	
	

	
	Alt-3: {DDSUU} vs. {XXXXU}
	O
	O
	
	

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	
	

	
	Same area&same TxRUs (Option 1)
	　
	　
	
	

	
	Same area&half TxRUs (Option 3)
	O
	O
	
	

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	
	

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	
	

	Sources
	1 sources ([Ericsson])
	1 sources ([Ericsson])
	
	



From the table, it is observed that first 4 sub-cases have enough number of sources while the last 10 sub-cases only have up to 2 sources. So, the first 4 sub-cases will be captured in the main body. 
(Closed) FL Proposal 2.1-1
For SBFD deployment case 1, for FR1 Indoor office, the following 14 sub-cases are captured in TR38.858. Among them, the first 4 sub-cases (#1, #2, #3, and #4) are captured in Section 7.3.1.1.1 and the other sub-cases are captured in Annex B.2.
· SBFD#1_InH_FR1_Sub#1: SBFD Alt 4, Twice area&same TxRU, Small packet size (DL: 4Kbytes, UL: 1Kbyte)
· SBFD#1_InH_FR1_Sub#2: SBFD Alt 4, Twice area&same TxRU, Large packet size (DL: 0.5Mbytes, UL: 0.125Mbyte)
· SBFD#1_InH_FR1_Sub#3: SBFD Alt 2, Twice area&same TxRU, Small packet size
· SBFD#1_InH_FR1_Sub#4: SBFD Alt 2, Twice area&same TxRU, Large packet size
· SBFD#1_InH_FR1_Sub#5: SBFD Alt 4, Same area&half TxRU, Small packet size
· SBFD#1_InH_FR1_Sub#6: SBFD Alt 4, Same area&half TxRU, Large packet size
· SBFD#1_InH_FR1_Sub#7: SBFD Alt 2, Same area&half TxRU, Small packet size
· SBFD#1_InH_FR1_Sub#8: SBFD Alt 2, Same area&half TxRU, Large packet size
· SBFD#1_InH_FR1_Sub#9: SBFD Alt 1, Twice area&same TxRU, Small packet size
· SBFD#1_InH_FR1_Sub#10: SBFD Alt 1, Twice area&same TxRU, Large packet size
· SBFD#1_InH_FR1_Sub#11: SBFD Alt 3, Twice area&same TxRU, Small packet size
· SBFD#1_InH_FR1_Sub#12: SBFD Alt 3, Twice area&same TxRU, Large packet size
· SBFD#1_InH_FR1_Sub#13: SBFD Alt 3, Twice area&same TxRU, Small packet size
· SBFD#1_InH_FR1_Sub#14: SBFD Alt 3, Twice area&same TxRU, Large packet size

Companies invited to provide comments on FL Proposal 2.1-1. Also, if you have any suggestions to update sub-case categorizations for FR1 Indoor office, please provide comments. 
	Source
	Comments

	New H3C
	OK in general

	Sony
	Support the proposal.

	Ericsson
	Same comment as 2.0-1, the “summary of observations” should include text on all the subcases. 

	Xiaomi
	We are fine with the proposal.

	QC
	Support

	LG
	Based on conmment in 2.0-1, we suggest to make separated sentence for sub-cases more than Y sources. Alternatively, number of sources can be shown explicitly in the conclusions.



2.1.2 FR1 UMa of SBFD deployment case 1
20 sources ([CATT], [CMCC], [DOCOMO], [Ericsson], [Fujitsu], [Huawei], [IDCC], [Intel], [LG], [Mediatek], [Nokia], [Panasonic], [Qualcomm], [Samsung], [Sharp], [Sony], [Spreadtrum], [vivo], [Xiaomi], [ZTE]) have provided SLS evaluation results for FR1 Urban Macro for SBFD Deployment Case 1. 
Based on the submitted evaluation results, the following 24 sub-cases are identified in the latest draft TP. 
	
	SBFD#1_UMA_FR1_Sub#1
	SBFD#1_UMA_FR1_Sub#2
	SBFD#1_UMA_FR1_Sub#3
	SBFD#1_UMA_FR1_Sub#4

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	O
	O
	O
	O

	
	Opt 2: < 93dB
	　
	　
	　
	　

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	11 sources ([CATT], [CMCC], [Fujitsu], [Nokia], [Panasonic], [Qualcomm], [Samsung], [Sharp], [Xiaomi], [ZTE], [vivo])
	13 sources ([CATT], [CMCC], [Ericsson], [Fujitsu], [Huawei], [Nokia], [Qualcomm], [SPRD], [Samsung], [Sharp], [Sony], [Xiaomi], [vivo])
	12 sources ([CATT], [CMCC], [Fujitsu], [IDCC], [LG], [Panasonic], [Qualcomm], [Samsung], [Sharp], [Xiaomi], [ZTE], [vivo])
	17 sources ([CATT], [CMCC], [DOCOMO], [Ericsson], [Fujitsu], [Huawei], [IDCC], [LG], [Mediatek], [Nokia], [Qualcomm], [SPRD], [Samsung], [Sharp], [Sony], [Xiaomi], [vivo])



	
	SBFD#1_UMA_FR1_Sub#5
	SBFD#1_UMA_FR1_Sub#6
	SBFD#1_UMA_FR1_Sub#7
	SBFD#1_UMA_FR1_Sub#8

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	　
	　
	　
	　

	
	Opt 2: < 93dB
	O
	O
	O
	O

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	3 sources ([Intel], [Nokia], [Qualcomm])
	2 sources ([Intel], [Nokia], Qualcomm)
	3 sources ([IDCC], [LG], [Qualcomm])
	3 sources ([IDCC], [LG], [Nokia], Qualcomm)



	
	SBFD#1_UMA_FR1_Sub#9
	SBFD#1_UMA_FR1_Sub#10
	SBFD#1_UMA_FR1_Sub#11
	SBFD#1_UMA_FR1_Sub#12

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	　
	　
	　
	　

	
	Opt 2: < 93dB
	　
	　
	　
	　

	
	Opt 3: 93dB
	O
	O
	O
	O

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	3 sources ([Nokia], [Samsung], [Sharp])
	4 sources ([Ericsson], [Nokia], [Samsung], [Sharp])
	4 sources ([IDCC], [LG], [Samsung], [Sharp])
	6 sources ([Ericsson], [IDCC], [LG], [Nokia], [Samsung], [Sharp])



	
	SBFD#1_UMA_FR1_Sub#13
	SBFD#1_UMA_FR1_Sub#14
	SBFD#1_UMA_FR1_Sub#15
	SBFD#1_UMA_FR1_Sub#16

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	O
	O
	O
	O

	
	Opt 2: < 93dB
	　
	　
	　
	　

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	O
	O

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	O
	O
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	1 source ([Samsung])
	1 source ([Samsung])
	1 source ([Nokia])
	2 sources ([Ericsson], [Nokia])



	
	SBFD#1_UMA_FR1_Sub#17
	SBFD#1_UMA_FR1_Sub#18
	SBFD#1_UMA_FR1_Sub#19
	SBFD#1_UMA_FR1_Sub#20

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	O
	O
	O
	O

	
	Opt 2: < 93dB
	　
	　
	　
	　

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	O
	O
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	O

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	O

	
	Same area&same TxRUs (Option 1)
	O
	O
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	O
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	O
	O

	Sources
	1 source ([Samsung])
	1 source ([Samsung])
	1 source ([Ericsson])
	2 sources ([Huawei], [Xiaomi])



	
	SBFD#1_UMA_FR1_Sub#21
	SBFD#1_UMA_FR1_Sub#22
	SBFD#1_UMA_FR1_Sub#23
	SBFD#1_UMA_FR1_Sub#24

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	O
	O
	　
	　

	
	Opt 2: < 93dB
	　
	　
	O
	O

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	　
	O
	O

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	O
	O
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	O
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	　
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	O
	O
	　
	O

	Sources
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Nokia])
	1 source ([Nokia])



Compared to indoor office scenario, the key issue is how to divide sub-cases according to different co-site inter-sector suppression capabilities. The following table shows which co-site inter-sector suppression capability is used across sources. As we can see, sources’ assumption on inter-sector suppression capability is quite diverged so that catergorization of co-site inter-sector suppression capability will affect the observations and summary of observations.
	Co-site inter-sector suppression cap.
	75dB
6 sources
	93dB
8 sources
	100dB
8 sources
	100+10dB
6 sources
	Others
1 source

	CATT
	
	
	O
	
	

	CMCC
	
	
	O
	
	

	DOCOMO
	
	
	O
	
	

	Ericsson
	O
	O
	
	
	

	Fujitsu
	
	
	O
	
	

	Huawei
	
	
	
	O
	0.5dB desense per sector

	IDCC
	O
	O
	
	
	

	Intel
	O
	
	
	
	

	LG
	O
	O
	O
	O
	

	Mediatek
	
	
	O
	
	

	Nokia
	O
	O
	
	
	

	Panasonic
	
	
	
	O
	

	Qualcomm
	O
+10dB digital isolation
	O
+10dB digital isolation
	
	
	

	Samsung
	
	O
	
	O
	

	Sharp
	
	O
	
	
	

	Sony
	
	O
	
	
	

	Spreadtrum
	
	
	
	O
	

	vivo
	
	
	O
	
	

	Xiaomi
	
	
	
	O
	

	ZTE
	
	
	O
148dB (including ACLR) which is closed to Option 3
	
	



 It is worth noting that the submitted TP (R1-2307190, R1-2307191) used two categories (less than 93dB, no less than 93dB), the latest draft TP used three categories (less than 93, no less than 93, equal to 93). Also, Samsung [21] proposed two categories, where the first category includes the evaluation results of which co-site inter-sector suppression capability is larger than 93dB and the second category includes the evaluation results of which co-site inter-sector suppression capability is no larger than 93dB. The motivation of Samsung’s two categories is that the second category (no larger than 93dB) could be feasible and the values are from RAN4, while larger than 93dB is not from RAN4 and their feasibility is separately discussed in RAN4.
The following three tables show how many sub-cases are identified and the number of sources for each sub-cases for three categorizations, respectively. In the tables, 4-tuple representation is used. The first tuple represents the co-site inter-sector suppression value (antenna isolation + digital isolation), the second tuple, represents SBFD configurations, the third tuple represents SBFD antenna configuration, and the last represents packet size. The sub-cases with no less than three sources are marked with orange color.
Table 2.1.2-1. Submitted TP’s categorization for FR1 UMa
	FR1 UMa
	Submitted TP’s categorization ()

	Sub-case#1(, Alt-4, Option 2, Small)
	(11) CATT, panasonic, CMCC, ZTE, Fujitsu, Samsung, Qualcomm, Xiaomi, vivo, Nokia, Sharp

	Sub-case#2(, Alt-4, Option 2, Large)
	(14) CATT, CMCC, SPRD, Huawei, Fujitsu, Samsung, Xiaomi, Sony, Qualcomm, vivo, NewH3C, Nokia, Sharp, Ericsson

	Sub-case#3(, Alt-2, Option 2, Small)
	(12) CATT, ZTE, panasonic, CMCC, LGE, Fujitsu, Samsung, Qualcomm, Xiaomi, vivo, IDC, Sharp

	Sub-case#4(, Alt-2, Option 2, Large)
	(18) CATT, CMCC, SPRD, Huawei, LGE, DOCOMO, Fujitsu, Samsung, Xiaomi, Mediatek, Sony, Qualcomm, vivo, NewH3C, Ericsson, IDC, Nokia, Sharp

	Sub-case#5(, Alt-4, Option 2, Small)
	(3) Nokia, Qualcomm, Intel

	Sub-case#6(, Alt-4, Option 2, Large)
	(2) Nokia, Intel

	Sub-case#7(, Alt-2, Option 2, Small)
	(3) IDC, LGE, Qualcomm

	Sub-case#8(, Alt-2, Option 2, Large)
	(3) IDC, LGE, Nokia

	Sub-case#9(, Alt-4, Option 1, Small)
	(1) Samsung

	Sub-case#10(, Alt-4, Option 1, Large)
	(1) Samsung

	Sub-case#11(, Alt-4, Option 3, Small)
	(1) Nokia

	Sub-case#12(, Alt-4, Option 3, Large)
	(2) Ericsson, Nokia

	Sub-case#13(, Alt-2, Option 1, Small)
	(1) Samsung

	Sub-case#14(, Alt-2, Option 1, Small)
	(1) Samsung

	Sub-case#15(, Alt-2, Option 3, Large)
	(1) Ericsson

	Sub-case#16(, Alt-1, Option 2, Large)
	(2) Huawei, Xiaomi

	Sub-case#17(, Alt-3, Option 2, Large)
	(1) Ericsson

	Sub-case#18(, Alt-3, Option 3, Large)
	(1) Ericsson

	Sub-case#19(, Alt-4, Option 3, Small)
	(1) Nokia

	Sub-case#20(, Alt-4, Option 3, Large)
	(1) Nokia



Table 2.1.2-2. Samsung’s categorization for FR1 UMa
	FR1 UMa
	Samsung’s categorization ()

	Sub-case#1(, Alt-4, Option 2, Small)
	(9) CATT, Panasonic, CMCC, ZTE, Fujitsu, Samsung, Qualcomm, Xiaomi, vivo

	Sub-case#2(, Alt-4, Option 2, Large)
	(10) CATT, Huawei, CMCC, SPRD, Fujitsu, Samsung, Xiaomi, Sony, Qualcomm, vivo

	Sub-case#3(, Alt-2, Option 2, Small)
	(10) CATT, ZTE, Panasonic, CMCC, LG, Fujitsu, Samsung, Qualcomm, Xiaomi, vivo

	Sub-case#4(, Alt-2, Option 2, Large)
	(13) CATT, Mediatek, Huawei, CMCC, SPRD, LG, Fujitsu, Samsung, Xiaomi, Mediatek, Sony, Qualcomm, vivo

	Sub-case#5(, Alt-4, Option 2, Small)
	(5) Nokia, Samsung, Sharp, Qualcomm, Intel

	Sub-case#6(, Alt-4, Option 2, Large)
	(5) Ericsson, Nokia, Samsung, Sharp, Intel

	Sub-case#7(, Alt-2, Option 2, Small)
	(5) IDCC, LG, Samsung, Sharp, Qualcomm

	Sub-case#8(, Alt-2, Option 2, Large)
	(6) IDCC, Ericsson, LG, Nokia, Samsung, Sharp

	Sub-case#9(, Alt-4, Option 1, Small)
	(1) Samsung

	Sub-case#10(, Alt-4, Option 1, Large)
	(1) Samsung

	Sub-case#11(, Alt-4, Option 3, Small)
	(1) Samsung

	Sub-case#12(, Alt-4, Option 3, Large)
	(1) Samsung

	Sub-case#13(, Alt-1, Option 2, Large)
	(2) Huawei, Xiaomi

	Sub-case#14(, Alt-4, Option 3, Small)
	(1) Nokia

	Sub-case#15(, Alt-4, Option 3, Large)
	(2) Ericsson, Nokia

	Sub-case#16(, Alt-4, Option 1, Small)
	(1) Samsung

	Sub-case#17(, Alt-4, Option 1, Large)
	(1) Samsung

	Sub-case#18(, Alt-2, Option 1, Small)
	(1) Samsung

	Sub-case#19(, Alt-2, Option 1, Large)
	(1) Samsung

	Sub-case#20(, Alt-2, Option 3, Large)
	(1) Ericsson

	Sub-case#21(, Alt-3, Option 2, Large)
	(1) Ericsson



Table 2.1.2-3. Latest Draft TP’s categorization for FR1 UMa
	FR1 UMa
	Latest Draft TP’s categorization ()

	Sub-case#1(, Alt-4, Option 2, Small)
	(11) CATT, panasonic, CMCC, ZTE, Fujitsu, Samsung, Qualcomm, Xiaomi, vivo, Nokia, Sharp

	Sub-case#2(, Alt-4, Option 2, Large)
	(14) CATT, CMCC, SPRD, Huawei, Fujitsu, Samsung, Xiaomi, Sony, Qualcomm, vivo, NewH3C, Nokia, Sharp, Ericsson

	Sub-case#3(, Alt-2, Option 2, Small)
	(12) CATT, ZTE, panasonic, CMCC, LGE, Fujitsu, Samsung, Qualcomm, Xiaomi, vivo, IDC, Sharp

	Sub-case#4(, Alt-2, Option 2, Large)
	(18) CATT, CMCC, SPRD, Huawei, LGE, DOCOMO, Fujitsu, Samsung, Xiaomi, Mediatek, Sony, Qualcomm, vivo, NewH3C, Ericsson, IDC, Nokia, Sharp

	Sub-case#5(, Alt-4, Option 2, Small)
	(3) Nokia, Qualcomm, Intel

	Sub-case#6(, Alt-4, Option 2, Large)
	(2) Nokia, Intel

	Sub-case#7(, Alt-2, Option 2, Small)
	(3) IDC, LGE, Qualcomm

	Sub-case#8(, Alt-2, Option 2, Large)
	(3) IDC, LGE, Nokia

	Sub-case#9(, Alt-4, Option 3, Small)
	(3) Nokia, Samsung, Sharp

	Sub-case#10(, Alt-4, Option 3, Large)
	(4) Ericsson, Nokia, Samsung, Sharp

	Sub-case#11(, Alt-2, Option 3, Small)
	(4) IDCC, LG, Samsung, Sharp

	Sub-case#12(, Alt-2, Option 3, Large)
	(6) Ericsson, IDCC, LG, Nokia, Samsung, Sharp

	Sub-case#13(, Alt-4, Option 1, Small)
	(1) Samsung

	Sub-case#14(, Alt-4, Option 1, Large)
	(1) Samsung

	Sub-case#15(, Alt-4, Option 3, Small)
	(1) Nokia

	Sub-case#16(, Alt-4, Option 3, Large)
	(2) Ericsson, Nokia

	Sub-case#17(, Alt-2, Option 1, Small)
	(1) Samsung

	Sub-case#18(, Alt-2, Option 1, Small)
	(1) Samsung

	Sub-case#19(, Alt-2, Option 3, Large)
	(1) Ericsson

	Sub-case#20(, Alt-1, Option 2, Large)
	(2) Huawei, Xiaomi

	Sub-case#21(, Alt-3, Option 2, Large)
	(1) Ericsson

	Sub-case#22(, Alt-3, Option 3, Large)
	(1) Ericsson

	Sub-case#23(, Alt-4, Option 3, Small)
	(1) Nokia

	Sub-case#24(, Alt-4, Option 3, Large)
	(1) Nokia



Companies invited to provide views on how to categorize sub-cases for FR1 UMa according to the co-site inter-sector suppression capabilities (antenna isolation + digital isolation).
(Closed) FL Proposal 2.1-2
For FR1 Urban Macro of SBFD deployment case 1, the sub-cases are categorized by the following co-site inter-sector suppression capabilities (antenna isolation + digital isolation). 
· Option 1. No less than 93dB, less than 93dB (as in the submitted TP(R1-2307190, R1-2307191))
· Option 2. No larger than 93dB, larger than 93dB (from R1-2307674)
· Option 3. No less than 93dB, less than 93dB, equal to 93dB (as in the latest draft TP)

Companies are invited to comments on FL Proposal 2.1-2. 
	Source
	Comments

	New H3C
	OK for option 1 or option 2

	Sony
	Option 1 and Option 2 sounds alike.
Based on the table provided above, its seems there is a significant (8) companies provided results for equals to 93 dB.  Hence Option 3 is a better way to capture the results.

	Ericsson 
	We propose Option 4.
 
1. In addition, In the TP for section 7.3 v004, the summarized table lacks our FR1 UMa results for both SBFD#1_UMA_FR1_Sub#6 and SBFD#1_UMA_FR1_Sub#8. For detailed findings, refer to the SBFD-Case1-v091 Urban Macro (FR1) spreadsheet, specifically columns 114-158. 

2. The FR1 UMa sub-cases for both Case 1 and Case 4 are made with different options for inter-sector isolation (>= 93 dB, <93 dB and =93 dB). 
a. 93 dB is the RAN4 best value and that should be clearly mentioned in the summary of observations and conclusions so that a reader of the TR understands why 93 dB is selected. 
b. Considering that RAN4 mentions “RAN4 typical value” (75 dB for FR1) and “RAN4 best value” (93 dB for FR1) , we think the criteria for splitting the sub-cases should be based on that. Here is a proposal based on the above.
c. We also think it should be applicable to both Case 1 and Case 4. 
Proposal 2: RAN1 to agree that for Case 1 and Case 4 FR1 UMa scenario and FR2-1 Dense UMa scenario, sub-cases are classified according to the following three co-site inter-sector CLI suppression levels
For FR1 UMa:
· Option A. 75 dBm (RAN4 typical value) without digital cancelation (This includes option 1 in the excel sheet)
· Option B. 93dBm (RAN4 best value) without digital cancelation (This includes option 2 in the excel sheet)
· Option C. 93dBm (higher than RAN4 best value) with or without digital cancelation (This includes “option 1 + digital cancellation” higher than 93 dBm”, option 3 and 4 in the excel sheet)
· 
For FR2-1 Dense UMa:
· Option A. dBm (RAN4 typical value) without digital cancelation (This includes option 1 in the excel sheet)
· Option B. 98dBm (RAN4 best value) without digital cancelation (This includes option 2 in the excel sheet)
· Option C. 98dBm (higher than RAN4 best value) with/without digital cancelation (This includes “option 1 + digital cancellation” higher than 98 dBm, option 3 and 4 in the excel sheet)


	Huawei, HiSilicon
	For the subcase categorization, now the proposal only focuses on co-site inter-sector suppression capabilities. We think it is important to look at at least two more aspects in order to understand the simulation results for UMa better, i.e. BS noise figure model and whether CLI handling is applied or not. Ideally, one can further categorize the results based on these two assumptions. Even if the subcases are not futhrer caterorized, we would like to propose that when simulation results are summarized and observations are made, these two aspects should be clearly described. Otherwise, it is difficult to draw any conclusions since there are gains or losses of SBFD from different sources, one cannot make any reccomendations based the results that are conflicting with each other.

	Xiaomi
	We are fine with ethier option. We slightly prefer option 2 which is more aligned with RAN4’s assumption.

	QC
	We think that results should be divided into two cases based on the total value or equaivalently based sum of spatial + digital isolation after deductiong the ACIR value. The third option where 93 dB is captured separately is not needed.
Regarding the sources with 93 dB, we think it is more appropriate to be categorized with results >93 rather than results with <93. Looking at the overall RoT, with 93dB or higher isolation, the RoT < 5 dB (roughly). We think the categorization based on submitted TPs (i.e. less than 93dB, no less than 93dB) makes more sense. 


So, in summary, we do support Optoin 1. 


	LG
	The tandancy of result should be the borderline. We think Option 3 could repreasent proper tandency because less than 93dB represent worse case of SBFD and more than 93dB represent favorable case of SBFD and 93dB represent moderated case of SBFD.

	Nokia, NSB
	We are fine with option 1 and option 3. Gap between 75 to 93 are larger than between 93 to 110. So, option 2 doesn’t make sense. 

	FL
	Use Option 3 




If option 1 is adopted, the corresponding FL proposal is: 
(Closed) FL Proposal 2.1-3 (Option 1)
For FR1 Urban Macro of SBFD deployment case 1, for FR1 Urban Macro, the following 20 sub-cases are captured in TR38.858. Among them, the 7 sub-cases (#1, #2, #3, #4, #5, #7, and #8) are captured in Section 7.3.1.1.2 and the other sub-cases are captured in Annex B.2.
· SBFD#1_UMA_FR1_Sub#1: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#2: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#3: no less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#4: no less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#5: less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#6: less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#7: less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#8: less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#9: no less than 93dB, SBFD Alt-4, Same area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#10: no less than 93dB, SBFD Alt-4, Same area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#11: no less than 93dB, SBFD Alt-4, Same area&half TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#12: no less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#13: no less than 93dB, SBFD Alt-2, Same area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#14: no less than 93dB, SBFD Alt-2, Same area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#15: no less than 93dB, SBFD Alt-2, Same area&half TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#16: no less than 93dB, SBFD Alt-1, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#17: no less than 93dB, SBFD Alt-3, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#18: no less than 93dB, SBFD Alt-3, Same area&half TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#19: less than 93dB, SBFD Alt-4, Same area&half TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#20: less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size

If option 2 is adopted, the corresponding FL proposal is: 
(Closed) FL Proposal 2.1-4 (Option 2)
For FR1 Urban Macro of SBFD deployment case 1,for FR1 Uma scenario, the following 20 sub-cases are captured in TR38.858. Among them, the 8 sub-cases (#1, #2, #3, #4, #5, #6, #7, and #8) are captured in Section 7.3.1.1.2 and the other sub-cases are captured in Annex B.2.
· SBFD#1_UMA_FR1_Sub#1: larger than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#2: larger than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#3: larger than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#4: larger than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#5: no larger than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#6: no larger than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#7: no larger than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#8: no larger than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#9: larger than 93dB, SBFD Alt-4, Same area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#10: larger than 93dB, SBFD Alt-4, Same area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#11: larger than 93dB, SBFD Alt-4, Same area&half TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#12: larger than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#13: larger than 93dB, SBFD Alt-1, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#14: no larger than 93dB, SBFD Alt-4, Same area&half TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#15: no larger than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#16: no larger than 93dB, SBFD Alt-4, Same area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#17: no larger than 93dB, SBFD Alt-4, Same area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#18: no larger than 93dB, SBFD Alt-2, Same area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#19: no larger than 93dB, SBFD Alt-2, Same area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#20: no larger than 93dB, SBFD Alt-2, Same area&half TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#21: no larger than 93dB, SBFD Alt-3, Twice area&same TxRUs, Large packet size

If option 3 is adopted, the corresponding FL proposal is: 
(Closed) FL Proposal 2.1-5 (Option 3)
For FR1 Urban Macro of SBFD deployment case 1,for FR1 Uma scenario, the following 24 sub-cases are captured in TR38.858. Among them, the 11 sub-cases (#1, #2, #3, #4, #5, #7, #8, #9, #10, #11, and #12) are captured in Section 7.3.1.1.2 and the other sub-cases are captured in Annex B.2.
· SBFD#1_UMA_FR1_Sub#1: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#2: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#3: no less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#4: no less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#5: less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#6: less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#7: less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#8: less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#9: equal to 93dB, SBFD Alt-4, Same area&half TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#10: equal to 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#11: equal to 93dB, SBFD Alt-2, Same area&half TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#12: equal to 93dB, SBFD Alt-2, Same area&half TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#13: no less than 93dB, SBFD Alt-4, Same area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#14: no less than 93dB, SBFD Alt-4, Same area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#15: no less than 93dB, SBFD Alt-4, Same area&half TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#16: no less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#17: no less than 93dB, SBFD Alt-2, Same area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#18: no less than 93dB, SBFD Alt-2, Same area&same TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#19: no less than 93dB, SBFD Alt-2, Same area&half TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#20: no less than 93dB, SBFD Alt-1, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#21: no less than 93dB, SBFD Alt-3, Twice area&same TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#22: no less than 93dB, SBFD Alt-3, Same area&half TxRUs, Large packet size
· SBFD#1_UMA_FR1_Sub#23: less than 93dB, SBFD Alt-4, Same area&half TxRUs, Small packet size
· SBFD#1_UMA_FR1_Sub#24: less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size

Please provide comments on FL proposals 2.1-3, 2.1-4, 2.1-5. If you have any proposals to update sub-case categorization for FR1 Uma, please provide comments. 
	Source
	Comments

	Sony
	OK with the proposal.

	Xiaomi
	Each is fine with us. Slightly prefer the version associated with option 2.

	QC
	It seems that our results for UMa with 75dB of isolation and large packet are  missing. After further checking, it is included in the contribution R1-2307922, however, it was missed in the early excel sheet submission.  The results have been added to the excel sheet (v92).  We kindly ask the FL to capture these results under sub-cases SBFD#1_UMA_FR1_Sub#6 and SBFD#1_UMA_FR1_Sub#8 for Alt 4 and Alt 2 SBFD slot format respectively.

	LG
	About option 3 sub-case 9~12, it should be Twice area&same TxRUs.



2.1.3 FR1 Dense Uma layer of SBFD deployment case 1
8 sources ([CMCC], [Huawei], [Mediatek], [Nokia], [OPPO], [Samsung], [vivo], [ZTE]) have provided SLS evaluation results for FR1 Dense Urban Macro for SBFD Deployment Case 1. 
Based on the submitted evaluation results, the following 17 sub-cases are identified in the latest draft TP. 
	
	SBFD#1_DUMacro_FR1_Sub#1
	SBFD#1_DUMacro_FR1_Sub#2
	SBFD#1_DUMacro_FR1_Sub#3
	SBFD#1_DUMacro_FR1_Sub#4

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	O
	O
	O
	O

	
	Opt 2: < 93dB
	　
	　
	　
	　

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	4 sources ([CMCC], [Nokia], [ZTE], [vivo])
	6 sources ([CMCC], [Huawei], [Nokia], [Samsung], [ZTE], [vivo])
	2 sources ([CMCC], [ZTE])
	5 sources ([CMCC], [Huawei], [Mediatek], [Samsung], [ZTE])



	
	SBFD#1_DUMacro_FR1_Sub#5
	SBFD#1_DUMacro_FR1_Sub#6
	SBFD#1_DUMacro_FR1_Sub#7
	SBFD#1_DUMacro_FR1_Sub#8

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	　
	　
	　
	　

	
	Opt 2: < 93dB
	O
	O
	O
	O

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	2 sources ([Nokia], [OPPO])
	2 sources ([Nokia], [OPPO])
	1 source ([OPPO])
	1 source ([OPPO])



	
	SBFD#1_DUMacro_FR1_Sub#9
	SBFD#1_DUMacro_FR1_Sub#10
	SBFD#1_DUMacro_FR1_Sub#11
	SBFD#1_DUMacro_FR1_Sub#12

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	　
	　
	　
	　

	
	Opt 2: < 93dB
	　
	　
	　
	　

	
	Opt 3: 93dB
	O
	O
	O
	O

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	2 sources ([Nokia], [ZTE])
	3 sources ([Nokia], [Samsung], [ZTE])
	1 source ([ZTE])
	3 sources ([Mediatek], [Samsung], [ZTE])



	
	SBFD#1_DUMacro_FR1_Sub#13
	SBFD#1_DUMacro_FR1_Sub#14
	SBFD#1_DUMacro_FR1_Sub#15
	SBFD#1_DUMacro_FR1_Sub#16

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	O
	O
	O
	　

	
	Opt 2: < 93dB
	　
	　
	　
	O

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	O

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	O
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	O
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O
	　
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	　
	O

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	O
	　

	Sources
	1 source ([Nokia])
	1 source ([Nokia])
	1 source ([Huawei])
	1 source ([Nokia])



	
	SBFD#1_DUMacro_FR1_Sub#17
	
	
	

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	　
	　
	
	

	
	Opt 2: < 93dB
	O
	　
	
	

	
	Opt 3: 93dB
	　
	　
	
	

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	　
	
	

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	
	

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	
	

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	
	

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	
	

	
	Same area&same TxRUs (Option 1)
	　
	　
	
	

	
	Same area&half TxRUs (Option 3)
	O
	　
	
	

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	　
	　
	
	

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	O
	　
	
	

	Sources
	1 source ([Nokia])
	　
	
	



The assumed co-site inter-sector suppression capabilities are shown the table below. 
	Co-site inter-sector suppression cap.
	75dB
2 sources
	93dB
4 sources
	100dB
2 sources
	100+10dB
1 sources
	Others
1 source

	CMCC
	
	
	O
	
	

	Huawei
	
	
	
	O
	0.5dB desense per sector

	Mediatek
	
	O
	
	
	

	Nokia
	O
	O
	
	
	

	OPPO
	O
	
	
	
	

	Samsung
	
	O
	
	
	

	vivo
	
	
	O
	
	

	ZTE
	
	O
139dB (including ACLR) which is closed to Option 2
	
	
	



The issue is similar as in FR1 Urban Macro, i.e., the submitted TP used two categories, less than 93dB and no less than 93dB for the co-site inter-sector suppression capability, while the latest TP added one more category, equal to 93dB. Also, Samsung proposed to use two categories, no larger than 93dB and larger than 93dB. 
The following three tables show how many sub-cases are identified and the number of sources for each sub-cases for three categorizations, respectively.
Table 2.1.3-1. Submitted TP’s categorization for FR1 Dense Uma
	FR1 Dense Uma
	Submitted TP’s categorization ()

	Sub-case#1(, Alt-4, Option 2, Small)
	4 sources ([CMCC], [Nokia], [ZTE], [vivo])

	Sub-case#2(, Alt-4, Option 2, Large)
	6 sources ([CMCC], [Huawei], [Nokia], [Samsung], [ZTE], [vivo])

	Sub-case#3(, Alt-2, Option 2, Large)
	5 sources ([CMCC], [Huawei], [Mediatek], [Samsung], [ZTE])

	Sub-case#4(, Alt-4, Option 3, Small)
	1 sources ([Nokia])

	Sub-case#5(, Alt-4, Option 3, Large)
	1 sources ([Nokia])

	Sub-case#6(, Alt-2, Option 2, Small)
	2 sources ([CMCC], [ZTE])

	Sub-case#7(, Alt-1, Option 2, Large)
	1 sources ([Huawei])

	Sub-case#8(, Alt-4, Option 2, Small)
	2 sources ([Nokia], [OPPO])

	Sub-case#9(, Alt-4, Option 2, Large)
	2 sources ([Nokia], [OPPO])

	Sub-case#10(, Alt-4, Option 3, Small)
	1 sources ([Nokia])

	Sub-case#11(, Alt-4, Option 3, Large)
	1 sources ([Nokia])

	Sub-case#12(, Alt-2, Option 2, Small)
	1 sources ([OPPO])

	Sub-case#13(, Alt-2, Option 2, Large)
	1 sources ([OPPO])



Table 2.1.3-2. Samsung’s categorization for FR1 Dense Uma
	FR1 Dense Uma
	Samsung’s categorization ()

	Sub-case#1(, Alt-4, Option 2, Small)
	(2) CMCC, vivo

	Sub-case#2(, Alt-4, Option 2, Large)
	(3) Huawei, CMCC, vivo

	Sub-case#3(, Alt-2, Option 2, Small)
	(1) CMCC

	Sub-case#4(, Alt-2, Option 2, Large)
	(2) Huawei, CMCC

	Sub-case#5(, Alt-1, Option 2, Small)
	(1) Huawei

	Sub-case#6(, Alt-4, Option 2, Large)
	(3) ZTE, OPPO, Nokia

	Sub-case#7(, Alt-4, Option 2, Small)
	(4) ZTE, OPPO, Nokia, Samsung

	Sub-case#8(, Alt-4, Option 3, Large)
	(1) Nokia

	Sub-case#9(, Alt-4, Option 3, Small)
	(1) Nokia

	Sub-case#10(, Alt-2, Option 2, Large)
	(2) ZTE, OPPO

	Sub-case#11(, Alt-2, Option 2, Small)
	(4) ZTE, Mediatek, OPPO, Samsung



Table 2.1.3-3. Latest draft TP’s categorization for FR1 Dense Uma
	FR1 Dense Uma
	Latest draft TP’s categorization ()

	Sub-case#1(, Alt-4, Option 2, Small)
	4 sources ([CMCC], [Nokia], [ZTE], [vivo])

	Sub-case#2(, Alt-4, Option 2, Large)
	6 sources ([CMCC], [Huawei], [Nokia], [Samsung], [ZTE], [vivo])

	Sub-case#3(, Alt-2, Option 2, Small)
	2 sources ([CMCC], [ZTE])

	Sub-case#4(, Alt-2, Option 2, Large)
	5 sources ([CMCC], [Huawei], [Mediatek], [Samsung], [ZTE])

	Sub-case#5(, Alt-4, Option 2, Small)
	2 sources ([Nokia], [OPPO])

	Sub-case#6(, Alt-4, Option 2, Large)
	2 sources ([Nokia], [OPPO])

	Sub-case#7(, Alt-2, Option 2, Small)
	1 sources ([OPPO])

	Sub-case#8(, Alt-2, Option 2, Large)
	1 sources ([OPPO])

	Sub-case#9(, Alt-4, Option 2, Small)
	2 sources ([Nokia], [ZTE])

	Sub-case#10(, Alt-4, Option 2, Large)
	3 sources ([Nokia], [Samsung], [ZTE])

	Sub-case#11(, Alt-2, Option 2, Small)
	1 source ([ZTE])

	Sub-case#12(, Alt-2, Option 2, Large)
	3 sources ([Mediatek], [Samsung], [ZTE])

	Sub-case#13(, Alt-4, Option 3, Small)
	1 source ([Nokia])

	Sub-case#14(, Alt-4, Option 3, Large)
	1 source ([Nokia])

	Sub-case#15(, Alt-1, Option 2, Large)
	1 source ([Huawei])

	Sub-case#16(, Alt-4, Option 3, Small)
	1 source ([Nokia])

	Sub-case#17(, Alt-4, Option 3, Large)
	1 source ([Nokia])




(Closed) FL Proposal 2.1-6
For FR1 Dense Urban Macro of SBFD deployment case 1, the sub-cases are categorized by the following co-site inter-sector suppression capabilities (antenna isolation + digital isolation). 
· Option 1. No less than 93dB, less than 93dB (as in the submitted TP(R1-2307190, R1-2307191))
· Option 2. No larger than 93dB, larger than 93dB (from R1-2307674)
· Option 3. No less than 93dB, less than 93dB, equal to 93dB (as in the latest draft TP)

Companies are invited to comments on FL Proposal 2.1-6. 
	Source
	Comments

	New H3C
	OK for option 1 or option 2

	Sony
	Option 3 seems sensible since the scenario “equals 93dB” is simulated by the most number of companies.

	Ericsson
	Same comment as in Proposal 2.1-2

	Huawei, HiSilicon
	Same comments as for 2.1-2.

	Xiaomi
	We are fine with either option.  Option 2 is slightly preferred.

	QC
	The same methodology for UMa should be followed in here.

	Nokia, NSB
	Same comments as for 2.1-2.

	FL
	Use Option 3 



If option 1 is adopted, the corresponding FL proposal is:
(Closed) FL Proposal 2.1-7 (Option 1)
For FR1 Dense Urban Macro of SBFD deployment case 1, the following 13 sub-cases are captured in TR38.858. Among them, the 3 sub-cases (#1, #2, and #3) are captured in Section 7.3.1.1.3 and the other sub-cases are captured in Annex B.2.
· SBFD#1_DUMacro_FR1_Sub#1: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#2: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#3: no less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#4: no less than 93dB, SBFD Alt-4, Same area&half TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#5: no less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#6: no less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#7: no less than 93dB, SBFD Alt-1, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#8: less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#9: less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#10: less than 93dB, SBFD Alt-4, Same area&half TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#11: less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#12: less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#13: less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size

If option 2 is adopted, the corresponding FL proposal is:
(Closed) FL Proposal 2.1-8 (Option 2)
For FR1 Dense Urban Macro of SBFD deployment case 1, the following 11 sub-cases are captured in TR38.858. Among them, the 4 sub-cases (#2, #6, #7, and #11) are captured in Section 7.3.1.1.3 and the other sub-cases are captured in Annex B.2.
· SBFD#1_DUMacro_FR1_Sub#1: larger than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#2: larger than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#3: larger than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#4: larger than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#5: larger than 93dB, SBFD Alt-1, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#6: no larger than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#7: no larger than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#8: no larger than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#9: no larger than 93dB, SBFD Alt-4, Same area&half TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#10: no larger than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#11: no larger than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size

If option 3 is adopted, the corresponding FL proposal is:
(Closed) FL Proposal 2.1-9 (Option 3)
For FR1 Dense Urban Macro of SBFD deployment case 1, the following 13 sub-cases are captured in TR38.858. Among them, the 5 sub-cases (#1, #2, #4, 10, and #12) are captured in Section 7.3.1.1.3 and the other sub-cases are captured in Annex B.2.
· SBFD#1_DUMacro_FR1_Sub#1: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#2: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#3: no less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#4: no less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#5: less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#6: less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#7: less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#8: less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#9: equal to 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#10: equal to 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#11: equal to 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#12: equal to 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#13: no less than 93dB, SBFD Alt-4, Same area&half TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#14: no less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#15: no less than 93dB, SBFD Alt-1, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR1_Sub#16: less than 93dB, SBFD Alt-4, Same area&half TxRUs, Small packet size
· SBFD#1_DUMacro_FR1_Sub#17: less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size

Please provide comments on FL proposals 2.1-7, 2.1-8, 2.1-9. If you have any proposals to update sub-case categorization for FR1 Dense UMa, please provide comments. 
	Source
	Comments

	
	

	
	

	
	



2.1.4 FR1 Dense Urban with 2-layer of SBFD deployment case 1
Only one source ([ZTE]) have provided SLS evaluation results for FR1 Dense Urban with 2-layer in SBFD Deployment Case 1. 
Based on the submitted evaluation results, the following 2 sub-cases are identified in the latest draft TP. 
	
	SBFD#1_DU2Layer_FR1_Sub#1
	SBFD#1_DU2Layer_FR1_Sub#2
	
	

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=93dB
	　
	　
	　
	

	
	Opt 2: < 93dB
	　
	　
	　
	

	
	Opt 3: 93dB
	O
	O
	　
	

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	　
	　
	

	
	Alt-2: {DDDSU} vs. {XXXXU}
	O
	O
	　
	

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	

	SBFD antenna configuration
	Twice area&same TxRUs (Twice area&same TxRUs)
	O
	O
	　
	

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	　
	

	
	Twice area&same TxRUs: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	

	Sources
	1 source ([ZTE])
	1 source ([ZTE])
	　
	



Since all evaluation results assumed 93dB co-site inter-sector suppression capability, the additional categorization according to the co-site inter-sector suppression capability is not necessary. Note that the table in the latest draft TP is incorrect since the evaluation results from ZTE should be also included in Opt 1:>=93dB. For editorial purpose, FL proposes to remove Opt 1:>=93dB and Opt 2:<93dB and keep Opt 3:93dB in the table. 

(Closed) FL Proposal 2.1-10
For FR1 Dense Urban with 2-layer of SBFD deployment case 1, the following 2 sub-cases are captured in Annex B.2 of TR38.858.
· SBFD#1_DU2Layer_FR1_Sub#1: 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_DU2Layer_FR1_Sub#2: 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size

Please provide comments on FL proposal 2.1-10. If you have any proposals to update sub-case categorization for FR1 Dense Urban 2-layer, please provide comments. 
	Source
	Comments

	New H3C
	OK in general

	
	

	
	




2.1.5 FR2-1 InH of SBFD deployment case 1
6 sources ([Ericsson], [Nokia], [Intel], [Qualcomm], [Samsung], [ZTE]) have provided SLS evaluation results for FR2-1 Indoor Office for SBFD Deployment Case 1.
Based on the submitted evaluation results, the following 12 sub-cases are identified in the latest draft TP. 
	
	SBFD#1_InH_FR2_Sub#1
	SBFD#1_InH_FR2_Sub#2
	SBFD#1_InH_FR2_Sub#3
	SBFD#1_InH_FR2_Sub#4

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	4 sources ([Ericsson], [Nokia], [Qualcomm], [ZTE])
	5 sources ([Ericsson], [Intel], [Nokia], [Qualcomm], [Samsung])
	2 sources ([Ericsson], [ZTE])
	2 sources ([Ericsson], [Samsung])



	
	SBFD#1_InH_FR2_Sub#5
	SBFD#1_InH_FR2_Sub#6
	SBFD#1_InH_FR2_Sub#7
	SBFD#1_InH_FR2_Sub#8

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])



	
	SBFD#1_InH_FR2_Sub#9
	SBFD#1_InH_FR2_Sub#10
	SBFD#1_InH_FR2_Sub#11
	SBFD#1_InH_FR2_Sub#12

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	O
	O
	O
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])



(Closed) FL Proposal 2.1-11
For FR2-1 indoor office of SBFD deployment case 1, the following 12 sub-cases are captured in TR38.858. Among them, the first 2 sub-cases (#1, and #2) are captured in Section 7.3.1.2.1 and the other sub-cases are captured in Annex B.2.
· SBFD#1_InH_FR2_Sub#1: SBFD Alt 4, Twice area&same TxRU, Small packet size (DL: 4Kbytes, UL: 1Kbyte)
· SBFD#1_InH_FR2_Sub#2: SBFD Alt 4, Twice area&same TxRU, Large packet size (DL: 0.5Mbytes, UL: 0.125Mbyte)
· SBFD#1_InH_FR2_Sub#3: SBFD Alt 2, Twice area&same TxRU, Small packet size
· SBFD#1_InH_FR2_Sub#4: SBFD Alt 2, Twice area&same TxRU, Large packet size
· SBFD#1_InH_FR2_Sub#5: SBFD Alt 4, Same area&half TxRU, Small packet size
· SBFD#1_InH_FR2_Sub#6: SBFD Alt 4, Same area&half TxRU, Large packet size
· SBFD#1_InH_FR2_Sub#7: SBFD Alt 2, Same area&half TxRU, Small packet size
· SBFD#1_InH_FR2_Sub#8: SBFD Alt 2, Same area&half TxRU, Large packet size
· SBFD#1_InH_FR2_Sub#9: SBFD Alt 3, Twice area&same TxRU, Small packet size
· SBFD#1_InH_FR2_Sub#10: SBFD Alt 3, Twice area&same TxRU, Large packet size
· SBFD#1_InH_FR2_Sub#11: SBFD Alt 3, Same area&half TxRU, Small packet size
· SBFD#1_InH_FR2_Sub#12: SBFD Alt 3, Same area&half TxRU, Large packet size

Companies invited to comment on FL Proposal 2.1-11. Also, if you have any suggestions to update sub-case categorizations for FR2-1 Indoor office, please provide comments. 
	Source
	Comments

	New H3C
	OK in general

	Ericsson
	Same comment as 2.0-1

	QC
	Support. Similar views as FR1 where the 98dB isolation should not be captured separately.




2.1.6 FR2-1 Dense UMa of SBFD deployment case 1
6 sources ([DOCOMO], [Ericsson], [Intel], [Nokia], [Qualcomm], [Samsung]) have provided SLS evaluation results for FR2-1 Dense Urban Macro for SBFD Deployment Case 1. 
Based on the submitted evaluation results, the following 21 sub-cases are identified in the latest draft TP. 
	
	SBFD#1_DUMacro_FR2_Sub#1
	SBFD#1_DUMacro_FR2_Sub#2
	SBFD#1_DUMacro_FR2_Sub#3
	SBFD#1_DUMacro_FR2_Sub#4

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=98dB
	O
	O
	O
	O

	
	Opt 2: < 98dB
	　
	　
	　
	　

	
	Opt 3: 98dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	3 sources ([Nokia], [Qualcomm], [Samsung])
	4 sources ([Ericsson], [Nokia], [Qualcomm], [Samsung])
	1 source ([Samsung])
	2 sources ([Ericsson], [Samsung])



	
	SBFD#1_DUMacro_FR2_Sub#5
	SBFD#1_DUMacro_FR2_Sub#6
	SBFD#1_DUMacro_FR2_Sub#7
	SBFD#1_DUMacro_FR2_Sub#8

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=98dB
	　
	　
	　
	　

	
	Opt 2: < 98dB
	O
	O
	　
	　

	
	Opt 3: 98dB
	　
	　
	O
	O

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	O
	O

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	1 source ([Nokia])
	3 sources ([Ericsson], [Intel], [Nokia])
	2 sources ([Nokia], [Qualcomm])
	4 sources ([Ericsson], [Nokia], [Qualcomm], [Samsung])



	
	SBFD#1_DUMacro_FR2_Sub#9
	SBFD#1_DUMacro_FR2_Sub#10
	SBFD#1_DUMacro_FR2_Sub#11
	SBFD#1_DUMacro_FR2_Sub#12

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=98dB
	　
	　
	O
	O

	
	Opt 2: < 98dB
	　
	　
	　
	　

	
	Opt 3: 98dB
	O
	O
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	　
	O
	O

	
	Alt-2: {DDDSU} vs. {XXXXU}
	O
	O
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	O
	O

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	1 source ([Samsung])
	2 sources ([Ericsson], [Samsung])
	1 source ([Samsung])
	1 source ([Samsung])



	
	SBFD#1_DUMacro_FR2_Sub#13
	SBFD#1_DUMacro_FR2_Sub#14
	SBFD#1_DUMacro_FR2_Sub#15
	SBFD#1_DUMacro_FR2_Sub#16

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=98dB
	O
	O
	O
	O

	
	Opt 2: < 98dB
	　
	　
	　
	　

	
	Opt 3: 98dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	O
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	O
	O
	　

	
	Same area&half TxRUs (Option 3)
	O
	　
	　
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	　
	O
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	O
	　
	O
	O

	Sources
	1 source ([Ericsson])
	1 source ([Samsung])
	1 source ([Samsung])
	1 source ([Ericsson])



	
	SBFD#1_DUMacro_FR2_Sub#17
	SBFD#1_DUMacro_FR2_Sub#18
	SBFD#1_DUMacro_FR2_Sub#19
	SBFD#1_DUMacro_FR2_Sub#20

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=98dB
	O
	O
	　
	　

	
	Opt 2: < 98dB
	　
	　
	O
	O

	
	Opt 3: 98dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	　
	O
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	O
	O
	　
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	　
	　
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	O
	O
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	　
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	O
	O
	O
	O

	Sources
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])



	
	SBFD#1_DUMacro_FR2_Sub#21
	Other subcases
	
	

	Co-site: Spatial isolation + digital isolation
	Opt 1:>=98dB
	　
	　
	
	

	
	Opt 2: < 98dB
	O
	　
	
	

	
	Opt 3: 98dB
	　
	　
	
	

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	　
	
	

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	
	

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	
	

	
	Alt-3: {DDSUU} vs. {XXXXU}
	O
	　
	
	

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	
	

	
	Same area&same TxRUs (Option 1)
	　
	　
	
	

	
	Same area&half TxRUs (Option 3)
	O
	　
	
	

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	　
	　
	
	

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	O
	　
	
	

	Sources
	1 source ([Ericsson])
	[DOCOMO], [Ericsson]
	
	




The assumed co-site inter-sector suppression capabilities are shown the table below. 
	Co-site inter-sector suppression cap.
	88dB
4 sources
	98dB
3 sources
	105dB
1 sources
	105+10dB
1 sources
	Others
0 source

	DOCOMO
	
	
	O
	
	

	Ericsson
	O
	O
	
	
	

	Intel
	O
	
	
	
	

	Nokia
	O
	O
	
	
	

	Qualcomm
	O
+10dB digital isolation
	
	
	
	

	Samsung
	
	O
	
	O
	



The situation is similar as in FR1 Dense Urban. There may be three different categorizations. First, the submitted TP used no less than 98dB, less than 98dB. Second, Samsung proposed to use larger than 98dB, no larger than 98dB. And last, the latest draft TP used no less than 98dB, less than 98dB, and equal to 98dB.
The following three tables show the detail sub-cases. 

Table 2.1.6-1. Submitted TP’s categorization for FR2-1 Dense UMa
	FR2-1 Dense UMa
	Submitted TP’s categorization ()

	Sub-case#1(, Alt-4, Option 2, Small)
	3 sources ([Nokia], [Qualcomm], [Samsung])

	Sub-case#2(, Alt-4, Option 2, Large)
	4 sources ([Ericsson], [Nokia], [Qualcomm], [Samsung])

	Sub-case#3(, Alt-4, Option 2, Large)
	3 sources ([Ericsson], [Intel], [Nokia])

	Sub-case#4(, Alt-4, Option 1, Small)
	1 sources ([Samsung])

	Sub-case#5(, Alt-4, Option 1, Large)
	1 sources ([Samsung]) 

	Sub-case#6(, Alt-4, Option 3, Large)
	1 sources ([Ericsson])

	Sub-case#7(, Alt-2, Option 2, Small)
	1 sources ([Samsung])

	Sub-case#8(, Alt-2, Option 2, Large)
	2 sources ([Ericsson], [Samsung])

	Sub-case#9(, Alt-2, Option 1, Small)
	1 sources ([Samsung])

	Sub-case#10(, Alt-2, Option 1, Large)
	1 sources ([Samsung]) 

	Sub-case#11(, Alt-2, Option 3, Large)
	1 sources ([Ericsson])

	Sub-case#12(, Alt-3, Option 2, Small)
	1 sources ([Ericsson])

	Sub-case#13(, Alt-3, Option 3, Large)
	1 sources ([Ericsson]) 

	Sub-case#14(, Alt-4, Option 2, Small)
	1 sources ([Nokia])

	Sub-case#15(, Alt-4, Option 3, Large)
	1 sources ([Ericsson])

	Sub-case#16(, Alt-3, Option 2, Large)
	1 sources ([Ericsson])

	Sub-case#17(, Alt-3, Option 3, Large)
	1 sources ([Ericsson])



Table 2.1.6-2. Samsung’s categorization for FR2-1 Dense UMa
	FR2-1 Dense UMa
	Samsung’s categorization ()

	Sub-case#1(, Alt-4, Option 2, Small)
	(1) Samsung

	Sub-case#2(, Alt-4, Option 2, Large)
	(1) Samsung

	Sub-case#3(, Alt-4, Option 1, Small)
	(1) Samsung

	Sub-case#4(, Alt-4, Option 1, Large)
	(1) Samsung

	Sub-case#5(, Alt-2, Option 2, Large)
	(2) DOCOMO, Samsung

	Sub-case#6(, Alt-2, Option 1, Large)
	(1) Samsung

	Sub-case#7(, Alt-4, Option 2, Small)
	(2) Qualcomm, Nokia

	Sub-case#8(, Alt-4, Option 2, Large)
	(5) QC, Ericsson, Nokia, Samsung, Intel

	Sub-case#9(, Alt-4, Option 1, Large)
	(1) Samsung

	Sub-case#10(, Alt-4, Option 3, Large)
	(1) Ericsson

	Sub-case#11(, Alt-2, Option 2, Small)
	(1) Samsung

	Sub-case#12(, Alt-2, Option 2, Large)
	(2) Ericsson, Samsung

	Sub-case#13(, Alt-2, Option 1, Small)
	(1) Samsung

	Sub-case#14(, Alt-2, Option 1, Large)
	(1) Samsung

	Sub-case#15(, Alt-2, Option 3, Large)
	(1) Ericsson

	Sub-case#16(, Alt-2, Option 2, Large)
	(1) Ericsson

	Sub-case#17(, Alt-2, Option 3, Large)
	(1) Ericsson



Table 2.1.6-3. Latest draft TP’s categorization for FR2-1 Dense UMa
	FR2-1 Dense UMa
	Latest draft TP’s categorization ()

	Sub-case#1(, Alt-4, Option 2, Small)
	3 sources ([Nokia], [Qualcomm], [Samsung])

	Sub-case#2(, Alt-4, Option 2, Large)
	4 sources ([Ericsson], [Nokia], [Qualcomm], [Samsung])

	Sub-case#3(, Alt-2, Option 2, Small)
	1 source ([Samsung])

	Sub-case#4(, Alt-2, Option 2, Large)
	2 sources ([Ericsson], [Samsung])

	Sub-case#5(, Alt-4, Option 2, Small)
	1 source ([Nokia])	

	Sub-case#6(, Alt-4, Option 2, Large)
	3 sources ([Ericsson], [Intel], [Nokia])	

	Sub-case#7(, Alt-4, Option 2, Small)
	2 sources ([Nokia], [Qualcomm])	

	Sub-case#8(, Alt-4, Option 2, Large)
	4 sources ([Ericsson], [Nokia], [Qualcomm], [Samsung])

	Sub-case#9(, Alt-2, Option 2, Small)
	1 source ([Samsung])	

	Sub-case#10(, Alt-2, Option 2, Large)
	2 sources ([Ericsson], [Samsung])	

	Sub-case#11(, Alt-4, Option 1, Small)
	1 source ([Samsung])	

	Sub-case#12(, Alt-4, Option 1, Large)
	1 source ([Samsung])

	Sub-case#13(, Alt-4, Option 3, Large)
	1 source ([Ericsson])	

	Sub-case#14(, Alt-2, Option 1, Small)
	1 source ([Samsung])	

	Sub-case#15(, Alt-2, Option 1, Large)
	1 source ([Samsung])	

	Sub-case#16(, Alt-2, Option 3, Large)
	1 source ([Ericsson])

	Sub-case#17(, Alt-3, Option 2, Large)
	1 source ([Ericsson])	

	Sub-case#18(, Alt-3, Option 3, Large)
	1 source ([Ericsson])	

	Sub-case#19(, Alt-4, Option 3, Large)
	1 source ([Ericsson])	

	Sub-case#20(, Alt-3, Option 2, Large)
	1 source ([Ericsson])

	Sub-case#21(, Alt-3, Option 3, Large)
	1 source ([Ericsson])



(Closed) FL Proposal 2.1-12
For SBFD deployment case 1, for FR2-1 Dense Urban Macro layer, the sub-cases are categorized by the following co-site inter-sector suppression capabilities (antenna isolation + digital isolation). 
· Option 1. No less than 98dB, less than 98dB (as in submitted TP(R1-2307190, R1-2307191))
· Option 2. No larger than 98dB, larger than 98dB (from R1-2307674)
· Option 3. No less than 98dB, less than 98dB, equal to 98dB (as in the latest draft TP)

Companies are invited to comments on FL Proposal 2.1-12.
	Source
	Comments

	New H3C
	OK for option 1 and option 2

	Ericsson
	Same comment as 2.1-2

	Xiaomi
	We are fine with either option. 

	QC
	Based on our evaluation results in R1-2307922, we didn’t observe difference in performance between 98dB (+10 dB of DIC) and 88 dB (+10 dB of DIC). 

	FL
	Use Option 3 



If option 1 is adopted, the corresponding FL proposal is:
(Closed) FL Proposal 2.1-13 (Option 1)
For FR2-1 Dense Urban Macro of SBFD deployment case 1, the following 17 sub-cases are captured in TR38.858. Among them, the 3 sub-cases (#1, #2, and #3) are captured in Section 7.3.1.2.2 and the other sub-cases are captured in Annex B.2.
· SBFD#1_DUMacro_FR2_Sub#1: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#2: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#3: less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#4: no less than 93dB, SBFD Alt-4, Same area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#5: no less than 93dB, SBFD Alt-4, Same area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#6: no less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#7: no less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#8: no less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#9: no less than 93dB, SBFD Alt-2, Same area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#10: no less than 93dB, SBFD Alt-2, Same area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#11: no less than 93dB, SBFD Alt-2, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#12: no less than 93dB, SBFD Alt-3, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#13: no less than 93dB, SBFD Alt-3, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#14: less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#15: less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#16: less than 93dB, SBFD Alt-3, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#17: less than 93dB, SBFD Alt-3, Same area&half TxRUs, Large packet size

If option 2 is adopted, the corresponding FL proposal is:
(Closed) FL Proposal 2.1-14 (Option 2)
For FR2-1 Dense Urban Macro of SBFD deployment case 1, the following 17 sub-cases are captured in TR38.858. Among them, one sub-case (#8) is captured in Section 7.3.1.2.2 and the other sub-cases are captured in Annex B.2.
· SBFD#1_DUMacro_FR2_Sub#1: larger than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#2: larger than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#3: larger than 93dB, SBFD Alt-4, Same area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#4: larger than 93dB, SBFD Alt-4, Same area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#5: larger than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#6: larger than 93dB, SBFD Alt-2, Same area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#7: no larger than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#8: no larger than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#9: no larger than 93dB, SBFD Alt-4, Same area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#10: no larger than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#11: no larger than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#12: no larger than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#13: no larger than 93dB, SBFD Alt-2, Same area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#14: no larger than 93dB, SBFD Alt-2, Same area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#15: no larger than 93dB, SBFD Alt-2, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#16: no larger than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#17: no larger than 93dB, SBFD Alt-2, Same area&half TxRUs, Large packet size

If option 3 is adopted, the corresponding FL proposal is:
(Closed) FL Proposal 2.1-15 (Option 3)
For FR2-1 Dense Urban Macro of SBFD deployment case 1, the following 21 sub-cases are captured in TR38.858. Among them, the 4 sub-cases (#1, #2, #6, and #8) are captured in Section 7.3.1.2.2 and the other sub-cases are captured in Annex B.2.
· SBFD#1_DUMacro_FR2_Sub#1: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#2: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#3: no less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#4: no less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#5: less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#6: less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#7: equal to 98, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#8: equal to 98, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#9: equal to 98, SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#10: equal to 98, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#11: no less than 93dB, SBFD Alt-4, Same area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#12: no less than 93dB, SBFD Alt-4, Same area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#13: no less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#14: no less than 93dB, SBFD Alt-2, Same area&same TxRUs, Small packet size
· SBFD#1_DUMacro_FR2_Sub#15: no less than 93dB, SBFD Alt-2, Same area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#16: no less than 93dB, SBFD Alt-2, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#17: no less than 93dB, SBFD Alt-3, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#18: no less than 93dB, SBFD Alt-3, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#19: less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#20: less than 93dB, SBFD Alt-3, Twice area&same TxRUs, Large packet size
· SBFD#1_DUMacro_FR2_Sub#21: less than 93dB, SBFD Alt-3, Same area&half TxRUs, Large packet size

Please provide comments on FL proposals 2.1-13, 2.1-14, 2.1-15. If you have any proposals to update sub-case categorization for FR2-1 Dense Urban Macro layer, please provide comments.
	Source
	Comments

	
	

	
	

	
	




2.1.7 FR1 2-layer Scenario B of SBFD deployment case 3-2
3 sources ([Ericsson], [Samsung], [ZTE]) have provided SLS evaluation results for FR1 2-layer Scenario B for SBFD Deployment Case 3-2. 
Based on the submitted evaluation results, the following 21 sub-cases are identified in the latest draft TP. 
	
	SBFD#3-2_ScenarioB_FR1_Sub#1
	SBFD#3-2_ScenarioB_FR1_Sub#2
	SBFD#3-2_ScenarioB_FR1_Sub#3
	SBFD#3-2_ScenarioB_FR1_Sub#4

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	2 sources ([Ericsson], [ZTE])
	3 sources ([Ericsson], [Samsung], [ZTE])
	2 sources ([Ericsson], [ZTE])
	3 sources ([Ericsson], [Samsung], [ZTE])



	
	SBFD#3-2_ScenarioB_FR1_Sub#5
	SBFD#3-2_ScenarioB_FR1_Sub#6
	SBFD#3-2_ScenarioB_FR1_Sub#7
	SBFD#3-2_ScenarioB_FR1_Sub#8

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	O

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])



	
	SBFD#3-2_ScenarioB_FR1_Sub#9
	SBFD#3-2_ScenarioB_FR1_Sub#10
	SBFD#3-2_ScenarioB_FR1_Sub#11
	SBFD#3-2_ScenarioB_FR1_Sub#12

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	　
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	　
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	O
	O
	O
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	　
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	O
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	O
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	　
	O

	Sources
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])



(Closed) FL Proposal 2.1-16
For FR1 2-layer Scenario B of SBFD deployment case 3-2, the following 12 sub-cases are captured in TR38.858. Among them, the 4 sub-cases (#1, #2, #3, and #4) are captured in Section 7.3.1.3.1 and the other sub-cases are captured in Annex B.2.
· SBFD#3-2_ScenarioB_FR1_Sub #1: SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#3-2_ScenarioB_FR1_Sub #2: SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#3-2_ScenarioB_FR1_Sub #3: SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#3-2_ScenarioB_FR1_Sub #4: SBFD Alt-2, Twice area&same TxRUs, Small packet size
· SBFD#3-2_ScenarioB_FR1_Sub #5: SBFD Alt-4, Same area&half TxRUs, Small packet size
· SBFD#3-2_ScenarioB_FR1_Sub #6: SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#3-2_ScenarioB_FR1_Sub #7: SBFD Alt-2, Same area&half TxRUs, Small packet size
· SBFD#3-2_ScenarioB_FR1_Sub #8: SBFD Alt-2, Same area&half TxRUs, Large packet size
· SBFD#3-2_ScenarioB_FR1_Sub #9: SBFD Alt-3, Twice area&same TxRUs, Small packet size
· SBFD#3-2_ScenarioB_FR1_Sub #10: SBFD Alt-3, Twice area&same TxRUs, Large packet size
· SBFD#3-2_ScenarioB_FR1_Sub #11: SBFD Alt-3, Same area&half TxRUs, Small packet size
· SBFD#3-2_ScenarioB_FR1_Sub #12: SBFD Alt-3, Same area&half TxRUs, Large packet size

Please provide comments on FL proposals 2.1-16. If you have any proposals to update sub-case categorization for FR1 2-layer Scenario B of SBFD deployment case 3-2, please provide comments.
	Source
	Comments

	New H3C
	OK in general

	Sony
	Support the proposl

	Ericsson
	Same comment as 2.0-1




2.1.8 FR1 UMa of SBFD deployment case 4
5 sources ([Ericsson], [Mediatek], [Samsung], [Qualcomm],[ZTE]) have provided evaluation results for FR1 Urban Macro of SBFD deployment case 4. Among 5 sources, 4 sources ([Ericsson], [Mediatek], [Samsung], [Qualcomm]) have provide evaluation results with 0% grid shift and all 5 sources have provided evaluation results with 100% grid shift. 
The following table shows co-site inter-sector co-channel suppression capability and co-site adjacent-channel suppression capability the sources assumed. Note that co-site adjacent-channel suppression capability is only applicable to 0% grid shift case.
	
	Co-site inter-sector co-channel suppression capability
	Co-site adjacent-channel suppression capability
(only for 0% grid shift)

	
	75
1 source
	93
3 sources
	100
1 source
	100+10
0 source
	75+0
1 source 

	93+0
2 source
	75+25
1 source
	93+25
2 source
	Others
0 source

	Ericsson
	O
	O
	
	
	O
	O
	
	
	

	Mediatek
	
	
	O
	
	
	
	
	O
	

	Qualcomm
	
	O
+10dB digital isolation
	
	
	
	
	O

	O

	

	Samsung
	
	O
	
	
	
	O
	
	
	

	ZTE
	
	O
148 dB (including ACLR), which is close to Option3
	
	
	
	
	
	
	0% grid shift did not evaluated



0% grid shift
Based on the submitted evaluation results with 0% grid shift, the following 13 sub-cases are identified in the latest draft TP. 
	
	SBFD#4_UMA_FR1_0%_Sub#1
	SBFD#4_UMA_FR1_0%_Sub#2
	SBFD#4_UMA_FR1_0%_Sub#3
	SBFD#4_UMA_FR1_0%_Sub#4

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	O
	O
	O
	　

	
	Opt 2: < 93dB
	　
	　
	　
	O

	
	Opt 3: 93dB
	　
	　
	　
	　

	Co-site adjacent-channel: Spatial isolation
	Opt 1:>= 93dB
	O
	O
	O
	　

	
	Opt 2: < 93dB
	　
	　
	　
	O

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	O

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	O
	O

	Sources
	1 source ([Qualcomm])
	3 sources ([Ericsson], [Qualcomm], [Samsung])
	3 sources ([Ericsson], [Mediatek], [Samsung])
	1 source ([Ericsson])



	
	SBFD#4_UMA_FR1_0%_Sub#5
	SBFD#4_UMA_FR1_0%_Sub#6
	SBFD#4_UMA_FR1_0%_Sub#7
	SBFD#4_UMA_FR1_0%_Sub#8

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	　
	　
	　
	O

	
	Opt 2: < 93dB
	O
	　
	　
	　

	
	Opt 3: 93dB
	　
	O
	O
	　

	Co-site adjacent-channel: Spatial isolation
	Opt 1:>= 93dB
	　
	　
	　
	O

	
	Opt 2: < 93dB
	O
	　
	　
	　

	
	Opt 3: 93dB
	　
	O
	O
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	O
	　
	O

	
	Alt-2: {DDDSU} vs. {XXXXU}
	O
	　
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	　
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	O
	O
	O
	O

	Sources
	1 source ([Ericsson])
	2 sources ([Ericsson], [Samsung])
	2 sources ([Ericsson], [Samsung])
	1 source ([Ericsson])



	
	SBFD#4_UMA_FR1_0%_Sub#9
	SBFD#4_UMA_FR1_0%_Sub#10
	SBFD#4_UMA_FR1_0%_Sub#11
	SBFD#4_UMA_FR1_0%_Sub#12

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	O
	　
	　
	　

	
	Opt 2: < 93dB
	　
	O
	O
	O

	
	Opt 3: 93dB
	　
	　
	　
	　

	Co-site adjacent-channel: Spatial isolation
	Opt 1:>= 93dB
	O
	　
	　
	　

	
	Opt 2: < 93dB
	　
	O
	O
	O

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	O
	　
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O
	O
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	　
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	O
	O
	O
	O

	Sources
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])



	
	SBFD#4_UMA_FR1_0%_Sub#13
	
	
	

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	　
	　
	
	

	
	Opt 2: < 93dB
	O
	　
	
	

	
	Opt 3: 93dB
	　
	　
	
	

	Co-site adjacent-channel: Spatial isolation
	Opt 1:>= 93dB
	　
	　
	
	

	
	Opt 2: < 93dB
	O
	　
	
	

	
	Opt 3: 93dB
	　
	　
	
	

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	　
	
	

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	
	

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	
	

	
	Alt-3: {DDSUU} vs. {XXXXU}
	O
	　
	
	

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	
	

	
	Same area&same TxRUs (Option 1)
	　
	　
	
	

	
	Same area&half TxRUs (Option 3)
	O
	　
	
	

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	　
	　
	
	

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	O
	　
	
	

	Sources
	1 source ([Ericsson])
	
	
	





(Closed) FL Proposal 2.1-17
For FR1 Dense Urban Macro with 0% grid shift of SBFD deployment case 4, the following 13 sub-cases are captured in TR38.858. Among them, the 4 sub-cases (#2, #3, #6, and #7) are captured in Section 7.3.1.4.1 and the other sub-cases are captured in Annex B.2.
· SBFD#4_UMA_FR1_0%_Sub#1: no less than 93dB(co-channel), no less than 93dB(adjacent channel) , SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#4_UMA_FR1_0%_Sub#2: no less than 93dB(co-channel), no less than 93dB(adjacent channel) , SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#4_UMA_FR1_0%_Sub#3: no less than 93dB(co-channel), no less than 93dB(adjacent channel) , SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#4_UMA_FR1_0%_Sub#4: no less than 93dB(co-channel), no less than 93dB(adjacent channel) , SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#4_UMA_FR1_0%_Sub#5: less than 93dB(co-channel), less than 93dB(adjacent channel) , SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#4_UMA_FR1_0%_Sub#6: equal to 93dB(co-channel), equal to 93dB(adjacent channel) , SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#4_UMA_FR1_0%_Sub#7: equal to 93dB(co-channel), equal to 93dB(adjacent channel) , SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#4_UMA_FR1_0%_Sub#8: no less than 93dB(co-channel), no less than 93dB(adjacent channel) , SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#4_UMA_FR1_0%_Sub#8: no less than 93dB(co-channel), no less than 93dB(adjacent channel) , SBFD Alt-2, Same area&half TxRUs, Large packet size
· SBFD#4_UMA_FR1_0%_Sub#10: less than 93dB(co-channel), less than 93dB(adjacent channel) , SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#4_UMA_FR1_0%_Sub#11: less than 93dB(co-channel), less than 93dB(adjacent channel) , SBFD Alt-2, Same area&half TxRUs, Large packet size
· SBFD#4_UMA_FR1_0%_Sub#12: less than 93dB(co-channel), less than 93dB(adjacent channel) , SBFD Alt-3, Twice area&same TxRUs, Large packet size
· SBFD#4_UMA_FR1_0%_Sub#13: less than 93dB(co-channel), less than 93dB(adjacent channel) , SBFD Alt-3, Same area&half TxRUs, Large packet size

Please provide comments on FL proposals 2.1-17. If you have any proposals to update sub-case categorization for FR1 Urban Macro with 0% grid shift of SBFD deployment case 4, please provide comments.
	Source
	Comments

	New H3C
	OK in general

	Sony
	Support the proposal.

	Ericsson
	Same comment as above. All sub-cases need to be summarized. 

	Xiaomi
	We are generally fine with the proposal. Besides, sub-cases categorized by the co-site inter-sector suppression capabilities (antenna isolation + digital isolation) should align with that in FR1 Urban Macro.

	QC
	For categorization of co-siter inter-sector, similar approach as case 1 should be followed and no need to have separate option for 93 dB. For categorization of 0% grid shift, the threshold of adjacenet channel co-site inter-sector isolation should be 93 dB.



100% grid shift
Based on the submitted evaluation results with 100% grid shift, the following 13 sub-cases are identified in the latest draft TP. 	
	
	SBFD#4_UMA_FR1_100%_Sub#1
	SBFD#4_UMA_FR1_100%_Sub#2
	SBFD#4_UMA_FR1_100%_Sub#3
	SBFD#4_UMA_FR1_100%_Sub#4

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	O
	O
	O
	　

	
	Opt 2: < 93dB
	　
	　
	　
	O

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	O
	O
	　
	O

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	O
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	　
	O
	O
	O

	Sources
	1 source ([Qualcomm])
	4 sources ([Ericsson], [Qualcomm], [Samsung], [ZTE])
	4 sources ([Ericsson], [Mediatek], [Samsung], [ZTE])
	1 source ([Ericsson])



	
	SBFD#4_UMA_FR1_100%_Sub#5
	SBFD#4_UMA_FR1_100%_Sub#6
	SBFD#4_UMA_FR1_100%_Sub#7
	SBFD#4_UMA_FR1_100%_Sub#8

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	　
	　
	　
	O

	
	Opt 2: < 93dB
	O
	　
	　
	　

	
	Opt 3: 93dB
	　
	O
	O
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	O
	　
	O

	
	Alt-2: {DDDSU} vs. {XXXXU}
	O
	　
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	　

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	O
	O
	O
	　

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	　
	　
	　
	O

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	　
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	O
	O
	O
	O

	Sources
	1 source ([Ericsson])
	2 sources ([Ericsson], [Samsung])
	2 sources ([Ericsson], [Samsung])
	1 source ([Ericsson])



	
	SBFD#4_UMA_FR1_100%_Sub#9
	SBFD#4_UMA_FR1_100%_Sub#10
	SBFD#4_UMA_FR1_100%_Sub#11
	SBFD#4_UMA_FR1_100%_Sub#12

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	O
	　
	　
	　

	
	Opt 2: < 93dB
	　
	O
	O
	O

	
	Opt 3: 93dB
	　
	　
	　
	　

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	O
	　
	　

	
	Alt-2: {DDDSU} vs. {XXXXU}
	O
	　
	O
	　

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	　
	　

	
	Alt-3: {DDSUU} vs. {XXXXU}
	　
	　
	　
	O

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	　
	O

	
	Same area&same TxRUs (Option 1)
	　
	　
	　
	　

	
	Same area&half TxRUs (Option 3)
	O
	O
	O
	　

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	　
	　
	　
	　

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	O
	O
	O
	O

	Sources
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])
	1 source ([Ericsson])



	
	SBFD#4_UMA_FR1_100%_Sub#13
	
	
	

	Co-site co-channel: Spatial isolation + digital isolation
	Opt 1:>= 93dB
	　
	　
	
	

	
	Opt 2: < 93dB
	O
	　
	
	

	
	Opt 3: 93dB
	　
	　
	
	

	SBFD slot configuration
	Alt-4: {DDDSU} vs. {XXXXX}
	　
	　
	
	

	
	Alt-2: {DDDSU} vs. {XXXXU}
	　
	　
	
	

	
	Alt-1: {DDDSU} vs. {DXXXX}
	　
	　
	
	

	
	Alt-3: {DDSUU} vs. {XXXXU}
	O
	　
	
	

	SBFD antenna configuration
	Twice area&same TxRUs (Option 2)
	　
	　
	
	

	
	Same area&same TxRUs (Option 1)
	　
	　
	
	

	
	Same area&half TxRUs (Option 3)
	O
	　
	
	

	Packet Size
	Option 1: DL: 4Kbytes, UL: 1Kbyte
	　
	　
	
	

	
	Option 2: DL: 0.5Mbytes, UL: 0.125Mbyte
	O
	　
	
	

	Sources
	1 source ([Ericsson])
	
	
	




(Closed) FL Proposal 2.1-18
For FR1 Dense Urban Macro with 0% grid shift of SBFD deployment case 4, the following 13 sub-cases are captured in TR38.858. Among them, the 4 sub-cases (#2, #3, #6, and #7) are captured in Section 7.3.1.4.1 and the other sub-cases are captured in Annex B.2.
· SBFD#4_UMA_FR1_100%_Sub#1: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Small packet size
· SBFD#4_UMA_FR1_100%_Sub#2: no less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#4_UMA_FR1_100%_Sub#3: no less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#4_UMA_FR1_100%_Sub#4: less than 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#4_UMA_FR1_100%_Sub#5: less than 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#4_UMA_FR1_100%_Sub#6: equal to 93dB, SBFD Alt-4, Twice area&same TxRUs, Large packet size
· SBFD#4_UMA_FR1_100%_Sub#7: equal to 93dB, SBFD Alt-2, Twice area&same TxRUs, Large packet size
· SBFD#4_UMA_FR1_100%_Sub#8: no less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#4_UMA_FR1_100%_Sub#9: no less than 93dB, SBFD Alt-2, Same area&half TxRUs, Large packet size
· SBFD#4_UMA_FR1_100%_Sub#10: less than 93dB, SBFD Alt-4, Same area&half TxRUs, Large packet size
· SBFD#4_UMA_FR1_100%_Sub#11: less than 93dB, SBFD Alt-2, Same area&half TxRUs, Large packet size
· SBFD#4_UMA_FR1_100%_Sub#12: less than 93dB, SBFD Alt-3, Twice area&same TxRUs, Large packet size
· SBFD#4_UMA_FR1_100%_Sub#13: less than 93dB, SBFD Alt-3, Same area&half TxRUs, Large packet size

Please provide comments on FL proposals 2.1-17. If you have any proposals to update sub-case categorization for FR1 Urban Macro with 0% grid shift of SBFD deployment case 4, please provide comments.
	Source
	Comments

	New H3C
	OK in general

	Sony
	Support the proposal.

	Ericsson
	Same comment as above. All sub-cases need to be summarized. 

	Xiaomi
	Same comment as Proposal 2.1-17.






(Open) 2.2 Graphs and Figures
In the submitted TPs and the latest draft TPs, the following graphs were inserted. 
· For each sub-case, the box-and-whisker graphs and corresponding histograms for mean/5%-tile DL/UL UPT gain for low/medium/high load levels were inserted in both the submitted TPs and the latest draft TPs. For example, the following two figures were attached in section 7.3.1.1.2.1 SBFD#1_InH_FR1_Sub#1 sub case in the latest draft TP. 
[image: ]
[image: ]
· For each sub-case, the box-and-whisker graphs for sum of DL UPT gain and UL UPT gain for low/medium/high load levels were attached. Here, histogram graphs were not included. For example, the following figure was attached in section 7.3.1.1.1.1 SBFD#1_InH_FR1_Sub#1 sub case in the latest draft TP.
[image: ]
· From [21], Samsung suggested 1) to attach the box-and-whisker graphs in the summary of the observations, instead of attaching these for each sub-case, 2) to attach bar-type graphs in each sub-case and remove histogram. Samsung also provided the bar-type graphs in all cases of SBFD deployment case 1. For example, the following figure was included in their contribution for SBFD#1_InH_FR1_Sub#1 sub case. 
[image: ]

(Open) Discussion point 2.2-1
Companies are invited to provide comments on the box-and-whisker graphs and the corresponding histograms and the bar-type graphs. Also, if you have any suggestions for the graphs (including necessity of graphs), please provide comments.
	Source
	Comments

	New H3C
	OK in general

	Sony
	Historgrams like the one for SBFD#1_InH_FR1_Sub#1 above, to see the spread of the results from companies are useful.  The box & whisker graphs give a quick glance at the result range.  Hence we are fine with the way the results are presented by the FL, i.e. as for the example results SBFD#1_InH_FR1_Sub#1 above.

	Ericsson 
	In the current TP v004, the box-and-whisker plots are used to filter the number of sources that are summarized under the “Summary of Observations” section. We do not agree with this approach. 
In RAN1 #113, we made qualitative statements about InH scenario for FR1, which summarized the results from all the companies for a set of sub-cases under the “summary of observations” section. The intention was to draw key takeaways from the simulation exercise without using exact “numbers” or “data” so that conclusions can be drawn. 
 
a. However, In the TP for section 7.3, 'box and whisker' plots are used for each sub-case. This method filters out the top and bottom 25% of results, only focusing on the middle 50% and making “summary of observations” on those results. This approach risks sidelining a substantial portion of simulation results, particularly considering the months of simulation work executed by numerous companies.
b. Sub-case definition uses only few “key” parameters. Other parameters differ between companies. For example, in the SBFD FR1 UMa case, simulations varied in power settings (few used 49 dBm, few 53 dBm) and techniques (power boosting on or off, large-scale fading or large and small-scale fading for gNB-gNB CLI),which all can affect performance, but all are grouped under one sub-case. This means there's a natural variation in the results or outcomes. The variances in the results shouldn’t be dismissed merely as "outliers" given the divergent assumptions within a sub-case. Consequently, we think that in the “Summary of Observations” section, the qualitative summary statements should be made on the full range of results from companies.

Therefore, box and whisker plots although can be used for visualization purpose, it should not be used to draw conclusions only on 50%ile of the results in a sub-case. 


	Spreadtrum
	A clarification about how to get the result in last figure on UL+DL UPT of each subcase is needed which is not directly gotten by the results givin by companies.

	Huawei, HiSilicon
	We think the proposed box-and-whisker graphs can be useful for simulation results with well-aligned assumptions. However, for each sub-case, there are still quite different simulation assumptions t aomong companies. Therefore, we don’t think this Figure is necessary but rather we should spend time on discussing the reasons for the disparity. 

	Xiaomi
	 At least histogram and box-and-wisker graphs should be included in the TP for each subcases as they can provide direct information for recommendation. Bar-type graphs can act as a supplementary.

	QC
	The graphs/figures give a different agnle to eaily visualize the results and it is important to capture them into the TR. The suggestion by Samsung seems reasonable to us. 

	LG
	We agree with the usefulness of box-and-whisker graphs. It makes visual intuision.





2.3 (Closed)TP on Observation for each sub-cases 
Regarding the observation for sub-cases, the following structure was used to capture FR1 indoor office evaluation results in the last RAN1 meeting. And, the submitted TPs and the latest draft TPs follow the same structure for all sub-cases in SBFD deployment case 1 and 3-2. 
	-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, X sources ([Source#1],… ) reported an improvement in the range of {min_gain%~max_gain%} for SBFD, and Y sources ([Source#1],… ) reported a degradation in the range of {min_loss%~max_loss%} for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, …
-	Regarding 50%-tile of DL average-UPT CDF, …
-	Regarding mean value of DL packet-latency CDF, X sources ([Source#1],… ) reported an increase in the range of {min_increase%~max_increase%} for SBFD, and Y sources ([Source#1]) reported a decrease in the range of {min_decrease%~max_decrease%} for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, ….
-	Regarding 50%-tile of DL packet-latency CDF, …
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, X sources ([Source#1],… ) reported an improvement in the range of {min_gain%~max_gain%} for SBFD, and Y sources ([Source#1],… ) reported a degradation in the range of {min_loss%~max_loss%} for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, …
-	Regarding 50%-tile of UL average-UPT CDF, …
-	Regarding mean value of UL packet-latency CDF, X sources ([Source#1],… ) reported an increase in the range of {min_increase%~max_increase%} for SBFD, and Y sources ([Source#1]) reported a decrease in the range of {min_decrease%~max_decrease%} for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, ….
-	Regarding 50%-tile of DL packet-latency CDF, …
-	Traffic load with {DL,UL} = {Medium, Medium}:
…
-	Traffic load with {DL,UL} = {High, High}:
…



 For Urban Macro or Dense Urban Macro case, it is not clear if the same structure is enough or not. Contrary to Indoor office case, Urban Macro or Dense Urban Macro case include various evaluation parameters, for example, different BS transmission power, different UE distribution model, or different co-site inter-sector suppression capability across different sources. However, the observation does not show impacts by the different assumptions. 
 One viable way is to divide the observation of each sub case according to different assumptions. For example, according to different BS transmission powers, the observation of each sub case can be modified:
-	Regarding mean value of DL average-UPT CDF, X sources ([Source#1],… ) reported an improvement in the range of {min_gain%~max_gain%} for SBFD with BS transmission power of 49dBm, X sources ([Source#1],… ) reported an improvement in the range of {min_gain%~max_gain%} for SBFD with BS transmission power of 53dBm, and Y sources ([Source#1],… ) reported a degradation in the range of {min_loss%~max_loss%} for SBFD with BS transmission power of 49dBm, Y sources ([Source#1],… ) reported a degradation in the range of {min_loss%~max_loss%} for SBFD with BS transmission power of 53dBm. 

 This may provide more accurate information while the volume of observations of each sub case becomes large. This is one of example and the actual structure of the observation will be decided after hearing companies’ views.

(Closed) Discussion point 2.3-1
Companies are invited to provide comments on any suggestions to improve observations for each sub-cases. E.g., adding more accurate observations or removing some observations.
	Source
	Comments

	New H3C
	OK in general

	Sony
	Perhaps for Macro case, we can have a general observation like the one for indoor and then with a sub-bullet further breaking it down according to BS transmission power.

	Ericsson
	We need to summarize the results for all sub-cases. We are open to discussing breaking down of the summary based on BS transmit power, or other simulation parameters. 

	Huawei, HiSilicon 
	In addition to BS transmission power, we think there are some other key simulation parameters such as BS noise figure and whether CLI handling is applied which will have a big impact on the simulation results. If we can make observations based on these parameters, it may be easier to make general summary and observations for each sub-case.

	Xiaomi
	We can have a general observation and then with a sub-bullet further breaking it down according to the parameters significantly affects the results, as suggested by Sony and Huawei.

	QC
	Acknowledge the BS transmit power will have an impact on the evaluation resulst as for the same isolation value, the value of co-site inter-sector interference will be higher by 4dB comparing 53 vs 49 dBm. 
There are two approaches:
Approach #1: summary of observations for each group of results with BS Tx Power = 49 and 53 dBm as suggested above.
Approach #2: Summary of observations based on all sources regardless Tx Power and then adding a conclusion on the difference of the amount gain/loss between 49 and 53 dBm. 
We think approach #2 is more reasonable.  



(Closed) FL Proposal 2.3-2
For detail evaluation results of each sub-case, the observation further breaks down based on the following parameters. (possible down-selection)
· BS transmission power (49dBm vs 53dBm)
· 49dBm: CATT, Samsung, LG
· 53dBm: CMCC, DOCOMO, Ericsson, Fujitsu, Huawei, IDCC, Intel, Mediatek, Nokia, Panasonic, Qualcomm, Sharp, Sony, SPRD, vivo, Xiaomi, ZTE
· BS noise figure model (piecewise linear with <A, B, C, D> = <-43, -25, 5, 14> vs 5dB)
· piecewise linear: Ericsson, Huawei, Intel, LG, Nokia, Samsung, Xiaomi, ZTE
· 5dB: CATT, CMCC, DOCOMO, Fujitsu, IDCC, Mediatek, Panasonic, Qualcomm, Sharp, Sony, SPRD, vivo
· BS ICS
· 62dB: CMCC, Huawei, Intel, LG, Mediatek, Nokia, Panasonic, Samsung, SPRD, Xiaomi
· 46dB: CATT, Ericsson, Fujitsu, IDCC, Nokia, Qualcomm, Sharp, Sony, vivo, ZTE
· BS antenna configuration
· Option 1(M,N,P,Mg,Ng;Mp,Np) = (8,8,2,1,1;2,8) : CATT, CMCC, ZTE, DOCOMO, Ericsson, IDC, Intel, LG, Mediatek, nokia, QC, Samsung, Sharp, Sony, vivo, Xiaomi, Spreadtrum
· (M, N, P, Mg, Ng; Mp, Np) = (12, 8, 2, 1, 1; 4, 8) : Huawei
· ((M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 2, 4)) : Fujitsu
· ((M,N,P,Mg,Ng;Mp,Np) = (4,8,2,1,1,1,8)) : Panasonic
· UE antenna configuration
· 2Tx/4Rx : (14) CATT, ZTE, IDC, DOCOMO, Ericsson, Spreadtrum, Fujitsu, Nokia, Mediatek, Samsung, Xiaomi, Sony, Qualcomm, Intel
· 2Tx/Rx : (2) Huawei, Panasonic
· 4Tx/Rx : (6) CMCC, Huawei, LGE, DOCOMO, Sharp, vivo
· [Channel model]
The following is one example for the detail evaluation results. 
Regarding mean value of DL average-UPT CDF, 
X sources ([Source#1],… ) reported an improvement in the range of {min_gain%~max_gain%} for SBFD. 
- X sources ([Source#1],… ) reported an improvement in the range of {min_gain%~max_gain%} for SBFD with BS transmission power of 49dBm, X sources ([Source#1],… ) reported an improvement in the range of {min_gain%~max_gain%} for SBFD with BS transmission power of 53dBm, and 
- X sources ([Source#1],… ) reported an improvement in the range of {min_gain%~max_gain%} for SBFD with piecewise noise figure model, X sources ([Source#1],… ) reported an improvement in the range of {min_gain%~max_gain%} for SBFD with flat noise figure model, and 
- …
Y sources ([Source#1],… ) reported a degradation in the range of {min_loss%~max_loss%} for SBFD, 
Y sources ([Source#1],… ) reported a degradation in the range of {min_loss%~max_loss%} for SBFD with BS transmission power of 53dBm. Y sources ([Source#1],… ) reported a degradation in the range of {min_loss%~max_loss%} for SBFD with BS transmission power of 53dBm.
Y sources ([Source#1],… ) reported a degradation in the range of {min_loss%~max_loss%} for SBFD with piecewise linear noise figure model. Y sources ([Source#1],… ) reported a degradation in the range of {min_loss%~max_loss%} for SBFD with flat noise figure model.
- …




2.4 (Open)TP on Summary of the Observations
This section is to discussion how to summarize the observations. If RAN1 makes a new sub-case categorization, then the summary of the observations will be updated accordingly. Before that, the followings are based in the latest draft TP (v004).  

To summarize the observations fairly, the latest draft TP applied the following rules. 
Note1: In the description of observations in this document, the determination of ‘higher’ or ‘lower’ or ‘similar’ is basically based on the box part of the box-and-whisker plot (i.e., the Q1~Q3 part). That means, if the box is above 0%, ‘higher’ is used, and if the box is below 0%, ‘lower is used, and if the box is around 0%, ‘higher or lower’ or ‘similar’ is used based on the concrete range of the box.
Note2: In the description of observations in this document, the following principle is used:
-	Improvement: Slight (median value between 0%~10%), moderate (median value between 10%~40%), significant (median value >40%)
-	degradation: Limited (median value between 0~-10%), moderate (median value between -10%~-40%), significant (median value >-40%)
Note3: The median value showed in the box-and-whisker plot is calculated as below:
-	The samples are sorted in ascending order, if the number of samples are odd, the median value is the middle one, and if the number of samples are even, the median value is the average value of the two values in the middle part.

(Closed) Discussion point 2.4-1
Companies are invited to provide comments on the rules for summarizing the observations.
	Source
	Comments

	New H3C
	OK in general

	Sony
	We can just report the improvement and degradation numerically, e.g. 15% gain, instead of labelling it as “slight”, “moderate” and “significant”.  The reader can decide whether it is significant or slight.

	Ericsson
	Qualitative satements can be made under the “Summary of Observations” considering all the results for all sub-cases and not excluding any as was done previously in TP v004. 

	Spreadtrum
	Prefer to use all results of a subcase to summarize the observation. By the way, how can we draw the summary if the results are in the two ranges? For example, if the gain is from 5% to 15%, it is a slight improvement of a moderate one?

	Huawei, HiSilicon
	We prefer not simply providing the statistics of the results but rather the underlying reasons for the results. One good example from the TPs for the indoor scenario is that the UPT gain is at least due to the increased scheduling opportunities. Therefore, when analize the results, we should highlight the key assumptions that have been used in the simulation results, e.g. whether any gNB-gNB/UE-UE CLI handling techniques is applied. This would lead to very different conclusion on the feasibility and gain of SBFD in our view.

	Xiaomi
	Agree with Sony, prefer to use the improvement and degradation range directly.

	QC
	We need a metric such that the reader of the TR can grasp the conclusion without diving in the details and so many numbers. The median value of the results seems like a good metic. 

	LG
	For representing realiablility of observation, the number of sources which drawn the observation should be added.



(Open) Proposed conclusion 2.4-10 
For summary of the observations, RAN1 to adopt the following rule:
· For each-sub-case, 4 median values of all evaluation results for each traffic load are derived
· For mean DL average-UPT gain, a median value (X_mean_DL) is derived
· For 5% DL average-UPT gain, a median value (X_5%_DL) is derived
· For mean UL average-UPT gain, a median value (X_mean_UL) is derived
· For 5% DL average-UPT gain, a median value (X_5%_DL) is derived 
Note 1: To derive a median value, NAN (Not a Number, due to 0/0) is regarded as ‘0%’ 
Note 2: The samples are sorted in ascending order, if the number of samples are odd, the median value is the middle one, and if the number of samples are even, the median value is the average value of the two values in the middle part.
· Based on each median value, for each traffic load
· If the median value for a sub-case is larger than 0, RAN1 capture that semi-static SBFD provides mean/5% DL/UL Average-UPT gain of X %. 
· If the median value for a sub-case is lower than 0, RAN1 capture that semi-static SBFD provides mean/5% DL/UL Average-UPT loss of X %. 
· If the median value for a sub-case is equal to 0, RAN1 capture that semi-static SBFD provides no change on mean/5% DL/UL Average-UPT.
· To summarize impacts of key factors, the above rule is applied with following modifications
· 4 median values of all evaluation results with a corresponding key factor for each-sub-case are derived again.
· Note: the key factors are different BS transmission power and different noise figure model. 
· For a conflicting case, other metrics/ways are not precluded.
· E.g., average value of Average-UPT, median of Average-UPT gain, median of Average-UPT loss, inclusion of the box-whisker graph
· Reasons of gain and loss is included.
· Number of sources for each sub-cases and for each key factor are included.

One Example is shown below:
	In case of using SBFD Alt 4 and large packet size, (SBFD#1_UMA_FR1_Sub#2, X sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-9.30%, -9.59%} at low load level, mean and 5% DL Average-UPT loss of {-29.11%, -73.35%} at medium load level, mean and 5% DL Average-UPT loss of {-32.70%, -89.16%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {24.91%, 29.00%} at low load level, mean UL Average-UPT gain of 7.50% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT loss of -1.49% and no change on 5% UL Average-UPT at high load level.
· With 49dBm BS transmission power assumed by Y sources, 
· semi-static SBFD provides mean DL Average-UPT gain of 3.68% and 5% DL Average-UPT loss of -1.71% at low load level, mean DL Average-UPT gain of 1.34% and 5% DL Average-UPT loss of -6.96% at medium load level, mean and 5% DL Average-UPT loss of {-6.16%, -9.52%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {19.94%, 187.62%} at low load level, mean and 5% UL Average-UPT gain of {18.27%, 61.62%} at medium load level, mean and 5% UL Average-UPT gain of {3.92%, 25.42%} at high load level.
· With 53dBm BS transmission power assumed by Z sources, 
· semi-static SBFD provides mean and 5% DL Average-UPT loss of {-13.84%, -21.05%} at low load level, mean and 5% DL Average-UPT loss of {-30.61%, -83.93%} at medium load level, mean and 5% DL Average-UPT loss of {-33.20%, -99.25%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 39.19% and no change on 5% UL Average-UPT at low load level, mean UL Average-UPT gain of 2.99% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT loss of -28.58% and no change on 5% UL Average-UPT at high load level.
· With piecewise linear noise figure model assumed by A sources, 
· semi-static SBFD provides mean and 5% DL Average-UPT loss of {-13.84%, -21.05%} at low load level, mean and 5% DL Average-UPT loss of {-29.46%, -91.20%} at medium load level, mean and 5% DL Average-UPT loss of {-32.55%, -99.25%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {43.03%, 58.00%} at low load level, mean UL Average-UPT gain of 18.27% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT gain of 3.92% and no change on 5% UL Average-UPT at high load level.
· With 5dB flat noise figure model assumed by B sources, 
· semi-static SBFD provides mean and 5% DL Average-UPT loss of {-7.08%, -8.55%} at low load level, mean and 5% DL Average-UPT loss of {-28.76%, -55.96%} at medium load level, mean and 5% DL Average-UPT loss of {-32.86%, -84.60%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 24.20% and no change on 5% UL Average-UPT at low load level, mean UL Average-UPT gain of 2.99% and 5% UL Average-UPT loss of -60.24% at medium load level, mean and 5% UL Average-UPT loss of {-6.71%, -60.97%} at high load level.



The proposed conclusion 2.4-10 is made based on off-offline discussion. Provide comments 
	Source
	Comments

	
	

	
	



(Open) FL Proposal 2.4-11
Endorsed in principle: Summary_of_observations_v001.docx for Section 7.3.2 of TR38.858.

Link for the TP http://10.10.10.10/ftp/RAN/RAN1/Inbox/drafts/9.3(FS_NR_duplex_evo)/9.3.1%20Evaluation/TP/Summary_of_observations_v001.docx

Companies are invited to provide comments on .FL Proposal 2.4-11. The TP is based on Proposed conclusion 2.4-10
	Source
	Comments

	
	

	
	



2.4.1 FR1 InH of SBFD deployment case 1
In the latest draft TP, the following summary of the observations for FR1 Indoor office of SBFD deployment case 1 was captured. 
	For indoor scenario (FR1) in SBFD deployment case 1, assuming SBFD antenna configuration option-2 (twice area and same TxRU):
-	In case of using SBFD Alt 4 and large packet size, 
-	semi-static SBFD achieves higher mean and 5% UL Average-UPT than legacy TDD for all load levels, where the gain at least comes from more UL transmission opportunities for semi-static SBFD compared to legacy TDD, 
-	and semi-static SBFD has higher or lower mean and 5% DL Average-UPT than legacy TDD for all load levels (the median gain value is about 0%), where the gain at least comes from the more DL transmission opportunities for semi-static SBFD compared to legacy TDD. 
-	In case of using SBFD Alt 4 and small packet size, 
-	semi-static SBFD achieves significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, where the gain at least comes from more UL transmission opportunities for semi-static SBFD compared to legacy TDD, 
-	and semi-static SBFD achieves higher mean and 5% DL Average-UPT than legacy TDD for all load levels, where the gain at least comes from more DL transmission opportunities for semi-static SBFD compared to legacy TDD. 
-	In case of using SBFD Alt 2 and large packet size, 
-	semi-static SBFD achieves significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, where the gain at least comes from more UL resources and more UL transmission opportunities for semi-static SBFD compared to legacy TDD, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD, where the loss for SBFD at least comes from less DL resources for semi-static SBFD compared to legacy TDD. 
-	the UL increase is larger than the DL decrease (the median net increase value is 58%~97% for different load levels).
-	In case of using SBFD Alt 2 and small packet size, 
-	semi-static SBFD achieves significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, where the gain at least comes from more UL resources and more UL transmission opportunities for semi-static SBFD compared to legacy TDD, 
-	and semi-static SBFD has similar mean and 5% DL Average-UPT than legacy TDD for low and medium load levels (the median gain value is about 0%), and lower mean and 5% DL Average-UPT than legacy TDD for high load level, where the loss for SBFD at least comes from less DL resources for semi-static SBFD compared to legacy TDD. 
-	the UL increase is larger than the DL decrease (the median net increase value is 98%~114% for different load levels).
-	Compared to semi-static SBFD Alt4, semi-static SBFD Alt2 achieves more mean and 5% UL Average-UPT gains but more mean and 5% DL Average-UPT losses, for both large packet size and small packet size.



(Closed) Discussion point 2.4-2
Companies are invited to provide comments on the summary of the observations for FR1 InH in SBFD deployment case 1 
	Source
	Comments

	Sony
	Prefer to quantify what it mean by “significantly” higher.  If we nee to lable something as “significant” or “moderate”, I think it is good to put the percentage number in brackets, e.g.:
semi-static SBFD achieves significantly higher mean (XX%) and 5% UL Average-UPT (YY%) than legacy TDD for all load levels, ….


	
	

	
	




2.4.2 FR1 UMa of SBFD deployment case 1
In the latest draft TP, the following summary of the observations for FR1 Urban Macro of SBFD deployment case 1 was captured. 
	For Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRU):
-	In case of using SBFD Alt 4 and large packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for low load level, and higher or lower mean and 5% UL Average-UPT than legacy TDD for medium and high load level (the median gain value is about 8% for mean UL Average-UPT at medium load level, and about -3% for mean UL Average-UPT at high load level, and about 0% for 5% UL Average-UPT), 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	In case of using SBFD Alt 4 and small packet size, 
-	semi-static SBFD has significantly higher mean and 5% UL Average-UPT than legacy TDD for low load level, and significantly higher mean UL Average-UPT than legacy TDD for medium and high load levels, and higher or lower 5% UL Average-UPT than legacy TDD for medium and high load levels (the median gain value is about 69% for medium load level and about -21% for high load level), 
-	and semi-static SBFD has higher or lower mean and 5% DL Average-UPT than legacy TDD for low load level(the median gain value is about 7% for mean DL Average-UPT and about -6% for 5% DL Average-UPT), and lower mean and 5% DL Average-UPT than legacy TDD for medium and high load levels (the median gain value is about -3% for mean DL Average-UPT for medium load level). 
-	In case of using SBFD Alt 2 and large packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	the UL increase is larger than the DL decrease for low load level (the median net increase value is about 50%), and the UL increase is larger or smaller than the DL decrease for medium load level (the median net increase value is about 21% for mean Average-UPT and -7.5% for 5% Average-UPT), and the UL increase is larger or smaller than the DL decrease for high load level (the median net increase value is about -10% for mean Average-UPT and -70% for 5% Average-UPT).
-	In case of using SBFD Alt 2 and small packet size, 
-	semi-static SBFD has significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels (the median gain value is about -3% for mean DL Average-UPT for low load level). 
-	the UL increase is larger than the DL decrease for mean Average-UPT at all load levels, and the UL increase is larger than the DL decrease for 5% Average-UPT at low load level (the median net increase value is about 185%), and the UL increase is larger or smaller than the DL decrease for 5% Average-UPT at medium load level (the median net increase value is about 76%), and the UL increase is larger or smaller than the DL decrease for 5% Average-UPT at high load level (the median net increase value is about 69%).
-	Compared to semi-static SBFD Alt4, semi-static SBFD Alt2 achieves more mean and 5% UL Average-UPT gains but more mean and 5% DL Average-UPT losses, for both large packet size and small packet size.

For Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 93dB, assuming SBFD antenna configuration option-2 (twice area and same TxRU):
-	In case of using SBFD Alt 4 and small packet size, 
-	semi-static SBFD has higher or lower mean UL Average-UPT than legacy TDD for all load levels (the median gain value is about -7% for low load level, about -28% for medium load level and about -44% for high load level), and lower 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	In case of using SBFD Alt 2 and large packet size, 
-	semi-static SBFD has lower mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	In case of using SBFD Alt 2 and small packet size, 
-	semi-static SBFD has higher mean UL Average-UPT than legacy TDD for all load levels, and higher or lower 5% UL Average-UPT for all load levels (the median gain value is about 0% for low and medium load levels, and about 25% for high load level),
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 

For Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is 93dB, assuming SBFD antenna configuration option-2 (twice area and same TxRU):
-	In case of using SBFD Alt 4 and large packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for low load level, and lower mean and 5% UL Average-UPT than legacy TDD for medium and high load level, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	In case of using SBFD Alt 4 and small packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for low load level, and higher or lower mean and 5% UL Average-UPT than legacy TDD for medium and high load levels, 
-	and semi-static SBFD has higher or lower mean and 5% DL Average-UPT than legacy TDD for low load level (the median gain value is about -3% for mean DL Average-UPT and about -38% for 5% DL Average-UPT), and lower mean and 5% DL Average-UPT than legacy TDD for medium and high load levels (the median gain value is about -7% for mean DL Average-UPT for medium load level). 
-	In case of using SBFD Alt 2 and large packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	the UL increase is larger than the DL decrease for low load level, and the UL increase is larger or smaller than the DL decrease for medium load level (the median net increase value is about 9% for mean Average-UPT and -31% for 5% Average-UPT), and the UL increase is larger or smaller than the DL decrease for high load level (the median net increase value is about -10% for mean Average-UPT and 9% for 5% Average-UPT).
-	In case of using SBFD Alt 2 and small packet size, 
-	semi-static SBFD has significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels (the median gain value is about -5% for mean DL Average-UPT for low load level). 
-	the UL increase is larger than the DL decrease for mean and 5% Average-UPT at all load levels.



(Closed) Discussion point 2.4-3
Companies are invited to provide comments on the summary of the observations for FR1 UMa in SBFD deployment case 1 
	Source
	Comments

	Sony
	Same comment as discussion point 2.4-2.  It will be good to also add the numerical value, e.g. in brackets, to show how “significant” or “moderate” a gain is.

	
	

	
	




2.4.3 FR1 Dense UMa layer of SBFD deployment case 1
In the latest draft TP, the following summary of the observations for FR1 Dense Urban Macro layer of SBFD deployment case 1 was captured. 
	For Dense Urban Macro layer (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRU):
-	In case of using SBFD Alt 4 and large packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for low load level, and higher or lower mean and 5% UL Average-UPT than legacy TDD for medium load level (the median gain value is about 6% for mean UL Average-UPT and about 55% for 5% UL Average-UPT), and higher or lower mean and 5% UL Average-UPT than legacy TDD for high load level (the median gain value is about -42% for mean UL Average-UPT and about -65% for 5% UL Average-UPT),
-	and semi-static SBFD has similar mean and 5% DL Average-UPT than legacy TDD for low load level (the median gain value is about 0% for mean DL Average-UPT and -6% for 5% DL Average-UPT), and lower mean and 5% DL Average-UPT than legacy TDD for medium and high load levels. 
-	In case of using SBFD Alt 4 and small packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for low load level, and higher mean UL Average-UPT than legacy TDD for medium and high load levels, and higher or lower 5% UL Average-UPT than legacy TDD for medium load level (the median gain value is about -2%), and lower 5% UL Average-UPT than legacy TDD for high load level, 
-	and semi-static SBFD has similar mean and 5% DL Average-UPT than legacy TDD for low load level (the median gain value is about 1%), and similar mean DL Average-UPT than legacy TDD for medium load level (the median gain value is about -4%), and lower 5% DL Average-UPT than legacy TDD for medium load level, and lower mean and 5% DL Average-UPT than legacy TDD for high load level. 
-	In case of using SBFD Alt 2 and large packet size, 
-	semi-static SBFD has significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	the UL increase is larger than the DL decrease for mean Average-UPT at all load levels, and the UL increase is larger than the DL decrease for 5% Average-UPT at low and medium load levels, and the UL increase is larger or smaller than the DL decrease for 5% Average-UPT at high load level (the median net increase value is about 117%).
-	Compared to semi-static SBFD Alt4, semi-static SBFD Alt2 achieves more mean and 5% UL Average-UPT gains but more mean and 5% DL Average-UPT losses, at least for large packet size.

For Dense Urban Macro layer (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is 93dB, assuming SBFD antenna configuration option-2 (twice area and same TxRU):
-	In case of using SBFD Alt 4 and large packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for low and medium load levels, and higher or lower mean and 5% UL Average-UPT than legacy TDD for high load level (the median gain value is about 17% for mean UL Average-UPT and about 26% for 5% UL Average-UPT),
-	and semi-static SBFD has similar mean and 5% DL Average-UPT than legacy TDD for low load level (the median gain value is about 1% for mean DL Average-UPT and -2% for 5% DL Average-UPT), and similar or lower mean and 5% DL Average-UPT than legacy TDD for medium load level (the median gain value is about -2% for mean DL Average-UPT and -5% for 5% DL Average-UPT), and lower mean and 5% DL Average-UPT than legacy TDD for medium and high load levels (the median gain value is about -6% for mean DL Average-UPT and -11% for 5% DL Average-UPT). 
-	the UL increase is larger than the DL decrease for all load levels.
-	In case of using SBFD Alt 2 and large packet size, 
-	semi-static SBFD has significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	the UL increase is larger than the DL decrease for all load levels.




(Closed) Discussion point 2.4-4
Companies are invited to provide comments on the summary of the observations for FR1 Dense UMa layer in SBFD deployment case 1 
	Source
	Comments

	
	

	
	

	
	




2.4.4 FR1 Dense Urban with 2-layer of SBFD deployment case 1
No sub-cases have been captured in main body of TR38.858 since all sub-cases have less than three sources. Therefore, there is no summary of the observations for FR1 Dense Urban with 2-layer in SBFD deployment case 1. 


2.4.5 FR2-1 InH of SBFD deployment case 1
In the latest draft TP, the following summary of the observations for FR2-1 Indoor office of SBFD deployment case 1 was captured. 
	For indoor scenario (FR2-1) in SBFD deployment case 1, assuming SBFD antenna configuration option-2 (twice area and same TxRU):
-	In case of using SBFD Alt 4 and large packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has similar or higher mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	In case of using SBFD Alt 4 and small packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has similar or higher mean DL Average-UPT than legacy TDD for all load levels (the median gain value is about 4%~7%), and similar 5% DL Average-UPT than legacy TDD for all load levels (the median gain value is 5% for low load level, about 0% for medium load level, and about -2% for high load level).



(Closed) Discussion point 2.4-5
Companies are invited to provide comments on the summary of the observations for FR2-1 InH in SBFD deployment case 1 
	Source
	Comments

	
	

	
	

	
	




2.4.6 FR2-1 Dense UMa layer of SBFD deployment case 1
In the latest draft TP, the following summary of the observations for FR2-1 Dense Urban Macro layer of SBFD deployment case 1 was captured. 
	For Dense Urban Macro layer (FR2-1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 98 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRU):
-	In case of using SBFD Alt 4 and large packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for low and medium load levels, and higher or lower mean and 5% UL Average-UPT than legacy TDD for high load level (the median gain value is about 21% for mean UL Average-UPT and about 13% for 5% UL Average-UPT), 
-	and semi-static SBFD has similar or higher mean and 5% DL Average-UPT than legacy TDD for low load level (the median gain value is about 2%), and similar or lower mean and 5% DL Average-UPT than legacy TDD for medium load level (the median gain value is about -2% for mean DL Average-UPT, and about -6% for 5% DL Average-UPT), and lower mean and 5% DL Average-UPT than legacy TDD for high load level (the median gain value is about -3% for mean DL Average-UPT, and about -10% for 5% DL Average-UPT). 
-	In case of using SBFD Alt 4 and small packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has similar or higher mean DL Average-UPT than legacy TDD for all load levels (the median gain value is about 5% for low load level, about 3% for medium load level, and about 1% for high load level), and similar or lower 5% DL Average-UPT than legacy TDD for all load levels (the median gain value is about 4% for low load level, about 1% for medium load level, and about -7% for high load level). 

For Dense Urban Macro layer (FR2-1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 98 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRU):
-	In case of using SBFD Alt 2 and large packet size, 
-	semi-static SBFD has similar or higher mean and 5% UL Average-UPT than legacy TDD for low load level, and lower mean UL Average-UPT than legacy TDD for medium and high load levels, and higher or lower 5% UL Average-UPT than legacy TDD for medium and high load levels,
-	and semi-static SBFD has similar mean and 5% DL Average-UPT than legacy TDD for all load levels. 

For Dense Urban Macro layer (FR2-1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is 98 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRU):
-	In case of using SBFD Alt 4 and large packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for low load level, and higher or lower mean and 5% UL Average-UPT than legacy TDD for medium and high load levels (the median gain value is about 19% for mean UL Average-UPT for medium load level, and about 66% for 5% UL Average-UPT for medium load level, and about -18% for mean UL Average-UPT for high load level, and about 11% for 5% UL Average-UPT for high load level), 
-	and semi-static SBFD has similar or higher mean and 5% DL Average-UPT than legacy TDD for low load level (the median gain value is about 1%~2%), and similar or lower mean and 5% DL Average-UPT than legacy TDD for medium load level (the median gain value is about 2% for mean DL Average-UPT, and about -4% for 5% DL Average-UPT), and similar or lower mean and 5% DL Average-UPT than legacy TDD for high load level (the median gain value is about 1% for mean DL Average-UPT, and about -6% for 5% DL Average-UPT). 




(Closed) Discussion point 2.4-6
Companies are invited to provide comments on the summary of the observations for FR1 Dense UMa layer in SBFD deployment case 1 
	Source
	Comments

	
	

	
	

	
	




2.4.7 FR1 2-layer Scenario B of SBFD deployment case 3-2
In the latest draft TP, the following summary of the observations for FR1 2-layer Scenario B of SBFD deployment case 3-2 was captured. 
	For the indoor layer of 2-layer scenario B (FR1) in SBFD deployment case 3-2, assuming SBFD antenna configuration option-2 (twice area and same TxRU):
-	In case of using SBFD Alt 4 and large packet size, 
-	semi-static SBFD may have higher or lower mean and 5% UL Average-UPT than legacy TDD for all load levels (the median gain value is about 3% for mean UL Average-UPT at low and medium load levels, and about 15% for mean UL Average-UPT at high load level, and about 18% for 5% UL Average-UPT at low load level, and about 70% for 5% UL Average-UPT at medium and high load levels),
-	and semi-static SBFD may have similar or lower mean and 5% DL Average-UPT than legacy TDD for all load levels (the median gain value is about -5% for mean DL Average-UPT at low load level, and about -7% for mean DL Average-UPT at medium load level and about -10% for other cases). 
-	In case of using SBFD Alt 4 and small packet size, 
-	semi-static SBFD may have significantly higher mean UL Average-UPT than legacy TDD for all load levels, and significantly higher 5% UL Average-UPT than legacy TDD for low load level, and higher or lower 5% UL Average-UPT than legacy TDD for medium and high load levels (the median gain value is about 26% for medium load level and -37% for high load level),
-	and semi-static SBFD may have similar or higher mean and 5% DL Average-UPT than legacy TDD for low load level (the median gain value is about 6%~7%), and similar or higher mean DL Average-UPT than legacy TDD for medium load level (the median gain value is about 5%), and higher or lower 5% DL Average-UPT than legacy TDD for medium load level (the median gain value is about 3%), and higher or lower mean DL Average-UPT than legacy TDD for high load level (the median gain value is about -2%), and lower 5% DL Average-UPT than legacy TDD for high load level.
-	In case of using SBFD Alt 2 and large packet size, 
-	semi-static SBFD may have higher mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD may have lower mean and 5% DL Average-UPT as legacy TDD for all load levels. 
-	the UL increase is larger than the DL decrease.
-	In case of using SBFD Alt 2 and small packet size, 
-	semi-static SBFD may have significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD may have similar mean and 5% DL Average-UPT as legacy TDD for low load level, and similar mean DL Average-UPT as legacy TDD for medium load level, and lower 5% DL Average-UPT than legacy TDD for medium load level (the median gain value is about -8%), and lower mean and 5% DL Average-UPT than legacy TDD for high load level. 
-	the UL increase is larger than the DL decrease.
-	Compared to semi-static SBFD Alt4, semi-static SBFD Alt2 may have more mean and 5% UL Average-UPT gains but more mean and 5% DL Average-UPT losses, for both large packet size and small packet size.



(Closed) Discussion point 2.4-7
Companies are invited to provide comments on the summary of the observations for FR1 2-layer Scenario B in SBFD deployment case 3-2
	Source
	Comments

	
	

	
	

	
	




2.4.8 FR1 UMa of SBFD deployment case 4
0% grid shift
In the latest draft TP, the following summary of the observations for FR1 Urban Macro with 0% grid shift of SBFD deployment case 4 was captured. 
	For Urban Macro (FR1) with 0% grid shift in SBFD deployment case 4, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB and spatial isolation for co-site adjacent-channel CLI is no less than 93dB, assuming SBFD antenna configuration option-2 (twice area and same TxRU):
-	In case of using SBFD Alt 4 and large packet size, 
-	For Operator#1, 
-	there may or may not be any degradation of UL performance for legacy TDD for all load levels, 
-	and there may or may not be any degradation of DL performance for legacy TDD for all load levels. 
-	For Operator#2, 
-	semi-static SBFD may have similar or higher mean UL Average-UPT than legacy TDD for low load level, and higher or lower mean UL Average-UPT than legacy TDD for medium and high load levels, and higher or lower 5% UL Average-UPT than legacy TDD for low and medium load level (the median gain value is about 47.6% for low load level and about 0% for medium load level), and similar or lower 5% UL Average-UPT than legacy TDD for high load level (the median gain value is about -20%),
-	and semi-static SBFD may have lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	In case of using SBFD Alt 2 and large packet size, 
-	For Operator#1, 
-	there may be no degradation of UL performance for legacy TDD for all load levels, 
-	and there may be limited degradation of DL performance for legacy TDD for all load levels. 
-	For Operator#2, 
-	semi-static SBFD may have higher mean and 5% UL Average-UPT than legacy TDD for all load levels,
-	and semi-static SBFD may have lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	the UL increase is larger than the DL decrease.



(Closed) Discussion point 2.4-8
Companies are invited to provide comments on the summary of the observations for FR1 UMa with 0% grid shift in SBFD deployment case 4. 
	Source
	Comments

	
	

	
	

	
	




100% grid shift
In the latest draft TP, the following summary of the observations for FR1 Urban Macro with 0% grid shift of SBFD deployment case 4 was captured. 
	For Urban Macro (FR1) with 0% grid shift in SBFD deployment case 4, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, assuming SBFD antenna configuration option-2 (twice area and same TxRU):
-	In case of using SBFD Alt 4 and large packet size, 
-	For Operator#1, 
-	there may or may not be any degradation of UL performance for legacy TDD for all load levels, 
-	and there may or may not be any degradation of DL performance for legacy TDD for all load levels. 
-	For Operator#2, 
-	semi-static SBFD may have higher mean UL Average-UPT than legacy TDD for low load level, and higher or lower 5% UL Average-UPT than legacy TDD for low load level (the median gain value is about 32%), and higher or lower mean UL Average-UPT than legacy TDD for medium load level (the median gain value is about 13%), and higher or lower 5% UL Average-UPT than legacy TDD for medium load level (the median gain value is about 11%), and higher or lower mean and 5% UL Average-UPT than legacy TDD for high load level (the median gain value is about -11% for mean UL Average-UPT and -3% for 5% UL Average-UPT),
-	and semi-static SBFD may have similar or lower mean and 5% DL Average-UPT than legacy TDD for all load levels (the median gain value is about -1% for mean DL Average-UPT at low load level, and about -6% for mean DL Average-UPT at medium load level, and about -11% for mean DL Average-UPT at high load level, and about -4% for 5% DL Average-UPT at low load level, about -13% for 5% DL Average-UPT at medium load level, about -22% for 5% DL Average-UPT at high load level). 
-	In case of using SBFD Alt 2 and large packet size, 
-	For Operator#1, 
-	there may be no degradation of UL performance for legacy TDD for all load levels, 
-	and there may be limited degradation of DL performance for legacy TDD for all load levels. 
-	For Operator#2, 
-	semi-static SBFD may have higher mean and 5% UL Average-UPT than legacy TDD for all load levels,
-	and semi-static SBFD may have lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	the UL increase is larger than the DL decrease.



(Closed) Discussion point 2.4-9
Companies are invited to provide comments on the summary of the observations for FR1 UMa with 100% grid shift in SBFD deployment case 4. 
	Source
	Comments

	
	

	
	

	
	






2.5 Others
If you have issues to be discussed in semi-static SBFD SLS evaluation, please provide comments. 
	Source
	Comments

	
	

	
	

	
	





3 LLS Evaluation Results and Text Proposals for UL Coverage Evaluation
Regarding the LLS evaluation results and text proposal, one proposal from [21] is that: 
Proposal 7. Capture the LLS results separately based on the agreed assumptions and on the optional ones.
· For example, the following assumptions can be described separately, if the number of samples is enough 
· Interference generation over multiple SBFD slots
The latest TP already reflected this approach, as shown below (with editorial corrections). 
Section 7.3.2.1.1 from the latest TP:
	-	9 samples (sample 10, 11, 12, 13, 14, 15, 16, 17, 18) from 2 sources ([Ericsson], [Qualcomm]) are based on evaluation method option-1 (Example-3)
-	One samples (sample 10) from one source ([Qualcomm]) shows a MCL gain of 5.30dB for SBFD, assuming low load
-	One sample (sample 11) from one source ([Qualcomm]) shows a MCL gain of 4.68dB for SBFD, assuming medium load
-	One sample (sample 12) from one source ([Qualcomm]) shows a MCL gain of 4.74dB for SBFD, assuming high load
-	One samples (sample 13) from one source ([Ericsson]) shows a MCL gain of 4.30dB for SBFD, assuming low load and randomly drawing a new interference level every SBFD slot based on the interference CDF for SBFD slots
-	One sample (sample 14) from one source ([Ericsson]) shows a MCL gain of 1.2dB for SBFD, assuming medium load and randomly drawing a new interference level every SBFD slot based on the interference CDF for SBFD slots
-	One sample (sample 15) from one source ([Ericsson]) shows a MCL gain of 0.48dB for SBFD, assuming high load and randomly drawing a new interference level every SBFD slot based on the interference CDF for SBFD slots
-	One samples (sample 16) from one source ([Ericsson]) shows a MCL gain of 1.9dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots
-	One samples (sample 17) from one source ([Ericsson]) shows a MCL gain of 0.65dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots
-	One samples (sample 18) from one source ([Ericsson]) shows a MCL gain of 0.21dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots



In addition, Ericsson requested to merge their results and Qualcomm’s results since interference assumption is same (i.e., interference is randomly generated in every SBFD slot). To reflect Ericsson’s request, for example, the following revision can be considered.
	-	9 samples (sample 10, 11, 12, 13, 14, 15, 16, 17, 18) from 2 sources ([Ericsson], [Qualcomm]) are based on evaluation method option-1 (Example-3)
-	One Two samples (sample 10, 13) from one two sources ([Qualcomm], [Ericsson]) show a MCL gain of {4.30dB~5.30dB} for SBFD, assuming low load
-	One Two samples (sample 11, 14) from one two sources ([Qualcomm], [Ericsson]) show a MCL gain of {1.2dB~4.68}dB for SBFD, assuming medium load
-	One Two samples (sample 12, 15) from one two sources ([Qualcomm], [Ericsson]) show a MCL gain of {0.48dB~4.74dB} for SBFD, assuming high load
-	One samples (sample 13) from one source ([Ericsson]) show a MCL gain of 4.30dB for SBFD, assuming low load and randomly drawing a new interference level every SBFD slot based on the interference CDF for SBFD slots
-	One sample (sample 14) from one source ([Ericsson]) show a MCL gain of 1.2dB for SBFD, assuming medium load and randomly drawing a new interference level every SBFD slot based on the interference CDF for SBFD slots
-	One sample (sample 15) from one source ([Ericsson]) show a MCL gain of 0.48dB for SBFD, assuming high load and randomly drawing a new interference level every SBFD slot based on the interference CDF for SBFD slots
-	One samples (sample 16) from one source ([Ericsson]) show a MCL gain of 1.9dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots
-	One samples (sample 17) from one source ([Ericsson]) show a MCL gain of 0.65dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots
-	One samples (sample 18) from one source ([Ericsson]) show a MCL gain of 0.21dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots



(Closed) Discussion point 3-1
Regarding LLS evaluation results, companies are invited to provide comments on Section 7.3.2 of the latest draft TP, including how to capture the LLS results not aligned with the agreements. Also, if you have any suggestions to improve TP in Section 7.3.2, please provide comments.
	Source
	Comments

	Ericsson
	In Section 7.3.2.1.1 from the latest TP we disagree with separately describing Samples 13, 14, and 15 since these samples are based on RAN1 agreement to generate interference level per-slot, which is the same approach as samples 10,11, and 12. It is fine to separately describe samples 16, 17, and 18 since they use a different approach of genering interference level once per group of SBFD slots.
Hence, we recommend the following change based on the latest version:
-	9 samples (sample 10, 11, 12, 13, 14, 15, 16, 17, 18) from 2 sources ([Ericsson], [Qualcomm]) are based on evaluation method option-1 (Example-3)
-	One Two samples (samples 10,13) from one two sources ([Qualcomm],[Ericsson]) shows a MCL gain of {4.30~5.30}dB for SBFD, assuming low load
-	One Two samples (samples 11,14) from one two sources ([Qualcomm],[Ericsson]) shows a MCL gain of {1.2~4.68}dB for SBFD, assuming medium load
-	One Two samples (samples 12,15) from one two sources ([Qualcomm],[Ericsson]) shows a MCL gain of {0.48~4.74}dB for SBFD, assuming high load
-	One sample (sample 13) from one source ([Ericsson]) shows a MCL gain of 4.30dB for SBFD, assuming low load and randomly drawing a new interference level every SBFD slot based on the interference CDF for SBFD slots
-	One sample (sample 14) from one source ([Ericsson]) shows a MCL gain of 1.2dB for SBFD, assuming medium load and randomly drawing a new interference level every SBFD slot based on the interference CDF for SBFD slots
-	One sample (sample 15) from one source ([Ericsson]) shows a MCL gain of 0.48dB for SBFD, assuming high load and randomly drawing a new interference level every SBFD slot based on the interference CDF for SBFD slots
-	One sample (sample 16) from one source ([Ericsson]) shows a MCL gain of 1.9dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots
-	One sample (sample 17) from one source ([Ericsson]) shows a MCL gain of 0.65dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots
-	One sample (sample 18) from one source ([Ericsson]) shows a MCL gain of 0.21dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots


	
	First of all, we would like to propose some update to the TP capturing our results.
4 samples (sample 21, 22, 23, 24) from one source ([Huawei]) are based on evaluation method option-2
-	2One samples (sample 21, 23) from one source ([Huawei]) show a MCL gain of {3.20~6.70}dB for SBFD, assuming 4 aggressor inter-site gNBs with 5dB INR for each inter-site gNB-gNB CLI, 4 aggressor UEs with 0dB INR for each UE-gNB interference, with or without UL resource muting
-	One sample (sample 23) from one source ([Huawei]) show a MCL gain of 6.70 dB for SBFD, assuming 4 aggressor inter-site gNBs with 5dB INR for each inter-site gNB-gNB CLI, 4 aggressor UEs with 0dB INR for each UE-gNB interference, with UL resource muting

-	One sample (sample 22) from one source ([Huawei]) shows a MCL gain of 0.50dB for SBFD, assuming 4 aggressor inter-site gNBs with 20dB INR for each inter-site gNB-gNB CLI, 4 aggressor UEs with 5dB INR for each UE-gNB interference, without UL resource muting 
-	One sample (sample 24) from one source ([Huawei]) shows a MCL gain of 3.70dB for SBFD, assuming 4 aggressor inter-site gNBs with 20dB INR for each inter-site gNB-gNB CLI, 4 aggressor UEs with 5dB INR for each UE-gNB interference, with UL resource muting
Secondly, we are wondering what conclusions can be draw from these simulation results. I guess it is difficult to conclude that there a coverage gain around 4~6 dB of SBFD compared to legacy TDD simply because the median value of all the results is as such. There are quite some different assumptions companies have been using for the simulation. As an example, for results based on evaluation method option-1 (Example-2), it is not quite clear to us whether gNB-gNB CLI is applied is the SLS. This would result in a big different in N_SBFD. In addition, we notice that some companies do not use the piecewise mode for gNB noise figure. This would also result in a big difference of N_SBFD in particular in case of UMa scenarios. Hence, we are not quite sure how the conclusion can be made based on the LLS results without discussing these details.

	QC
	We are generally fine with the TP and the suggested editorial changes. However, samples 16-18 are not aligned with the agreed RAN1 simulations assumptions and this should be clarified to the reader of the TP to avoid any confusion. 
Note: RAN1 agreed that interferene samples should be independently updated/generated in each slot. However, Samples 16-18 are based on new interference one per group of 4 slots.



Based on the comments received so far, the following TP is suggested. 

(Closed) FL proposel 3-2
Endorse the following TP for LLS in Section 7.3.2 without the graphs. 

[bookmark: _Toc103163472][bookmark: _Toc104488364][bookmark: _Toc8866][bookmark: _Toc141085070]7.3.2	Link level evaluation results
7.3.2.1	FR1
7.3.2.1.1	Scheme-1 (PUSCH repetition type A without joint channel estimation)
For coverage performance evaluation of SBFD in FR1, 11 sources ([CEWiT], [CMCC], [DOCOMO], [Ericsson], [Huawei], [InterDigital], [OPPO], [Qualcomm], [Samsung], [Xiaomi], [ZTE]) provided 36 samples for evaluation results, assuming PUSCH repetition type A without joint channel estimation
n for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	6 samples (sample 1, 2, 3, 25, 26, 33) from 3 sources ([CEWiT], [DOCOMO], [Samsung]) are based on evaluation method option-1 (Example-1)
-	3 samples (sample 3, 25, 33) from 3 sources ([CEWiT], [DOCOMO], [Samsung]) show a MCL gain of {3.40~5.82}dB for SBFD, assuming INR of co-site inter-sector interference as {-5.44~-10.30}dB, total INR of all inter-site gNB-gNB CLI as {-3.40~15.40}dB, total INR of all UE-gNB interference as {-19.70~37.76}dB
-	3 samples (sample 1, 2, 26) from one source ([DOCOMO]) show a MCL gain of {0.00~0.90}dB for SBFD, assuming INR of co-site inter-sector interference as {-5.50~19.40}dB, total INR of all inter-site gNB-gNB CLI as {-3.40~1.40}dB, total INR of all UE-gNB interference as {-14.90~-19.70}dB
-	15 samples (sample 4, 5, 6, 7, 8, 9, 27, 28, 29, 30, 31, 32, 34, 35, 36) from 5 sources ([CMCC], [OPPO], [Samsung], [Xiaomi], [ZTE]) are based on evaluation method option-1 (Example-2)
-	5 samples (sample 4, 7, 27, 30, 34) from 5 sources ([CMCC], [OPPO], [Samsung], [Xiaomi], [ZTE]) show a MCL gain of {4.91~6.93}dB for SBFD, assuming low load with ∆ as {0.14~1.14}dB
-	5 samples (sample 5, 8, 28, 31, 35) from 5 sources ([CMCC], [OPPO], [Samsung], [Xiaomi], [ZTE]) show a MCL gain of {4.71~6.44}dB for SBFD, assuming medium load with ∆ as {0.28~1.46}dB
-	5 samples (sample 6, 9, 29, 32, 36) from 5 sources ([CMCC], [OPPO], [Samsung], [Xiaomi], [ZTE]) show a MCL gain of {3.38~6.38}dB for SBFD, assuming high load with ∆ as {1.45~2.47}dB
-	9 samples (sample 10, 11, 12, 13, 14, 15, 16, 17, 18) from 2 sources ([Ericsson], [Qualcomm]) are based on evaluation method option-1 (Example-3)
-	One Two samples (sample 10, 13) from one two sources ([Qualcomm], [Ericsson]) show a MCL gain of {4.30~5.30}dB for SBFD, assuming low load
-	One Two samples (sample 11, 14) from one two sources ([Qualcomm], [Ericsson]) show a MCL gain of {1.2~4.68}dB for SBFD, assuming medium load
-	One Two samples (sample 12, 15) from one two sources ([Qualcomm], [Ericsson]) show a MCL gain of {0.48~4.74}dB for SBFD, assuming high load
-	One samples (sample 13) from one source ([Ericsson]) show a MCL gain of 4.30dB for SBFD, assuming low load and randomly drawing a new interference level every SBFD slot based on the interference CDF for SBFD slots
-	One sample (sample 14) from one source ([Ericsson]) show a MCL gain of 1.2dB for SBFD, assuming medium load and randomly drawing a new interference level every SBFD slot based on the interference CDF for SBFD slots
-	One sample (sample 15) from one source ([Ericsson]) show a MCL gain of 0.48dB for SBFD, assuming high load and randomly drawing a new interference level every SBFD slot based on the interference CDF for SBFD slots
-	One samples (sample 16) from one source ([Ericsson]) show a MCL gain of 1.9dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots
-	One samples (sample 17) from one source ([Ericsson]) show a MCL gain of 0.65dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots
-	One samples (sample 18) from one source ([Ericsson]) show a MCL gain of 0.21dB for SBFD, assuming low load and randomly draw a new interference level once per group of 4 SBFD slots based on the interference CDF for SBFD slots
-	Note: RAN1 agreed that interferene samples should be independently updated/generated in each slot. However, Samples 16-18 are based on new interference one per group of 4 slots.
4 samples (sample 21, 22, 23, 24) from one source ([Huawei]) are based on evaluation method option-2
-	2One samples (sample 21, 23) from one source ([Huawei]) show a MCL gain of {3.20~6.70}dB for SBFD, assuming 4 aggressor inter-site gNBs with 5dB INR for each inter-site gNB-gNB CLI, 4 aggressor UEs with 0dB INR for each UE-gNB interference, with or without UL resource muting
-	One sample (sample 23) from one source ([Huawei]) show a MCL gain of 6.70 dB for SBFD, assuming 4 aggressor inter-site gNBs with 5dB INR for each inter-site gNB-gNB CLI, 4 aggressor UEs with 0dB INR for each UE-gNB interference, with UL resource muting
-	One sample (sample 22) from one source ([Huawei]) shows a MCL gain of 0.50dB for SBFD, assuming 4 aggressor inter-site gNBs with 20dB INR for each inter-site gNB-gNB CLI, 4 aggressor UEs with 5dB INR for each UE-gNB interference, without UL resource muting 
-	One sample (sample 24) from one source ([Huawei]) shows a MCL gain of 3.70dB for SBFD, assuming 4 aggressor inter-site gNBs with 20dB INR for each inter-site gNB-gNB CLI, 4 aggressor UEs with 5dB INR for each UE-gNB interference, with UL resource muting

The distribution of the above evaluation results can be visualized as below.
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7.3.2.1.2	Scheme-2 (SBFD with TBoMS PUSCH without joint channel estimation)
For coverage performance evaluation of SBFD in FR1, 4 sources ([CMCC], [Samsung], [Xiaomi], [ZTE]) provided 13 samples for evaluation results, assuming SBFD with TBoMS PUSCH without joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	One sample (sample 10) from one source ([Samsung]) are based on evaluation method option-1 (Example-1)
-	One sample (sample 10) from one source ([Samsung]) show a MCL gain of 5.73dB for SBFD, assuming INR of co-site inter-sector interference as -5.44dB, total INR of all inter-site gNB-gNB CLI as 15.40dB, total INR of all UE-gNB interference as 23.30dB
-	12 samples (sample 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 13) from 4 sources ([CMCC], [Samsung], [Xiaomi], [ZTE]) are based on evaluation method option-1 (Example-2)
-	4 samples (sample 1, 4, 7, 11) from 4 sources ([CMCC], [Samsung], [Xiaomi], [ZTE]) show a MCL gain of {4.40~6.12}dB for SBFD, assuming low load with ∆ as {0.14~1.14}dB
-	4 samples (sample 2, 5, 8, 12) from 4 sources ([CMCC], [Samsung], [Xiaomi], [ZTE]) show a MCL gain of {4.00~5.79}dB for SBFD, assuming medium load with ∆ as {0.43~1.46}dB
-	3 samples (sample 3, 6, 13) from 3 sources ([CMCC], [Samsung], [ZTE]) show a MCL gain of {3.06~4.72}dB for SBFD, assuming high load with ∆ as {1.45~2.19}dB
-	One sample (sample 9) from one source ([Xiaomi]) show a MCL gain of 2.83dB for SBFD, assuming high load with ∆ as 2.47dB
The distribution of the above evaluation results can be visualized as below.
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7.3.2.1.3	Scheme-3 (PUSCH repetition type A with joint channel estimation)
For coverage performance evaluation of SBFD in FR1, 5 sources ([CMCC], [Qualcomm], [Samsung], [Xiaomi], [ZTE]) provided 16 samples for evaluation results, assuming PUSCH repetition type A with joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	One sample (sample 11) from one source ([Samsung]) are based on evaluation method option-1 (Example-1)
-	One sample (sample 11) from one source ([Samsung]) show a MCL gain of 6.26dB for SBFD, assuming INR of co-site inter-sector interference as -5.44dB, total INR of all inter-site gNB-gNB CLI as 15.40dB, total INR of all UE-gNB interference as 23.30dB
-	12 samples (sample 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14) from 4 sources ([CMCC], [Samsung], [Xiaomi], [ZTE]) are based on evaluation method option-1 (Example-2)
-	4 samples (sample 2, 5, 8, 12) from 4 sources ([CMCC], [Samsung], [Xiaomi], [ZTE]) show a MCL gain of {5.76~6.75}dB for SBFD, assuming low load with ∆ as {0.14~1.14}dB
-	4 samples (sample 3, 6, 9, 13) from 4 sources ([CMCC], [Samsung], [Xiaomi], [ZTE]) show a MCL gain of {5.50~6.66}dB for SBFD, assuming medium load with ∆ as {0.28~1.46}dB
-	4 samples (sample 4, 7, 10, 14) from 4 sources ([CMCC], [Samsung], [Xiaomi], [ZTE]) show a MCL gain of {4.23~5.94}dB for SBFD, assuming high load with ∆ as {1.45~2.47}dB
-	3 samples (sample 15, 16, 17) from one source ([Qualcomm]) are based on evaluation method option-1 (Example-3)
-	One sample (sample 15) from one source ([Qualcomm]) show a MCL gain of 5.88dB for SBFD, assuming low load
-	One sample (sample 16) from one source ([Qualcomm]) show a MCL gain of 5.50dB for SBFD, assuming medium load
-	One sample (sample 17) from one source ([Qualcomm]) show a MCL gain of 4.77dB for SBFD, assuming high load
The distribution of the above evaluation results can be visualized as below.
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7.3.2.1.4	Scheme-4 (SBFD with TBoMS PUSCH with joint channel estimation)
For coverage performance evaluation of SBFD in FR1, 5 sources ([CMCC], [Qualcomm], [Samsung], [Xiaomi], [ZTE]) provided 16 samples for evaluation results, assuming SBFD with TBoMS PUSCH with joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	One sample (sample 11) from one source ([Samsung]) are based on evaluation method option-1 (Example-1)
-	One sample (sample 11) from one source ([Samsung]) show a MCL gain of 5.96dB for SBFD, assuming INR of co-site inter-sector interference as -5.44dB, total INR of all inter-site gNB-gNB CLI as 15.40dB, total INR of all UE-gNB interference as 23.30dB
-	12 samples (sample 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14) from 4 sources ([CMCC], [Samsung], [Xiaomi], [ZTE]) are based on evaluation method option-1 (Example-2)
-	4 samples (sample 2, 5, 8, 12) from 4 sources ([CMCC], [Samsung], [Xiaomi], [ZTE]) show a MCL gain of {5.19~6.35}dB for SBFD, assuming low load with ∆ as {0.14~1.14}dB
-	4 samples (sample 3, 6, 9, 13) from 4 sources ([CMCC], [Samsung], [Xiaomi], [ZTE]) show a MCL gain of {5.07~5.99}dB for SBFD, assuming medium load with ∆ as {0.43~1.46}dB
-	4 samples (sample 4, 7, 10, 14) from 4 sources ([CMCC], [Samsung], [Xiaomi], [ZTE]) show a MCL gain of {4.16~5.15}dB for SBFD, assuming high load with ∆ as {1.45~2.47}dB
-	3 samples (sample 15, 16, 17) from one source ([Qualcomm]) are based on evaluation method option-1 (Example-3)
-	One sample (sample 15) from one source ([Qualcomm]) show a MCL gain of 6.88dB for SBFD, assuming low load
-	One sample (sample 16) from one source ([Qualcomm]) show a MCL gain of 6.10dB for SBFD, assuming medium load
-	One sample (sample 17) from one source ([Qualcomm]) show a MCL gain of 5.30dB for SBFD, assuming high load
The distribution of the above evaluation results can be visualized as below.
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7.3.2.2	FR2-1
7.3.2.2.1	Scheme-1 (PUSCH repetition type A without joint channel estimation)
For coverage performance evaluation of SBFD in FR2-1, 4 sources ([DOCOMO], [InterDigital], [Samsung], [ZTE]) provided 10 samples for evaluation results, assuming PUSCH repetition type A without joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	5 samples (sample 1, 2, 5, 6, 10) from 2 sources ([DOCOMO], [Samsung]) are based on evaluation method option-1 (Example-1)
-	5 samples (sample 1, 2, 5, 6, 10) from 2 sources ([DOCOMO], [Samsung]) show a MCL gain of {6.10~8.46}dB for SBFD, assuming INR of co-site inter-sector interference as {-0.25~-22.00}dB, total INR of all inter-site gNB-gNB CLI as {-16.15~-42.00}dB, total INR of all UE-gNB interference as {-3.50~22.44}dB
-	3 samples (sample 7, 8, 9) from one source ([ZTE]) are based on evaluation method option-1 (Example-2)
-	One sample (sample 7) from one source ([ZTE]) show a MCL gain of 6.92dB for SBFD, assuming low load with ∆ as 0.22dB
-	One sample (sample 8) from one source ([ZTE]) show a MCL gain of 6.26dB for SBFD, assuming medium load with ∆ as 1.02dB
-	One sample (sample 9) from one source ([ZTE]) show a MCL gain of 5.86dB for SBFD, assuming high load with ∆ as 1.51dB
The distribution of the above evaluation results can be visualized as below.
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7.3.2.2.2	Scheme-2 (SBFD with TBoMS PUSCH without joint channel estimation)
For coverage performance evaluation of SBFD in FR2-1, 2 sources ([Samsung], [ZTE]) provided 4 samples for evaluation results, assuming SBFD with TBoMS PUSCH without joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	One sample (sample 4) from one source ([Samsung]) are based on evaluation method option-1 (Example-1)
-	One sample (sample 4) from one source ([Samsung]) show a MCL gain of 7.66dB for SBFD, assuming INR of co-site inter-sector interference as -1.17dB, total INR of all inter-site gNB-gNB CLI as -16.15dB, total INR of all UE-gNB interference as 22.44dB
-	3 samples (sample 1, 2, 3) from one source ([ZTE]) are based on evaluation method option-1 (Example-2)
-	One sample (sample 1) from one source ([ZTE]) show a MCL gain of 5.63dB for SBFD, assuming low load with ∆ as 0.22dB
-	One sample (sample 2) from one source ([ZTE]) show a MCL gain of 4.94dB for SBFD, assuming medium load with ∆ as 1.02dB
-	One sample (sample 3) from one source ([ZTE]) show a MCL gain of 4.49dB for SBFD, assuming high load with ∆ as 1.51dB
The distribution of the above evaluation results can be visualized as below.
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7.3.2.2.3	Scheme-3 (PUSCH repetition type A with joint channel estimation)
For coverage performance evaluation of SBFD in FR2-1, 2 sources ([Samsung], [ZTE]) provided 4 samples for evaluation results, assuming PUSCH repetition type A with joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	One sample (sample 4) from one source ([Samsung]) are based on evaluation method option-1 (Example-1)
-	One sample (sample 4) from one source ([Samsung]) show a MCL gain of 8.76dB for SBFD, assuming INR of co-site inter-sector interference as -1.17dB, total INR of all inter-site gNB-gNB CLI as -16.15dB, total INR of all UE-gNB interference as 22.44dB
-	3 samples (sample 1, 2, 3) from one source ([ZTE]) are based on evaluation method option-1 (Example-2)
-	One sample (sample 1) from one source ([ZTE]) show a MCL gain of 7.01dB for SBFD, assuming low load with ∆ as 0.22dB
-	One sample (sample 2) from one source ([ZTE]) show a MCL gain of 6.98dB for SBFD, assuming medium load with ∆ as 1.02dB
-	One sample (sample 3) from one source ([ZTE]) show a MCL gain of 6.59dB for SBFD, assuming high load with ∆ as 1.51dB
The distribution of the above evaluation results can be visualized as below.
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7.3.2.2.4	Scheme-4 (SBFD with TBoMS PUSCH with joint channel estimation)
For coverage performance evaluation of SBFD in FR2-1, 2 sources ([Samsung], [ZTE]) provided 4 samples for evaluation results, assuming SBFD with TBoMS PUSCH with joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU). The following is observed:
-	One sample (sample 4) from one source ([Samsung]) are based on evaluation method option-1 (Example-1)
-	One sample (sample 4) from one source ([Samsung]) show a MCL gain of 7.82dB for SBFD, assuming INR of co-site inter-sector interference as -1.17dB, total INR of all inter-site gNB-gNB CLI as -16.15dB, total INR of all UE-gNB interference as 22.44dB
-	3 samples (sample 1, 2, 3) from one source ([ZTE]) are based on evaluation method option-1 (Example-2)
-	One sample (sample 1) from one source ([ZTE]) show a MCL gain of 6.44dB for SBFD, assuming low load with ∆ as 0.22dB
-	One sample (sample 2) from one source ([ZTE]) show a MCL gain of 5.81dB for SBFD, assuming medium load with ∆ as 1.02dB
-	One sample (sample 3) from one source ([ZTE]) show a MCL gain of 5.38dB for SBFD, assuming high load with ∆ as 1.51dB
The distribution of the above evaluation results can be visualized as below.
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Companies is encouraged to check the TP and provide comments. 
	Source
	Comments

	FL
	Agreed






4 TP on Conclusions
4.1 Semi-static SBFD
The section is for discussion on how to draw conclusions from the evaluation results of semi-static SBFD. The conclusion will be drawn after all evaluation results and summary of observations of semi-static SBFD are captured.

4.2 CLI handling for Semi-static SBFD

4.3 LLS for UL coverage enhancement
(Open) FL proposel 4.3-1
Endorse the following TP for conclusion of LLS for UL coverage enahcnement. 
Based on link level simulation, comparing SBFD with XXXXX slot format and legacy TDD with DDDSU slot format, RAN1 observed, with assumption of 1dB desense for self-interference suppression,
· semi-static SBFD with PUSCH repetition type A without/with joint channel estimation provides the UL coverage gain in range of {0.00~6.75}dB and median value of 5.41dB from 13 sources in FR1 UMa and {5.86~8.76}dB and median value of 6.92dB from 4 sources in FR2-1 Dense UMa , respectively.
· semi-static SBFD with TBoMS with/without joint channel estimation provides the UL coverage gain in range of {2.83~6.88}dB and median value of 5.09dB from 4 sources in FR1 UMa and {4.49~7.82}dB and median value of 5.72dB from 2 sources in FR2-1 Dense UMa, respectively.
· 
Companies is encouraged to check the TP and provide comments. 
	Source
	Comments

	
	

	
	





5 Other proposals
5.1 SLS Evaluation Assumptions
Radius update of Dense Urban with 2-layer from R1-2306642
For Dense Urban with 2-layer, Minimum Micro-center-to-micro-center distance was set to 57.9m which was twice of micro radius R. And R was also achieved consensus in the same meeting as 28.9m. The conclusions of those two parameters kept consistent in this meeting. But in RAN1#110bis-e, the working assumption was confirmed as an agreement with modification of Minimum Micro-center-to-micro-center distance as 40m but without corresponding updating on the value of micro radius R. Therefore, the agreement for UE distribution of Dense Urban with 2-layer should be updated as follow
For UE distribution of Dense Urban with 2-layer, reuse the modeling in TR38.802 as much as possible.
· For FTP traffic model 3: 2/3 users randomly and uniformly dropped around micro TRP centers with radius of R (R = [28.9m]20m), 1/3 users randomly and uniformly dropped throughout the macro geographical area, and 60 users per macro geographical area.
· UE outdoor/indoor proportion: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· Outdoor UEs: 1.5 m; 
· Indoor UEs: 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)

FL proposal: Do not change the radius of micro-layer. SLS evaluation has been completed

Metric definition update from R1-2306642
Definition of packet latency and UPT were agreed in RAN1#110. Dropped FTP packets are not incorporated in the packet latency calculation which means dropped FTP packets are also not incorporated in the UPT. It is reasonable for the case that some packets of one UE are dropped, and the remaining valid FTP packets of this UE are still taken into account in the UPT calculation. But when all the packets of one UE are not delivered successfully, the information of the UE is excluded in the result which shows a better performance by eliminating the poor results. In order to keep the accuracy of SLS performance, the packet latency should be N/A and UPT should be 0 of one UE if all packets of the UE are not delivered successfully. 

Proposal 2: Dropped FTP should be incorporated in the packet latency and UPT calculation when all the FTP packets of one UE are not delivered successfully. In this case, packet latency should be N/A and UPT should be 0Mbs.

FL proposal: Do not change the definition of metrics. SLS evaluation has been completed

Net UPT metric from R1-2306874
Though the agreed observation includes the aspect that the UL UPT gain comes from the trade-off of DL loss or more UL resources, it is ambiguous to observe the overall performance accounting for both DL and UL. For providing clear gain and loss of SBFD, it is beneficial to consider a metric for the overall DL/UL performance.  

As an example of a new metric, we can consider “net UPT gain”, that normalizes the user perceived throughput by the effective resources:



Where the effective resources metric indicates the ratio of useful RBs in a TDD period for a given link direction and it is calculated as: 
· Effective resource in UL or UL resource percentage per TDD period = (Number of UL RBs per cell per TDD period excluding guard bands and guard symbols) / (Total number of RBs per cell per TDD period including DL, UL, guard bands and guard symbols)
· Effective resource in DL or DL resource percentage per TDD period = (Number of DL RBs per cell per TDD period excluding guard bands and guard symbols) / (Total number of RBs per cell per TDD period including DL, UL, guard bands and guard symbols)

Observation 1: There is no clear evaluation metric for the overall system performance with accounting for both DL/UL resource available. It is beneficial to consider net UPT gain metric to account the DL/UL resource differences between the different SBFD frame configurations


FL proposal: Focus on the agreed performance metrics first. If the agreed performance metrics are not enough to discuss performance feasibility of SBFD, then discuss whether this metric is used or not. 

5.2 LLS Evaluation Assumptions

Additional channels to be evaluated from R1-2306400
New H3C proposed to evaluate the following channels additionally in LLS evaluation
· PF3 with 22 bit payload for FR1
· PF1, PF2 with 11bit payload, PF3 with 22 bit payload for FR2-1
· PRACH format 4

Proposal 1: For LLS coverage performance evaluation, the following control channels are considered.
· PUCCH format 3 with 22 bit payload for FR1;
· PUCCH format 1, format 3 with 11 bit payload, and format 3 with 22 bit payload for FR2-1.
Proposal 2: Regarding PUCCH UL coverage study,
· for baseline legacy TDD, single PUCCH in the U slot is assumed;
· for SBFD, five repetitions of the PUCCH with and without DMRS bundling are assumed;
· UL coverage metrics are obtained using link budget template and TDD/SBFD required SINR to achieve target BLER.
Proposal 3: For link level evaluation of coverage performance, PRACH format 4 should be considered for evaluation.

FL proposal: Do not add additional channels in LLS evaluation. LLS evaluation has been completed. 
6 Proposals for Online Session
(Open) Proposed conclusion 2.4-10 
For summary of the observations, RAN1 to adopt the following rule:
· For each-sub-case, 4 median values of all evaluation results for each traffic load are derived
· For mean DL average-UPT gain, a median value (X_mean_DL) is derived
· For 5% DL average-UPT gain, a median value (X_5%_DL) is derived
· For mean UL average-UPT gain, a median value (X_mean_UL) is derived
· For 5% DL average-UPT gain, a median value (X_5%_DL) is derived 
Note 1: To derive a median value, 
· Opt 1. NAN (Not a Number, due to 0/0) is regarded as ‘0%’ or 
· Opt 2. NAN is ignored, i.e., median value is derived from the numbers excluding NAN.
Note 2: The samples are sorted in ascending order, if the number of samples are odd, the median value is the middle one, and if the number of samples are even, the median value is the average value of the two values in the middle part.
· Based on each median value, for each traffic load
· If the median value for a sub-case is larger than 0, RAN1 capture that semi-static SBFD provides mean/5% DL/UL Average-UPT gain of X %. 
· If the median value for a sub-case is lower than 0, RAN1 capture that semi-static SBFD provides mean/5% DL/UL Average-UPT loss of X %. 
· If the median value for a sub-case is equal to 0, RAN1 capture that semi-static SBFD provides no change on mean/5% DL/UL Average-UPT.
· To summarize impacts of key factors, the above rule is applied with following modifications
· 4 median values of all evaluation results with a corresponding key factor for each-sub-case are derived again.
· Note: the key factors are different BS transmission power and different noise figure model. 
· For a conflicting case, companies can bring other metrics/ways to draw a conclusion. Whether or not to use the metrics/ways are separately discussed. 
· E.g., average value of Average-UPT, median of Average-UPT gain, median of Average-UPT loss, inclusion of the box-whisker graph
· Reasons of gain and loss is separatel discussed and included.
· Number of sources for each sub-cases and for each key factor are included.

(Not a part of the proposed conclusion) One Example is shown below:
	In case of using SBFD Alt 4 and large packet size, (SBFD#1_UMA_FR1_Sub#2, X sources)
· Semi-static SBFD provides mean and 5% DL Average-UPT loss of {-9.30%, -9.59%} at low load level, mean and 5% DL Average-UPT loss of {-29.11%, -73.35%} at medium load level, mean and 5% DL Average-UPT loss of {-32.70%, -89.16%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {24.91%, 29.00%} at low load level, mean UL Average-UPT gain of 7.50% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT loss of -1.49% and no change on 5% UL Average-UPT at high load level.
· With 49dBm BS transmission power assumed by Y sources, 
· semi-static SBFD provides mean DL Average-UPT gain of 3.68% and 5% DL Average-UPT loss of -1.71% at low load level, mean DL Average-UPT gain of 1.34% and 5% DL Average-UPT loss of -6.96% at medium load level, mean and 5% DL Average-UPT loss of {-6.16%, -9.52%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {19.94%, 187.62%} at low load level, mean and 5% UL Average-UPT gain of {18.27%, 61.62%} at medium load level, mean and 5% UL Average-UPT gain of {3.92%, 25.42%} at high load level.
· With 53dBm BS transmission power assumed by Z sources, 
· semi-static SBFD provides mean and 5% DL Average-UPT loss of {-13.84%, -21.05%} at low load level, mean and 5% DL Average-UPT loss of {-30.61%, -83.93%} at medium load level, mean and 5% DL Average-UPT loss of {-33.20%, -99.25%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 39.19% and no change on 5% UL Average-UPT at low load level, mean UL Average-UPT gain of 2.99% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT loss of -28.58% and no change on 5% UL Average-UPT at high load level.
· With piecewise linear noise figure model assumed by A sources, 
· semi-static SBFD provides mean and 5% DL Average-UPT loss of {-13.84%, -21.05%} at low load level, mean and 5% DL Average-UPT loss of {-29.46%, -91.20%} at medium load level, mean and 5% DL Average-UPT loss of {-32.55%, -99.25%} at high load level.
· Semi-static SBFD provides mean and 5% UL Average-UPT gain of {43.03%, 58.00%} at low load level, mean UL Average-UPT gain of 18.27% and no change on 5% UL Average-UPT at medium load level, mean UL Average-UPT gain of 3.92% and no change on 5% UL Average-UPT at high load level.
· With 5dB flat noise figure model assumed by B sources, 
· semi-static SBFD provides mean and 5% DL Average-UPT loss of {-7.08%, -8.55%} at low load level, mean and 5% DL Average-UPT loss of {-28.76%, -55.96%} at medium load level, mean and 5% DL Average-UPT loss of {-32.86%, -84.60%} at high load level.
· Semi-static SBFD provides mean UL Average-UPT gain of 24.20% and no change on 5% UL Average-UPT at low load level, mean UL Average-UPT gain of 2.99% and 5% UL Average-UPT loss of -60.24% at medium load level, mean and 5% UL Average-UPT loss of {-6.71%, -60.97%} at high load level.



(Open) FL proposal 4.3-1
Endorse the following TP for conclusion of LLS for UL coverage enhancement. 
Based on link level simulation, comparing SBFD with XXXXX slot format and legacy TDD with DDDSU slot format, RAN1 observed, with assumption of 1dB desense for self-interference suppression,
· semi-static SBFD with PUSCH repetition type A without/with joint channel estimation provides the UL coverage gain in range of {0.00~6.75}dB and median value of 5.41dB from 13 sources in FR1 UMa and {5.86~8.76}dB and median value of 6.92dB from 4 sources in FR2-1 Dense UMa , respectively.
· semi-static SBFD with TBoMS with/without joint channel estimation provides the UL coverage gain in range of {2.83~6.88}dB and median value of 5.09dB from 4 sources in FR1 UMa and {4.49~7.82}dB and median value of 5.72dB from 2 sources in FR2-1 Dense UMa, respectively.

FL proposal (TP for summary of observation)
Endorsed in principle: TP_for_summary_of_observations.docx in R1-2308424 for Section 7.3.1 of TR38.858



7 Agreements/Conclusions
Conclusion
For semi-static SBFD, take the following rule for capturing evaluation results in TR38.858. 
· Detailed evaluation results for all sub-cases are moved to the Annex section.
· For each deployment case (Case 1, 3-2, and 4 in in FR1 and FR2-1) and each scenario under the deployment case, retain the “Summary of Observations section” in the body of the TR.
· In each “Summary of Observations section”, all sub-cases are summarized using qualitative wording
· For each sub-case, it should be quoted how many sources evaluated the sub-case
· Note: same practice has been followed in 9.3.2 and 9.3.3
· For each sub-case, summary of observations are made based on the results of all sources who evaluated that sub-case

Conclusion
For SLS, to draw a conclusion for semi-static SBFD (without CLI handling)with agreed evaluation assumptions, 
· Sub-cases with no less than X sources are prioritized.
· X is 3 for SBFD deployment case 1 or X is 2 for SBFD deployment case 3-2 and 4
· Add the following sentence to show performance results with same area&half TxRU and same area&same TxRU 
· RAN1 didn’t draw a conclusion on performance of antenna configurations with same area&half TxRU and same area&same TxRU due to fewer than 3 sources.
· Note: Charter expressed that this is an important evaluation case.
· RAN1 to strive to draw conclusions according to the following key factors for the cases: 
· Different BS TX power
· BS noise figure model
To draw a conclusion for semi-static SBFD with CLI handling, 
· Including performance comparison between semi-static SBFD with and without CLI handling scheme and specification impact to support CLI scheme, if any
To draw a conclusion for dynamic SBFD, 
· Including performance comparison between dynamic SBFD and semi-static SBFD / dynamic TDD and specification impact to support dynamic SBFD, if any
To draw a conclusion for dynamic/flexible TDD with CLI handling, 
· Including performance comparison between 
· dynamic/flexible TDD with CLI handling 
· dynamic/flexible TDD without CLI handling 
and specification impact to support dynamic/flexible TDD with CLI handling, if any
Note: The number of sources can be included in the conclusions


Agreement
Endorsed in principle: 
· TP#1_Section 7.3.2.docx in R1-2308397 for Section 7.3.2 of TR38.858. 

Agreement
Endorsed in principle: 
· TP#2_Annex B.2_no_figures.docx in R1-2308397 for Annex B.2 of TR38.858. 

Agreement
Endorsed in principle: 
· TP#3_Section 7.3.1.docx in R1-2308397 for Section 7.3.1 of TR38.858. 

Agreement
Endorsed in principle: 
· R1-2307189 for TR38.858. 



Appendix A: SLS Observations/Proposals
A.0 General observations/proposals
	Source
	Observations/Proposals

	R1-2306542 Huawei, HiSilicon
	Proposal 1: Capture the following observations into TR 38.858:
· For Urban Macro and Dense Urban Macro scenarios under FR1, the UL and DL performances for SBFD without any CLI handling enhancements are significantly degraded especially at medium and high load compared to SBFD without CLI. This is due to the serious inter-site gNB-gNB co-channel inter-subband CLI, the blocking issue at gNB sides, and the UE-UE co-channel inter-subband CLI.  
· For SBFD Alt. 4, the UL and DL mean Average-UPT are even much worse than legacy TDD.
· For SBFD Alt. 2, the UL mean Average-UPT gain is much smaller than the 80% resource increase and the DL mean Average-UPT loss is much larger than the 24% resource loss.
· For SBFD Alt. 1, the UL mean Average-UPT gain is much smaller than the 60% resource increase and the DL mean Average-UPT loss is much larger than the 18% resource loss.
· Coordinated beamforming (CBF) is beneficial to reduce the blocking at gNB sides to achieve better UL performance of SBFD, but it deteriorates DL performance of SBFD in some cases.
· Compared with the CBF based on gNB-gNB steering vector, the CBF based on gNB-gNB channel measurement has better flexibility to solve the blocking issue.
· Coordinated scheduling (CS) can suppress the UE-UE co-channel inter-subband CLI to achieve better DL performance of SBFD, but it slightly deteriorates UL performance of SBFD.
· CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI and CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI have similar UL/DL performance.
· E-MMSE-IRC receiver can suppress the inter-site gNB-gNB co-channel inter-subband CLI to achieve better UL performance of SBFD.
· Compared with E-MMSE-IRC receiver based on transparent UL resource muting, E-MMSE-IRC receiver based on non-transparent UL resource muting has less overhead and achieves better UL performance.
· SBFD with all enhancements achieves better UL performance and acceptable DL performance loss compared to legacy TDD, especially for UL and DL coverage performance.
· SBFD with all enhancements includes CBF based on gNB-gNB channel measurement, CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI, and E-MMSE-IRC receiver based on non-transparenet UL resources muting for inter-site gNB-gNB co-channel inter-subband CLI measurement.
· Support gNB-gNB channel measurement to enable CBF.
· Do not support L1/L2 measurement and report of UE-UE co-channel inter-subband CLI. 
· Support non-transparent UL resource muting to enable E-MMSE-IRC receiver for inter-site gNB-gNB co-channel inter-subband CLI suppression. 
Proposal 2: Capture the following observations into TR 38.858
· UL resource muting is beneficial for SBFD to suppress the gNB-to-gNB co-channel CLI in order to achieve better UL coverage performance.
Proposal 3: Capture the following observations into TR 38.858: 
· The support of non-transparent UL muting resource is beneficial for inter-site gNB-gNB co-channel CLI suppression. 


	R1-2306746 
vivo
	[bookmark: _Ref134784009]Observation 1: The resource gain/loss in UL and DL, as well as the spectral efficiency gain/loss in UL and DL for SBFD over the legacy TDD, are closely aligned
[bookmark: _Ref142572438]Observation 2: Inter-UE CLI has significant impact to the DL performance 
[bookmark: _Ref142572467]Observation 3: CLI handling mechanisms, such as CLI-aware scheduling, can significantly improve system performance in the presence of inter-UE CLI 
[bookmark: _Ref142572584]Observation 4: Support for mechanisms that enable efficient inter-UE CLI measurement and reporting is essential to improve DL performance   
[bookmark: _Ref134784080]Observation 5: Intra-site gNB CLI has significant impact to the UL performance
[bookmark: _Ref134784104]Observation 6: Intra-site isolation has a major influence on UL performance


	R1-2306835 
Intel
	Observation 1:
· From the interference components analysis, for the considered scenarios and traffic loads it can be observed:
· FR2 DL operation is insensitive to new interference components from SBFD up to higher loading in FTP traffic.
· FR2 UL operation is affected by the new interference components from SBFD for Dense Urban scenario but does not experience outage in SINR.
· FR1 operation is sensitive to new interference components from SBFD:
· In Macro scenario, UE-UE and gNB-gNB interference is severe and causes degradation to SINR/RU.
· In Indoor scenario, UE-UE interference is also noticeable, but does not cause major degradation to system performance.

Observation 2:
· For large packets, from the UE-average packet delay analysis, for the considered scenarios and traffic loads it can be observed:
· FR2 scenarios experience noticeable packet delay gains from SBFD in low to medium traffic loading conditions, and the gains are still observed in high loading conditions.
· FR1 Indoor scenario experiences noticeable packet delay gains from SBFD for both DL and UL, without observing impact from new interference types of SBFD.
· FR1 Macro scenario experiences noticeable degradation in DL from SBFD when new SBFD interference type is enabled, but positive gains are observed in UL.
· FR2 scenarios experience appreciable packet delay gains for UL but degradation for DL (especially for FR2 dense urban scenarios with medium to high loads) from dynamic TDD without any special handling of CLI.
· FR1 scenarios experience degradation in DL from dynamic TDD without any special handling of CLI.
· FR1 Indoor scenario experiences appreciable packet delay gains in UL from dynamic TDD without any special handling of CLI, with some cases outperforming SBFD in low RU conditions.
· FR1 Macro scenario experiences modest packet delay gains in UL with dynamic TDD without any special handling of CLI for low to medium loading.

Observation 3:
· For small packets, from the UE-average packet delay analysis, for the considered scenarios and traffic loads it can be observed:
· FR1 Indoor scenario experiences noticeable packet delay gains from SBFD, without observing impact from new interference types of SBFD.
· FR1 Macro scenario experiences noticeable degradation in DL from SBFD when new SBFD interference type is enabled, but positive gains are observed in UL.
· FR1 Indoor scenario experiences degradation for both DL and UL with dynamic TDD without any special handling of CLI for the considered UL-DL ratio adaption rate.
· FR1 Macro scenario experiences noticeable packet delay gains for DL and UL (latter for low and medium loading) with dynamic TDD without any special handling of CLI.


	R1-2306906
Sony
	Proposal 1: Capture the System Level Simulation results for FR1 Urban Macro comparing SBFD and TDD to TR 38.858.


	R1-2307571 OPPO
	Observation 1: The setup of SBFD does not change the tendency that the UE DL UPT decreases as traffic load increases.
Observation 2: The setup of UL subband over DL symbols improves the UL UPT per UE.
Observation 3: The setup of UL subband over DL symbols impact the DL UPT almost all evaluated cases when packet size is large (0.5Mbytes DL & 0.125Mbytes UL).




A.1 SBFD Deployment Case 1
A.1.1 FR1 Indoor office
	Source
	Observations/Proposals

	R1-2306400
New H3C
	Observation 4: For Urban Macro case (FR1), compared to legacy TDD, SBFD with {XXXXU} achieves better UL user throughput
Observation 5: For Urban Macro case (FR1), compared with legacy TDD, SBFD with {XXXXX} improve the UL UPT at 5%-UPT and 50%-UPT and has no obvious DL UPT degradation at all traffic loads.
Observation 6: For Urban Macro case (FR1), compared with legacy TDD, SBFD with {XXXXU} can reduce the UL latency at the cost of increased DL latency especially in medium/high RU.

	R1-2306642
Spreadtrum
	Observation 1: For indoor office with large packet size, compared to legacy TDD, SBFD with {XXXXU} achieves better UL UPT in all kinds of traffic loads at the cost of degradation of DL UPT.
Observation 2: For indoor office with large packet size, compared to legacy TDD, SBFD with {XXXXX} has comparable DL UPT and small improvement in UL UPT at all traffic loads.
Observation 3: For indoor office with large packet size, compared to legacy TDD, SBFD with {XXXXU} can significantly reduce the UL latency at the cost of increased DL latency especially in medium/high RU.
Observation 4: For indoor office with large packet size, compared to legacy TDD, SBFD with {XXXXX} can reduce mean DL and UL packet latency slightly at all traffic loads.
Observation 5: For indoor office with small packet size, compared to legacy TDD, SBFD with {XXXXX} and {XXXXU} achieve significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, and have comparable performance in DL UPT.
Observation 6: For indoor office with small packet size, compared to legacy TDD, SBFD with {XXXXX} and {XXXXU} can reduce all UL packet latency significantly except 5% UL packet latency at all traffic loads.


	R1-2306746
vivo
	SBFD Alt 4(XXXXX) &Small packet 
Observation 1: For FR 1 InH and asymmetric packet size with 4Kbytes for DL and 1Kbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 6.18%, 6.59% and 7.21% gain with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 7.60%, 8.14% and 8.79% gain with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 161.45%, 121.11% and 67.11% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 159.98%, 117.61% and 43.22% gain with low, medium and high load.

SBFD Alt 4(XXXXX) &Large packet 
Observation 2: For FR 1 InH and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 1.76%, 4.65% and 11.11% gain with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 6.93%, 6.37% and 12.75% gain with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 15.23%, 11.80% and 4.72% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 15.35% and 16.96% gain with low and medium load, but has 2.16% degradation with high load.

SBFD Alt 2(XXXXU) &Small packet 
Observation 3: For FR 1 InH and asymmetric packet size with 4Kbytes for DL and 1Kbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) has 1.68%, 1.73% and 5.40% degradation with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) has 1.13%, 0.82% and 19.53% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) achieves 153.39%, 129.00% and 108.64% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) achieves 154.80%, 127.11% and 110.05% gain with low, medium and high load.

SBFD Alt 2(XXXXU) &Large packet 
Observation 4: For FR 1 InH and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) has 19.59%, 21.71% and 23.70% degradation with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) has 13.68%, 21.93% and 48.26% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) achieves 89.00%, 95.36% and 119.40% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) achieves 96.34%, 109.82% and 133.38% gain with low, medium and high load.


	R1-2306874 Nokia
	Observation 7: For Deployment Case 1 FR1 Indoor Office scenario and large packet size:
· SBFD XXXXX and static TDD DDDSU provide almost identical UL and DL performance. 
· SBFD XXXXU provides 50% to 70% UL UPT improvement at the expense of a DL UPT degradation of approximately 20% at low and medium load, and up to 70% in the 5%-ile DL average UPT at high loads.
· For low and medium loads, dynamic TDD provides a UL UPT gain between 100% to 150% as compared static TDD and SBFD XXXXX, and up to 65% gain over SBFD XXXXU. Contrary to SBFD XXXXU, dynamic TDD does not come at the expense of significantly worse DL average UPT performance. 

Observation 8: For Deployment Case 1 FR1 Indoor Office scenario and small packet size:
· SBFD XXXXX and XXXXU provides approximately 50% higher UL 5%/50%/95%-ile UL UPT performance compared to static TDD. 
· SBFD XXXXX provides also a small 3% to 10% DL UPT gain over static TDD, while SBFD XXXXU performs worse than static TDD in DL in most of the cases. 
· Static TDD with DSUSU frame structure provides 25%-35% UL UPT improvement over static TDD with DDDSU for all the percentiles and offered load conditions. In DL, Static TDD with DSUSU performs 2-5% worse than DDDSU at low load, while larger degradation (5-25%) is obtained at medium load. 


	R1-2306981 ZTE
	Observation 3: Regarding FR1 indoor office deployment case 1,
· SBFD obtains UL performance gains for almost all the cases for both SBFD pattern Alt.2 and Alt.4 for both large and small packet sizes.
· For SBFD, DL performance loss is observed for large packet size under different traffic loads and for small packet size under high traffic load especially for cell-edge UEs.
· Overall, cell-edge UEs are more vulnerable to interference compared with cell-centre UEs.


	R1-2307083 CATT
	Observation 1: For indoor scenario (FR1) with large packet size, compared to legacy TDD, SBFD with Alt 2 improves UL average-UPT at all three load conditions at the cost of degraded DL average-UPT.
Observation 2: For indoor scenario (FR1) with large packet size, compared to legacy TDD, SBFD with Alt 2 decrease the UL packet-latency at the cost of increased DL packet-latency.
Observation 3: For indoor scenario (FR1) with SBFD Alt 2 and large packet size, the gain of UL average-UPT at least comes from more UL resources and more UL transmission opportunities for SBFD compared to legacy TDD and the loss of DL average-UPT for SBFD at least comes from less DL resources for SBFD compared to legacy TDD.
Observation 4: For indoor scenario (FR1) with small packet size, compared to legacy TDD, SBFD with Alt 2 improve UL average-UPT at all load conditions at the cost of degraded DL average-UPT.
Observation 5: For indoor scenario (FR1) with small packet size, compared to legacy TDD, SBFD with Alt 2 reduce the UL packet-latency at the cost of increased DL packet-latency.
Observation 6: For indoor scenario (FR1) with SBFD Alt 2 and small packet size, the gain of UL average-UPT at least comes from more UL resources and more UL transmission opportunities for SBFD compared to legacy TDD, the loss of DL average-UPT for SBFD at least comes from less DL resources for SBFD compared to legacy TDD and the gain of DL average-UPT for SBFD at least comes from reduced HARQ-ACK feedback latency for SBFD compared to legacy TDD.
Observation 7: For indoor scenario (FR1) with large packet size, compared to legacy TDD, SBFD with Alt 4 improves UL average-UPT at low/medium load conditions and improves DL average-UPT at all load conditions.
Observation 8: For indoor scenario (FR1) with large packet size, compared to legacy TDD, SBFD with Alt 4 decrease DL packet-latency at all load conditions and decrease UL packet-latency at low and median traffic loads.
Observation 9: For indoor scenario (FR1) with SBFD Alt 4 and large packet size, the gain of UL average-UPT at least comes from more UL transmission opportunities for SBFD compared to legacy TDD and the loss of UL average-UPT for SBFD at least comes from inter-subband interference, the gain of DL average-UPT for SBFD at least comes from more DL transmission opportunities and reduced HARQ-ACK feedback latency for SBFD compared to legacy TDD.
Observation 10: For indoor scenario (FR1) with small packet size, compared to legacy TDD, SBFD with Alt 4 improves both DL average-UPT and UL average-UPT at all load conditions.
Observation 11: For indoor scenario (FR1) with small packet size, compared to legacy TDD, SBFD with Alt 4 decrease the UL packet-latency and DL packet-latency at all load conditions.
Observation 12: For indoor scenario (FR1) with SBFD Alt 4 and small packet size, the gain of UL average-UPT at least comes more UL transmission opportunities for SBFD compared to legacy TDD and the loss of UL average-UPT for SBFD at least comes from inter-subband interference, the gain of DL average-UPT for SBFD at least comes from reduced HARQ-ACK feedback latency for SBFD compared to legacy TDD.


	R1-2307192 CMCC
	Observation 1: For sub-case SBFD#1_InH_FR1_Sub#1, assuming RSI based on 1dB desense, SBFD slot configuration Alt-4 ({DDDSU} vs. {XXXXX}), Twice area & same TxRUs (Option 2), Packet Size with 4Kbytes for DL and 1Kbyte for UL, key findings are summarized below:
-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, improvement of 12.23% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, improvement of 25.15% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, improvement of 12.44% for SBFD
-	Regarding mean value of DL packet-latency CDF, decrease of -20.37% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 44.69% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 65.28% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 44.03% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -36.61% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -40.00% for SBFD
-	Traffic load with {DL,UL} = {Medium, Medium}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, improvement of 9.32% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, improvement of 25.08% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, improvement of 8.26% for SBFD
-	Regarding mean value of DL packet-latency CDF, decrease of -14.47% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 30.83% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 47.09% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 30.92% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -25.49% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -25.00% for SBFD
-	Traffic load with {DL,UL} = {High, High}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, improvement of 8.58% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, improvement of 9.45% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, improvement of 8.84% for SBFD
-	Regarding mean value of DL packet-latency CDF, decrease of -27.27% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 14.95% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 19.12% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 17.37% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -12.69% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -25.00% for SBFD
Observation 2: For sub-case SBFD#1_InH_FR1_Sub#2, assuming RSI based on 1dB desense, SBFD slot configuration Alt-4 ({DDDSU} vs. {XXXXX}), Twice area & same TxRUs (Option 2), Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL, key findings are summarized below:
-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, improvement of 0.81% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, improvement of 1.87% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, improvement of 0.87% for SBFD
-	Regarding mean value of DL packet-latency CDF, decrease of -3.35% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, degradation of -1.72% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 0.24% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, degradation of -0.61% for SBFD
-	Regarding mean value of UL packet-latency CDF, increase of 2.19% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, increase of 13.04% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, increase of 4.00% for SBFD
-	Traffic load with {DL,UL} = {Medium, Medium}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, improvement of 0.72% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -5.57% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, improvement of 1.97% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 0.43% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, decrease of -5.00% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 4.06% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 9.42% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 3.95% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -3.02% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, increase of 13.04% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -3.70% for SBFD
-	Traffic load with {DL,UL} = {High, High}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, improvement of 1.91% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -0.34% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, improvement of 0.43% for SBFD
-	Regarding mean value of DL packet-latency CDF, decrease of -8.48% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, decrease of -3.23% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 14.59% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 16.74% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 15.92% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -4.57% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, increase of 13.04% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -31.58% for SBFD
Observation 3: For sub-case SBFD#1_InH_FR1_Sub#3, assuming RSI based on 1dB desense, SBFD slot configuration Alt-2 ({DDDSU} vs. {XXXXU}), Twice area & same TxRUs (Option 2), Packet Size with 4Kbytes for DL and 1Kbyte for UL, key findings are summarized below:
-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -3.32% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, improvement of 1.73% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -2.71% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 7.56% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 42.13% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 60.33% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 42.30% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -33.60% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -40.00% for SBFD
-	Traffic load with {DL,UL} = {Medium, Medium}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -6.77% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, improvement of 0.03% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -7.26% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 2.63% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 29.64% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 43.42% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 31.89% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -23.76% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -25.00% for SBFD
-	Traffic load with {DL,UL} = {High, High}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -12.88% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -28.56% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -13.07% for SBFD
-	Regarding mean value of DL packet-latency CDF, decrease of -0.76% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 100.00% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 13.76% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 12.84% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 16.88% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -10.28% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -25.00% for SBFD
Observation 4: For sub-case SBFD#1_InH_FR1_Sub#4, assuming RSI based on 1dB desense, SBFD slot configuration Alt-2 ({DDDSU} vs. {XXXXU}), Twice area & same TxRUs (Option 2), Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL, key findings are summarized below:
-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -21.74% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -23.13% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -21.46% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 24.32% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, increase of 23.53% for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 23.53% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 66.34% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 67.82% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 65.40% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -40.77% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, decrease of -39.13% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -40.00% for SBFD
-	Traffic load with {DL,UL} = {Medium, Medium}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -26.86% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -35.47% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -27.29% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 44.84% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, increase of 23.53% for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 35.00% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 80.33% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 92.50% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 80.80% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -48.00% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, decrease of -39.13% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -40.74% for SBFD
-	Traffic load with {DL,UL} = {High, High}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -32.04% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -53.13% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -34.85% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 192.92% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, increase of 23.53% for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 51.61% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 110.44% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 142.11% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 111.67% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -60.16% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, decrease of -39.13% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -55.26% for SBFD


	R1-2307274
Apple
	Observation: For indoor scenario with no gNB-to-gNB CLI, no SI at the BS, and no UL UE power reduction quickly degrades as the system UL load increases.


	R1-2307381 Xiaomi
	Interference analysis
Observation 6: In InH scenario, the following observations can be obtained for UL and DL interference.
· The signal is much stronger than total interference in UL, which means interference introduced by SBFD operation is negligible in InH scenario.
· Inter-site gNB-gNB co-channel inter-subband CLI in InH can be suppressed very well even with low CLI suppression capability.
· Legacy DL interference dominates DL interference and SBFD operation rarely impacts DL transmission.

Receiver Blocking
[bookmark: _Hlk135043704]Observation 7: Despite of the assumed spatial isolation and digital isolation in CLI suppression capability, the following observations can be observed for piece wise BS noise figure in InH scenario.
· The total received power at gNB side is always smaller than -35dBm and BS noise figure is always fixed to the minimum value 13dB.

Additional solutions to suppress inter-site gNB-gNB co-channel inter-subband CLI is not needed for InH gNB to avoid receiver blocking.

DL/UL UPT
Observation 8: In InH scenario, following observation can be obtained for DL/UL Average-UPT of SBFD compared with legacy TDD:
· For UL Average-UPT
· UL Average-UPT of SBFD Alt 2 increases compared with legacy TDD for large and small packet. UL Average-UPT of SBFD Alt 4 is similar with legacy TDD for large packet and is larger than legacy TDD for small packet.
· For SBFD Alt 2 and SBFD Alt 4, the improvement of UL Average-UPT for small packet is more significant than that of large packet.
· The improvement of UL Average-UPT for SBFD Alt 2 is more significant than that of SBFD Alt 4 for large packet. The improvement of UL Average-UPT for SBFD Alt 2 is similar with that of SBFD Alt 4 for small packet.
· For DL Average-UPT
· For SBFD Alt 2, DL Average-UPT decreases significantly for large packet and DL Average-UPT is similar with legacy TDD for small packet. For SBFD Alt 4, DL Average-UPT is similar with legacy TDD for large packet, and DL Average-UPT increases significantly for small packet.
· For SBFD Alt 2, the degradation of DL Average-UPT for small packet is less significant than that of large packet. 
-	For the ratio of improvement of UL performance and degradation of DL performance
· For SBFD Alt 2, improvement of UL performance is more significant than the degradation of DL performance for large and small packet.
· For SBFD Alt 4, both UL performance and DL performance are improved.


Observation 9: In InH scenario with high and low CLI suppression capability, following observation can be obtained for DL/UL Average-UPT of SBFD:
· UL Average-UPT and DL Average-UPT in InH with high CLI suppression capability is nearly same with that in InH with low CLI suppression capability in low, medium and high RU, for both large packet and small packet.

DL/UL latency
Observation 10: In InH scenario, following observations can be obtained for DL/UL latency of SBFD compared with legacy TDD:
· For UL latency
· UL latency of SBFD Alt 2 and SBFD Alt 4 decreases compared with legacy TDD for large and small packet.
· For SBFD Alt 2 and SBFD Alt 4, the improvement of UL latency for small packet is more significant than that of large packet.
· The improvement of UL latency for SBFD Alt 2 is more significant than that of SBFD Alt 4 for large packet. The improvement of UL latency for SBFD Alt 2 is similar with that of SBFD Alt 4 for small packet
· For DL latency
· For SBFD Alt 2, DL latency is similar with that of legacy TDD in low and medium RU for small packet and larger than that of legacy TDD in other cases.
· For SBFD Alt 4 DL latency is similar with that of legacy TDD for large packet and smaller than that of legacy TDD for small packet.
· For SBFD Alt 2, DL latency increasement for small packet is less significant than that of large packet. For SBFD Alt 4, DL latency reduction for small packet is more significant than that of large packet.
· DL latency of SBFD Alt 2 increases and DL latency of SBFD Alt 4 decreases.
-	For the ratio of improvement of UL performance and degradation of DL performance
· For SBFD Alt 2, improvement of UL performance is more significant than the degradation of DL performance for large and small packet.
· For SBFD Alt 4, both UL performance and DL performance are improved.

Observation 11: In InH scenario with high and low CLI suppression capability, following observation can be obtained for DL/UL latency of SBFD.
· DL/UL latency in InH with high CLI suppression capability is nearly same with that in InH with low CLI suppression capability in low, medium and high RU for large packet and small packet.


DL/UL RU
Observation 12: In InH scenario, following observation can be obtained for resource utilization.
· For UL RU
· UL RU of SBFD Alt 2 decreases for large and small packet. UL RU of SBFD Alt 4 is similar with legacy TDD for large packet and is smaller than that of legacy TDD for small packet.
· Reduction for small packet and large packet are similar when using SBFD Alt 2. Reduction for small packet is more significant than that of large packet when using SBFD Alt 2.
· For DL RU
· DL RU of SBFD Alt 2 increases for large and small packet. DL RU of SBFD Alt 4 is similar with that of legacy TDD for large and small packet.
· Increase for small packet and large packet are similar when using SBFD Alt 2. Reduction for small packet and large packet are similar when using SBFD Alt 4.


	R1-2307817 Sharp
	Observation 1: In an Indoor office scenario with Alt2 SBFD configuration with a small packet size, UL average-UPT gain is observed irrespective of traffic load configuration.
Observation 2: In an Indoor office scenario with Alt2 SBFD configuration with a small packet size, DL average-UPT degradation is marginal in the low load traffic case, and the degradation gets larger with the higher load traffic.
Observation 3: In an indoor office scenario with Alt2 SBFD configuration with a large packet size, large UL average-UPT gain is observed irrespective of traffic load configuration. 
Observation 4: In an indoor office scenario with Alt2 SBFD configuration with a large packet size, reduction in DL average-UPT is smaller than the gain in UL average-UPT.
Observation 5: In an indoor office scenario with Alt4 SBFD configuration with a small packet size, large UL average-UPT gain is observed irrespective of traffic load configuration. 
Observation 6: In an indoor office scenario with Alt4 SBFD configuration with a small packet size, DL average-UPT gain is observed irrespective of traffic load configuration.
Observation 7: In an indoor office scenario with Alt4 SBFD configuration with a large packet size, UL average-UPT gain is observed irrespective of traffic load configuration. 
Observation 8: In an indoor office scenario with Alt4 SBFD configuration with a large packet size, DL average-UPT gain is not observed irrespective of traffic load configuration.


	R1-2307922 Qualcomm
	Observation 17: For Indoor Hotspot (FR1) with small packet, downlink and uplink UPTs of SBFD Alt 4 exhibits gain in all loads as compared to TDD due to duty cycle improvement. The placement of Indoor TRPs on the ceiling has lowered the impact of cross-link interference between gNBs. 

Observation 18: For Indoor Hotspot (FR1) with small packet, SBFD Alt 2 exhibits similar performance of TDD in DL UPT, and similar performance of SBFD Alt 4 in uplink UPT.

Observation 19: For Indoor Hotspot (FR1) with small packet, under high load conditions SBFD Alt2 starts to show loss in downlink gains as compared to TDD as it has lower downlink resources as compared to TDD. 

Observation 20: For Indoor Hotspot (FR1) with large packet, SBFD Alt2 exhibits large gain in UL UPT as compared to TDD due to more uplink resources than TDD and uplink duty cycle advantage.

Observation 21: For Indoor Hotspot (FR1) with large packet, SBFD Alt4 has exhibits some gains in UL UPT as compared to TDD.

Observation 22: For Indoor Hotspot (FR1) with large packet, SBFD Alt 2/4 has lower DL resources than TDD, resulting into lower DL UPT. 


	R1-2307324 Ericsson
	[bookmark: _Toc142671465][bookmark: _Hlk142670383][bookmark: _Hlk139879003]Observation 26 For FR1 indoor deployments: With large packet sizes, SBFD does not provide meaningful gains compared to static TDD in both UL and DL when DL/UL resource splitting are similar to reference static TDD. With small packet sizes, SBFD provides some UL performance gains. However, similar gains are achievable with other existing configurations such as DTDD or the proposed static TDD 2UL DUDDU.


	R12307674 Samsung
	Observation 14 For SBFD {XXXXU} on Indoor scenario, UL UPT performance is significantly improved thanks to SBFD operation. And, For SBFD {XXXXX} on Indoor scenario, UL UPT performance can be beneficial to UE which is located poor channel environment.
Observation 15 For SBFD {XXXXU} on Indoor scenario, DL UPT performance is degraded due to reduced total DL resource. And, For SBFD {XXXXX} on Indoor scenario, DL UPT performance can be improved or maintained.



A.1.2 FR1 UMa
	Source
	Observations/Proposals

	R1-2306400 New H3C
	Observation 4: For Urban Macro case (FR1), compared to legacy TDD, SBFD with {XXXXU} achieves better UL user throughput
Observation 5: For Urban Macro case (FR1), compared with legacy TDD, SBFD with {XXXXX} improve the UL UPT at 5%-UPT and 50%-UPT and has no obvious DL UPT degradation at all traffic loads.
Observation 6: For Urban Macro case (FR1), compared with legacy TDD, SBFD with {XXXXU} can reduce the UL latency at the cost of increased DL latency especially in medium/high RU.

	R1-2306542 Huawei, HiSilicon
	Observation 31: For Alt. 4 under Urban Macro scenario with large packet, the following can be observed from UL signal/interference analysis for legacy TDD and SBFD without any enhancements:
· SBFD has higher UL signal power than legacy TDD for UL coverage-limited UEs and same UL signal power as legacy TDD for other UEs.
· Compared with Alt. 4 under Dense Urban Macro layer scenario, there are more UEs under full transmit power for Alt. 4 under Urban Macro scenario.
· For SBFD, inter-site gNB-gNB co-channel inter-subband CLI (leakage) dominates UL interference:
· For SBFD, the inter-site gNB-gNB co-channel inter-subband CLI (leakage) is much stronger than the legacy UL interference for legacy TDD, which can affect UL performance of SBFD directly.
· For SBFD, the inter-site gNB-gNB co-channel inter-subband CLI (leakage) leads to stronger legacy UL interference than legacy TDD indirectly, especially for medium RU and high RU.
· For SBFD, inter-site gNB-gNB co-channel inter-subband CLI (selectivity), co-site inter-sector gNB-gNB co-channel inter-subband CLI, and gNB self-interferences can be ignored compared with the inter-site gNB-gNB co-channel inter-subband CLI (leakage).
· For SBFD, some enhancements to suppress the inter-site gNB-gNB co-channel inter-subband CLI (leakage) should be supported, e.g., E-MMSE-IRC receiver.
Observation 32: For Alt. 4 under Urban Macro scenario with large packet, the following can be observed from DL signal/interference analysis for legacy TDD and SBFD without any enhancements:
· SBFD has same DL signal power as legacy TDD.
· SBFD has similar legacy DL interference to legacy TDD.
· For SBFD, UE-UE co-channel inter-subband CLI is comparable to the legacy DL interference.
· For SBFD, some enhancements to suppress the UE-UE co-channel inter-subband CLI should be supported, e.g., coordinated scheduling (CS).
Observation 33: For Alt. 4 under Urban Macro scenario with large packet, the following can be observed from blocking analysis at gNB sides for SBFD without any enhancements:
· The noise figure of receiver will be deteriorated severely at gNB sides for each RU, and the receiver will be blocked at gNB sides.
· Average total power received by gNB exceeds -43dBm with 60%, 99%, and 100% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB exceeds -25dBm with 1%, 12%, and 27% probability for low RU, medium RU, and high RU, respectively.
· For SBFD, some enhancements to solve the blocking issue at gNB sides for SBFD should be supported, e.g., coordinated beamforming (CBF).
Observation 34: For Alt. 4 under Urban Macro scenario with large packet, the following can be observed from blocking analysis at gNB sides for SBFD with coordinated beamforming.
· CBF#0 (CBF based on gNB-gNB steering vector): the deterioration of noise figure and the blocking issue at gNB sides can be mitigated, but the blocking issue cannot be solved.
· Average total power received by gNB exceeds -43dBm with 15%, 50%, and 80% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB exceed -25dBm with 0%, 1%, and 5% probability for low RU, medium RU, and high RU, respectively. 
· CBF#1 (CBF based on gNB-gNB channel measurement): the deterioration of noise figure can be mitigated significantly, and the blocking issue at gNB sides can be solved.
· Average total power received by gNB exceeds -43dBm with 2%, 15%, and 40% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB will not exceed -25dBm for each RU.
· Compared with CBF#0, CBF#1 reduces 15dB, 12dB, and 12dB maximum average total power received by gNB for low RU, medium RU, and high RU, respectively.
Observation 35: For Alt. 4 under Urban Macro scenario with large packet, the following can be observed from UL Type-2 RU evaluation results:
· Case 1: SBFD without any enhancements increases 6%, 49% and 36% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 2: SBFD with CBF based on gNB-gNB steering vector increases 6%, 43%, and 38% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case3: SBFD with CBF based on gNB-gNB channel measurement increases 6%, 43%, and 37% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 4: SBFD with CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI increases 6%, 42%, and 34% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 5: SBFD with CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI increases 5%, 42%, and 34% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 6: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 0 increases 5%, 46%, and 39% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 7: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 1 increases 13%, 51%, and 39% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 8: SBFD with E-MMSE-IRC receiver based on non-transparent resource muting increases 2%, 35%, and 39% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements increases 1%, 15%, and 18% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 10: SBFD without CLI increases 1%, 9%, and 19% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
Observation 36: For Alt. 4 under Urban Macro scenario with large packet, the following can be observed from UL Average-UPT evaluation results:
· Case 1: SBFD without any enhancements has worse UL Average-UPT than legacy TDD, especially for medium RU and high RU, due to inter-site gNB-gNB co-channel inter-subband CLI and blocking issue at gNB sides.
· Case 2/3: SBFD with CBF achieves better UL Average-UPT than SBFD without any enhancements, but worse than legacy TDD, since the CBF can solve the blocking issue at gNB sides but cannot suppress the inter-site gNB-gNB co-channel inter-subband CLI due to leakage.
· SBFD with CBF#1 (gNB-gNB channel measurement based CBF) achieves better UL Average-UPT than SBFD with CBF#0 (gNB-gNB steering vector based CBF), since CBF#1 has more flexibility than CBF#0 to solve the blocking issue at gNB sides.
· Case 4/5: SBFD with CS has slightly worse UL Average-UPT than SBFD without any enhancements, since the CS sacrifices UL performances to suppress the UE-UE co-channel inter-subband CLI.
· SBFD with CS#0 (L3 measurement and report of UE-UE co-channel inter-subband CLI based CS) and SBFD with CS#1 (L1/L2 measurement and report of UE-UE co-channel inter-subband CLI based CS) have similar UL performance.
· Case 6 to 8: SBFD with E-MMSE-IRC receiver achieves better UL Average-UPT than SBFD without any enhancements if UL overhead is small enough, since the E-MMSE-IRC receiver can suppress the inter-site gNB-gNB co-channel inter-subband CLI; but it has worse one than legacy TDD for high RU in which the receiver will be blocked with a high probability.
· SBFD with IRC#1 (non-transparent UL resource muting based E-MMSE-IRC receiver) achieves better UL Average-UPT than SBFD with IRC#0-0 and IRC#0-1 (transparent UL resource muting based E-MMSE-IRC receiver with pattern 0 and 1), since the non-transparent UL resource muting has less UL overhead than the transparent UL resource muting.
· SBFD with IRC#1 achieves 18%, 14%, and 12% gains of mean UL Average-UPT than SBFD with IRC#0-0 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 19%, 21%, and 66% gains of 50% UL Average-UPT than SBFD with IRC#0-0 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 30%, 35%, and 21% gains of mean UL Average-UPT than SBFD with IRC#0-1 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 36%, 60%, and 77% gains of 50% UL Average-UPT than SBFD with IRC#0-1 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 for Alt. 4 under Urban Macro scenario achieves less gains of UL Average-UPT than Alt. 4 under Dense Urban Macro layer scenario, since the former is suffered by more serious blocking issues at gNB sides than the latter.
· Case 9: SBFD with all enhancements achieves better UL Average-UPT than legacy TDD, especially for 50% UL Average-UPT, since both of the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides can be solved by the E-MMSE-IRC receiver and the CBF, respectively.
· Case 10: SBFD without CLI provides the performance upper limit of SBFD. Compared with legacy TDD, the UL Average-UPT gains for SBFD are mainly achieved by increased UL transmission opportunities and higher UL signal power, especially for UL coverage-limited UEs.
Observation 37: For Alt. 4 under Urban Macro scenario with large packet, the following can be observed from UL Packet-Latency evaluation results:
· Case 1: SBFD without any enhancements has shorter UL Packet-Latency than legacy TDD, but it is much longer than SBFD without CLI, especially for medium RU and high RU, due to the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides.
· Compared with Dense Urban Macro layer scenario, SBFD achieves much larger UL Packet-Latency gains under Urban Macro scenario, since Urban Macro scenario has much more UEs under full transmit power, which can achive more UL benefits from SBFD.
· Case 2/3: SBFD with CBF has longer UL Packet-Latency than SBFD without any enhancements, especially for high RU, in which more non-scheduled UL UEs under SBFD without any enhancements are scheduled, since the CBF can solve the blocking issue at gNB sides.
· Case 4/5: SBFD with CS has longer UL Packet-Latency than SBFD without any enhancements, especially for high RU, since the CS sacrifices UL performances to suppress the UE-UE co-channel inter-subband CLI.
· Case 6-8: SBFD with E-MMSE-IRC receiver has longer UL Packet-Latency than SBFD without any enhancements, especially for high RU, in which more non-scheduled UL UEs under SBFD without any enhancements are scheduled, since the E-MMSE-IRC receiver can suppress the inter-site gNB-gNB co-channel inter-subband CLI.
· Case 9: SBFD with all enhancements has longer UL Packet-Latency than SBFD without any enhancements, especially for high RU, in which more non-scheduled UL UEs under SBFD without any enhancements are scheduled, since both of the inter-site gNB-gNB co-channel inter-subband CLI and the the blocking issue at gNB sides are solved.
· Case 10: SBFD with all enhancements provides the performance upper limit of SBFD. It has shorter UL Packte-Latency than legacy TDD, achieved by increased UL transmission opportunities.
· Note: Regarding to SBFD with CBF (Case 2/3), SBFD with E-MMSE-IRC receiver (Case 6-8), and SBFD with all enhancement (Case 9), there are much more UL UEs are scheduled than SBFD without any enhancements (Case 1).
Observation 38: For Alt. 4 under Urban Macro scenario with large packet, the following can be observed from DL Type-2 RU evaluation results:
· Case 1: SBFD without any enhancements increases 6%, 20% and 14% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 2: SBFD with CBF based on gNB-gNB steering vector increases 5%, 13%, and 5% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case3: SBFD with CBF based on gNB-gNB channel measurement increases 5%, 14%, and 10% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 4: SBFD with CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI increases 0%, 3%, and 0% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 5: SBFD with CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI increases 1%, 3%, and -2% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 6: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 0 increases 4%, 18%, and 18% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 7: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 1 increases 5%, 20%, and 18% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 8: SBFD with E-MMSE-IRC receiver based on non-transparent resource muting increases 5%, 17%, and 18% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements increases 2%, 8%, and 5% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 10: SBFD without CLI increases 0%, 0%, and -3% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
Observation 39: For Alt. 4 under Urban Macro scenario with large packet, the following can be observed from DL Average-UPT evaluation results:
· Case 1: SBFD without any enhancements has worse DL Average-UPT than legacy TDD, especially for 5% DL Average-UPT, due to the UE-UE co-channel inter-subband CLI.
· Case 2/3: SBFD with CBF slightly reduces DL Average-UPT than SBFD without any enhancements, since CBF will reduce DL MU paring performance.
· SBFD with CBF#1 (gNB-gNB channel measurement based CBF) has slightly worse DL Average-UPT than SBFD with CBF#0 (gNB-gNB steering vector based CBF), since CBF#1 has more degree of freedom loss.
· Case 4/5: SBFD with CS achieves better DL Average-UPT than SBFD without any enhancements, and which is close to legacy TDD, since the CS avoids to schedule the UL UEs who will cause serious UE-UE co-channel inter-subband CLI to DL UEs.
· SBFD with CS#0 (L3 measurement and report of UE-UE co-channel inter-subband CLI based CS) and SBFD with CS#1 (L1/L2 measurement and report of UE-UE co-channel inter-subband CLI based CS) have similar DL Average-UPT.
· There is no obvious benefits for L1/L2 measurement and report of UE-UE co-channel inter-subband CLI, compared with L3 measurement and report of UE-UE co-channel inter-subband CLI.
· Case 6 to 8: SBFD with E-MMSE-IRC receiver has sligthly worse DL Average-UPT than SBFD without any enhancements, since the E-MMSE-IRC receiver has one DL muting symbol overhead to avoid the effect of inter-site gNB-gNB co-channel inter-subband CLI on UL channel estimation.
· SBFD with IRC#0-0 (non-transparent UL resource muting based E-MMSE-IRC receiver) and SBFD with IRC#0-1 and IRC#1 (transparent UL resource muting based E-MMSE-IRC receiver with pattern 0 and 1) have similar DL performance.
· Case 9: SBFD with all enhancements achieves better DL Average-UPT than SBFD without any enhancements, especially for 5% DL Average-UPT, since the UE-UE co-channel inter-subband CLI can be suppressed by the CS.
· Case 10: SBFD without CLI provides the performance upper limit of SBFD. It has similar DL Average-UPT to legacy TDD, since XXXXX and DDDSU have similar DL resources.
Observation 40: For Alt. 4 under Urban Macro scenario with large packet, the following can be observed from DL Packet-Latency evaluation results:
· Case 1: SBFD without any enhancements has much longer DL Packet-Latency than legacy TDD, due to the UE-UE co-channel inter-subband CLI.
· Case 2/3: SBFD with CBF has comparable DL Packet-Latency to SBFD without any enhancements for low RU and high RU, and shorter DL Packet-Latency for medium RU.
· Case 4/5: SBFD with CS has mcuh shorter DL Packet-Latency than SBFD without any enhancements, since the CS can suppress the UE-UE co-channel inter-subband CLI.
· Case 6-8: SBFD with E-MMSE-IRC receiver has longer DL Packet-Latency than SBFD without any enhancements, since the E-MMSE-IRC receiver has one DL muting symbol overhead.
· Case 9: SBFD with all enhancements further reduces the DL Packet-Latency and that is close to SBFD without CLI.
· Case 10: SBFD with all enhancements provides the performance upper limit of SBFD. It has similar DL Packet-Latency to leagcy TDD, since XXXXX and DDDSU have similar DL resources. 
Observation 41: For Alt. 2 under Urban Macro scenario with large packet, the following can be observed from UL signal/interference analysis for legacy TDD and SBFD without any enhancements:
· SBFD has higher UL signal power than legacy TDD for UL coverage-limited UEs and same UL signal power as legacy TDD for other UEs.
· Compared with Alt. 2 under Dense Urban Macro layer scenario, there are more UEs under full transmit power for Alt. 2 under Urban Macro scenario.
· For SBFD, inter-site gNB-gNB co-channel inter-subband CLI (leakage) dominates UL interference:
· For SBFD, the inter-site gNB-gNB co-channel inter-subband CLI (leakage) is much stronger than the legacy UL interference for legacy TDD, which can affect UL performance of SBFD directly.
· For SBFD, the inter-site gNB-gNB co-channel inter-subband CLI (leakage) leads to stronger legacy UL interference indirectly, that should be weaker than the legacy UL interference for legacy TDD in theory but they are similar in the end.
· For SBFD, inter-site gNB-gNB co-channel inter-subband CLI (selectivity), co-site inter-sector gNB-gNB co-channel inter-subband CLI, and gNB self-interferences can be ignored compared with the inter-site gNB-gNB co-channel inter-subband CLI (leakage).
· For SBFD, some enhancements to suppress the inter-site gNB-gNB co-channel inter-subband CLI (leakage) should be supported, e.g., E-MMSE-IRC receiver.
Observation 42: For Alt. 2 under Urban Macro scenario with large packet, the following can be observed from DL signal/interference analysis for legacy TDD and SBFD without any enhancements:
· SBFD has same DL signal power as legacy TDD.
· SBFD has similar legacy DL interference to legacy TDD.
· For SBFD, UE-UE co-channel inter-subband CLI is comparable to the legacy DL interference.
· For SBFD, some enhancements to suppress the UE-UE co-channel inter-subband CLI should be supported, e.g., coordinated scheduling (CS).
Observation 43: For Alt. 2 under Urban Macro scenario with large packet, the following can be observed from blocking analysis at gNB sides for SBFD without any enhancements:
· The noise figure of receiver will be deteriorated severely at gNB sides for each RU, and the receiver will be blocked at gNB sides.
· Average total power received by gNB exceeds -43dBm with 57%, 98%, and 100% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB exceeds -25dBm with 1%, 10%, and 25% probability for low RU, medium RU, and high RU, respectively.
· For SBFD, some enhancements to solve the blocking issue at gNB sides for SBFD should be supported, e.g., coordinated beamforming (CBF).
Observation 44: For Alt. 2 under Urban Macro scenario with large packet, the following can be observed from blocking analysis at gNB sides for SBFD with coordinated beamforming.
· CBF#0 (CBF based on gNB-gNB steering vector): the deterioration of noise figure and the blocking issue at gNB sides can be mitigated, but the blocking issue cannot be solved.
· Average total power received by gNB exceeds -43dBm with 15%, 50%, and 80% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB exceed -25dBm with 0%, 1%, and 4% probability for low RU, medium RU, and high RU, respectively. 
· CBF#1 (CBF based on gNB-gNB channel measurement): the deterioration of noise figure can be mitigated significantly, and the blocking issue at gNB sides can be solved.
· Average total power received by gNB exceeds -43dBm with 2%, 13%, and 43% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB will not exceed -25dBm for each RU.
· Compared with CBF#0, CBF#1 reduces 15dB, 11dB, and 11dB maximum average total power received by gNB for low RU, medium RU, and high RU, respectively.
Observation 45: For Alt. 2 under Urban Macro scenario with large packet, the following can be observed from UL Type-2 RU evaluation results:
· Case 1: SBFD without any enhancements reduces 2%, -3% and -4% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 2: SBFD with CBF based on gNB-gNB steering vector reduces 1%, -4%, and -3% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case3: SBFD with CBF based on gNB-gNB channel measurement reduces 0%, -3%, and -4% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 4: SBFD with CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI reduces 0%, -2%, and -2% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 5: SBFD with CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI reduces 2%, -2%, and -2% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 6: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 0 reduces -1%, -10%, and -9% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 7: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 1 reduces -1%, -11%, and -15% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 8: SBFD with E-MMSE-IRC receiver based on non-transparent resource muting reduces 2%, -5%, and -4% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements reduces 2%, 3%, and 12% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 10: SBFD without CLI reduces 2%, 7%, and 11% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
Observation 46: For Alt. 2 under Urban Macro scenario with large packet, the following can be observed from UL Average-UPT evaluation results:
· Case 1: SBFD without any enhancements has better UL Average-UPT than legacy TDD, but the gains of mean UL Average-UPT is far from the resource increase of 80% for medium RU and high RU, due to the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides.
· Compared with Alt. 4, the UL Average-UPT of SBFD without any enhancements is closer to SBFD without CLI for Alt. 2, since the UL slots can provide better UL performance.
· Case 2/3: SBFD with CBF achieves better UL Average-UPT than SBFD without any enhancements, but the gains of mean UL Average-UPT still cannot reach the resource increase of 80%, since the CBF can solve the blocking issue at gNB sides but cannot suppress the inter-site gNB-gNB co-channel inter-subband CLI due to leakage.
· SBFD with CBF#1 (gNB-gNB channel measurement based CBF) achieves better UL Average-UPT than SBFD with CBF#0 (gNB-gNB steering vector based CBF), especially for high RU, since CBF#1 has more flexibility than CBF#0 to solve the blocking issue at gNB sides.
· Case 4/5: SBFD with CS causes worse UL Average-UPT than SBFD without any enhancements, since the CS sacrifices UL performances to suppress the UE-UE co-channel inter-subband CLI.
· SBFD with CS#0 (L3 measurement and report of UE-UE co-channel inter-subband CLI based CS) and SBFD with CS#1 (L1/L2 measurement and report of UE-UE co-channel inter-subband CLI based CS) have similar UL performance.
· Case 6 to 8: Different from Alt. 4, for Alt. 2 SBFD with E-MMSE-IRC receiver achieves similar UL Average-UPT to SBFD without any enhancements when the overhead introduced by the UL muting resources is small, since 1) the receiver cannot work if it is blocked, especially for high RU in which the receiver will be blocked with a high probability and 2) UL slots for Alt. 2 can avoid the inter-site gNB-gNB co-channel inter-subband CLI.
· SBFD with IRC#1 (non-transparent UL resource muting based E-MMSE-IRC receiver) achieves better UL Average-UPT than SBFD with IRC#0-0 and IRC#0-1 (transparent UL resource muting based E-MMSE-IRC receiver with pattern 0/1), since the non-transparent UL resource muting has less UL overhead than the transparent UL resource muting.
· SBFD with IRC#1 achieves 13%, 9%, and 11% gains of mean UL Average-UPT than SBFD with IRC#0-0 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 23%, 10%, and 19% gains of 50% UL Average-UPT than SBFD with IRC#0-0 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 22%, 17%, and 29% gains of mean UL Average-UPT than SBFD with IRC#0-1 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 41%, 21%, and 69% gains of 50% UL Average-UPT than SBFD with IRC#0-1 for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements achieves better UL Average-UPT than SBFD without any enhancements, especially for 50% UL Average-UPT, and the gains of mean UL Average-UPT are close to the resource increase of 80% for low RU and medium RU, since both of the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides can be solved by the E-MMSE-IRC receiver and the CBF, respectively.
· For high RU, the gains of mean UL Average-UPT cannot reach the resource increase of 80% due to penalty to UL caused by the CS.
· Case 10: SBFD without CLI provides the performance upper limit of SBFD. Compared with legacy TDD, the UL Average-UPT gains for SBFD are mainly achieved by increased UL resources, increased UL transmission opportunities, weaker legacy UL interference, as well as higher UL signal power, especially for UL coverage-limited UEs.
· For SBFD without CLI, the gains of mean UL Average-UPT of Alt. 2 than Alt. 4 cannot reach the resource increase of 80%, since the UL slots cannot be fully used for UL coverage-limited UEs.
Observation 47: For Alt. 2 under Urban Macro scenario with large packet, the following can be observed from UL Packet-Latency evaluation results:
· Case 1: SBFD without any enhancements has shorter UL Packet-Latency than legacy TDD, but it is much longer than SBFD without CLI, especially for medium RU and high RU, due to the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides.
· Case 2/3: SBFD with CBF achieves shorter UL Packet-Latency than SBFD without any enhancements, since the CBF can solve the blocking issue at gNB sides.
· Case 4/5: SBFD with CS has much longer UL Packet-Latency than SBFD without any enhancements, especially for medium RU and high RU.
· Compared with Alt. 4, the CS has much larger impacts on UL Packet-Latency for Alt. 2, since the CS prioritizes to schedule the UL coverage-limited UEs in UL slots to avoid the strong UE-UE co-channel inter-subband CLI, thus reducing UL transmit opportunities.
· Case 6-8: SBFD with E-MMSE-IRC receiver has similar UL Packet-Latency to SBFD without any enhancements, since the E-MMSE-IRC receiver is blocked with a high probability.
· Case 9: SBFD with all enhancements has longer UL Packet-Latency than SBFD without any enhancements but still shorter than legacy TDD, which is mainly caused by the CS.
· Case 10: SBFD with all enhancements provides the performance upper limit of SBFD. It has shorter UL Packet-Latency than legacy TDD, achieved by increased UL transmission opportunities and increased UL resources.
Observation 48: For Alt. 4 under Urban Macro scenario with large packet, the following can be observed from DL Type-2 RU evaluation results:
· Case 1: SBFD without any enhancements increases 7%, 25% and 21% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 2: SBFD with CBF based on gNB-gNB steering vector increases 7%, 21%, and 17% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case3: SBFD with CBF based on gNB-gNB channel measurement increases 10%, 21%, and 16% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 4: SBFD with CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI increases 4%, 17%, and 14% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 5: SBFD with CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI increases 4%, 17%, and 15% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 6: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 0 increases 10%, 30%, and 21% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 7: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 1 increases 10%, 29%, and 23% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 8: SBFD with E-MMSE-IRC receiver based on non-transparent resource muting increases 8%, 28%, and 22% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements increases 5%, 17%, and 15% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 10: SBFD without CLI increases 3%, 11%, and 11% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
Observation 49: For Alt. 2 under Urban Macro scenario with large packet, the following can be observed from DL Average-UPT evaluation results:
· Case 1: SBFD without any enhancements has worse DL Average-UPT than legacy TDD, and the loss of mean DL Average-UPT are more than the resource loss of 24%, due to the UE-UE co-channel inter-subband CLI.
· Case 2/3: SBFD with CBF slightly reduces DL Average-UPT than SBFD without any enhancements, since the CBF will reduce DL MU paring performance.
· SBFD with CBF#1 (gNB-gNB channel measurement based CBF) has slightly worse DL Average-UPT than SBFD with CBF#0 (gNB-gNB steering vector based CBF), since CBF#1 has more degree of freedom loss.
· Case 4/5: SBFD with CS achieves better DL Average-UPT than SBFD without any enhancements, and which is close to SBFD without CLI, since the CS avoids to schedule the UL UEs who will cause serious UE-UE co-channel inter-subband CLI to DL UEs.
· SBFD with CS#0 (L3 measurement and report of UE-UE co-channel inter-subband CLI based CS) and SBFD with CS#1 (L1/L2 measurement and report of UE-UE co-channel inter-subband CLI based CS) have similar DL Average-UPT. 
· There is no obvious benefits for L1/L2 measurement and report of UE-UE co-channel inter-subband CLI, compared with L3 measurement and report of UE-UE co-channel inter-subband CLI.
· Case 6 to 8: SBFD with E-MMSE-IRC receiver has slightly worse DL Average-UPT than SBFD without any enhancements, since the E-MMSE-IRC receiver has one DL muting symbol overhead to avoid the effect of inter-site gNB-gNB co-channel inter-subband CLI on UL channel estimation.
· SBFD with IRC#0-0 (non-transparent UL resource muting based E-MMSE-IRC receiver), and SBFD with IRC#0-1 (transparent UL resource muting based E-MMSE-IRC receiver with pattern 0 and 1), and SBFD with IRC#1 have similar DL performance.
· Case 9: SBFD with all enhancements achieves much better DL Average-UPT than SBFD without any enhancements, especially for 5% DL Average-UPT, since the UE-UE co-channel inter-subband CLI can be suppressed by the CS.
· Case 10: SBFD without CLI provides the performance upper limit of SBFD. Compared with legacy TDD, the DL Average-UPT loss are caused by reduced DL resources and increased legacy DL interferences, especially for DL coverage-limited UEs.
Observation 50: For Alt. 4 under Dense Urban Macro layer scenario with large packet, the following can be observed from DL Packet-Latency evaluation results:
· Case 1: SBFD without any enhancements has much longer DL Packet-Latency than SBFD without CLI, due to the UE-UE co-channel inter-subband CLI.
· Case 2/3: SBFD with CBF has comparable DL Packet-Latency to SBFD without any enhancements for low RU and high RU, and shorter DL Packet-Latency for medium RU.
· Case 4/5: SBFD with CS has mcuh shorter DL Packet-Latency than SBFD without any enhancements, since the CS can suppress the UE-UE co-channel inter-subband CLI.
· Case 6-8: SBFD with E-MMSE-IRC receiver has longer DL Packet-Latency than SBFD without any enhancements, since the E-MMSE-IRC receiver has one DL muting symbol overhead.
· Case 9: SBFD with all enhancements further reduces the DL Packet-Latency and that is close to SBFD without CLI for low RU and medium RU, but it has longer DL Packet-Latency than SBFD without any enhancements for high RU, whichi is mainly caused by the E-MMSE-IRC receiver.
· Case 10: SBFD with all enhancements provides the performance upper limit of SBFD. It has longer DL Packet-Latency than leagcy TDD caused by reduced DL resources.
Observation 51: For Alt. 1 under Urban Macro scenario with large packet, the following can be observed from UL signal/interference analysis for legacy TDD and SBFD without any enhancements:
· SBFD has higher UL signal power than legacy TDD for UL coverage-limited UEs and same UL signal power as legacy TDD for other UEs.
· Compared with Alt. 1 under Dense Urban Macro layer scenario, there are more UEs under full transmit power for Alt. 1 under Urban Macro scenario.
· For SBFD, inter-site gNB-gNB co-channel inter-subband CLI (leakage) dominates UL interference:
· For SBFD, the inter-site gNB-gNB co-channel inter-subband CLI (leakage) is much stronger than the legacy UL interference for legacy TDD, which can affect UL performance of SBFD directly.
· For SBFD, the inter-site gNB-gNB co-channel inter-subband CLI (leakage) leads to stronger legacy UL interference indirectly, that should be weaker than the legacy UL interference for legacy TDD in theory but they are similar in the end.
· For SBFD, inter-site gNB-gNB co-channel inter-subband CLI (selectivity), co-site inter-sector gNB-gNB co-channel inter-subband CLI, and gNB self-interferences can be ignored compared with the inter-site gNB-gNB co-channel inter-subband CLI (leakage).
· For SBFD, some enhancements to suppress the inter-site gNB-gNB co-channel inter-subband CLI (leakage) should be supported, e.g., E-MMSE-IRC receiver.
Observation 52: For Alt. 1 under Urban Macro scenario with large packet, the following can be observed from DL signal/interference analysis for legacy TDD and SBFD without any enhancements:
· SBFD has same DL signal power as legacy TDD.
· SBFD has similar legacy DL interference to legacy TDD.
· For SBFD, UE-UE co-channel inter-subband CLI is comparable to the legacy DL interference.
· For SBFD, some enhancements to suppress the UE-UE co-channel inter-subband CLI should be supported, e.g., coordinated scheduling (CS).
Observation 53: For Alt. 1 under Urban Macro scenario with large packet, the following can be observed from blocking analysis at gNB sides for SBFD without any enhancements:
· The noise figure of receiver will be deteriorated severely at gNB sides for each RU, and the receiver will be blocked at gNB sides.
· Average total power received by gNB exceeds -43dBm with 46%, 93%, and 100% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB exceeds -25dBm with 1%, 9%, and 20% probability for low RU, medium RU, and high RU, respectively.
· For SBFD, some enhancements to solve the blocking issue at gNB sides for SBFD should be supported, e.g., coordinated beamforming (CBF).
Observation 54: For Alt. 1 under Urban Macro scenario with large packet, the following can be observed from blocking analysis at gNB sides for SBFD with coordinated beamforming.
· CBF#0 (CBF based on gNB-gNB steering vector): the deterioration of noise figure and the blocking issue at gNB sides can be mitigated, but the blocking issue cannot be solved.
· Average total power received by gNB exceeds -43dBm with 15%, 50%, and 80% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB exceed -25dBm with 0%, 0%, and 3% probability for low RU, medium RU, and high RU, respectively. 
· CBF#1 (CBF based on gNB-gNB channel measurement): the deterioration of noise figure can be mitigated significantly, and the blocking issue at gNB sides can be solved.
· Average total power received by gNB exceeds -43dBm with 5%, 25%, and 38% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB will not exceed -25dBm for each RU.
· Compared with CBF#0, CBF#1 reduces 11dB, 5dB, and 13dB maximum average total power received by gNB for low RU, medium RU, and high RU, respectively.
Observation 55: For Alt. 1 under Urban Macro scenario with large packet, the following can be observed from UL Type-2 RU evaluation results:
· Case 1: SBFD without any enhancements reduces -2%, -2% and -5% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 2: SBFD with CBF based on gNB-gNB steering vector reduces 0%, -1%, and -4% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case3: SBFD with CBF based on gNB-gNB channel measurement reduces -1%, -4%, and -4% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 4: SBFD with CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI reduces 1%, -6%, and -1% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 5: SBFD with CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI reduces 0%, -5%, and -3% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 6: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 0 reduces -1%, -11%, and -8% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 7: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 1 reduces -2%, -11%, and -14% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 8: SBFD with E-MMSE-IRC receiver based on non-transparent resource muting reduces 0%, -4%, and -4% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements reduces 0%, 3%, and 8% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 10: SBFD without CLI reduces 2%, 4%, and 10% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
Observation 56: For Alt. 1 under Urban Macro scenario with large packet, the following can be observed from UL Average-UPT evaluation results:
· Case 1: SBFD without any enhancements has better UL Average-UPT than legacy TDD, but the gains of mean UL Average-UPT is far from the resource increase of 60% for medium RU and high RU, due to the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides.
· Case 2/3: SBFD with CBF achieves better UL Average-UPT than SBFD without any enhancements, but the gains of mean UL Average-UPT still cannot reach the resource increase of 60%, since the CBF can solve the blocking issue at gNB sides but cannot suppress the inter-site gNB-gNB co-channel inter-subband CLI due to leakage.
· SBFD with CBF#1 (gNB-gNB channel measurement based CBF) achieves better UL Average-UPT than SBFD with CBF#0 (gNB-gNB steering vector based CBF), especially for high RU, since CBF#1 has more flexibility than CBF#0 to solve the blocking issue at gNB sides.
· Case 4/5: SBFD with CS has much worse UL Average-UPT than SBFD without any enhancements, since the CS sacrifices UL performances to suppress the UE-UE co-channel inter-subband CLI.
· SBFD with CS#0 (L3 measurement and report of UE-UE co-channel inter-subband CLI based CS) and SBFD with CS#1 (L1/L2 measurement and report of UE-UE co-channel inter-subband CLI based CS) have similar UL performance.
· Case 6 to 8: Different form Alt. 4, for Alt. 1 SBFD with E-MMSE-IRC receiver achieves similar UL Average-UPT to SBFD without any enhancements when overhead introduced by the UL muting resources is small, since 1) the receiver cannot work if it is blocked, especially for high RU in which the receiver will be blocked with a high probability and 2) UL slots for Alt. 1 can avoid the inter-site gNB-gNB co-channel inter-subband CLI.
· SBFD with IRC#1 (non-transparent UL resource muting based E-MMSE-IRC receiver) achieves better UL Average-UPT than SBFD with IRC#0-0 and IRC#0-1 (transparent UL resource muting based E-MMSE-IRC receiver with pattern 0/1), since the non-transparent UL resource muting has less UL overhead than the transparent UL resource muting.
· SBFD with IRC#1 achieves 8%, 22%, and 20% gains of mean UL Average-UPT than SBFD with IRC#0-0 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 14%, 23%, and 27% gains of 50% UL Average-UPT than SBFD with IRC#0-0 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 21%, 26%, and 35% gains of mean UL Average-UPT than SBFD with IRC#0-1 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 31%, 33%, and 45% gains of 50% UL Average-UPT than SBFD with IRC#0-1 for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements achieves better UL Average-UPT than SBFD without any enhancements, especially for 50% UL Average-UPT, and the gains of mean UL Average-UPT are close to the resource increase of 60% for low RU and medium RU, since both of the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides can be solved by the E-MMSE-IRC receiver and the CBF, respectively.
· Note: For high RU, the CS causes the gains of mean UL Average-UPT cannot reach the resource increase of 80%.
· Case 10: SBFD without CLI provides the performance upper limit of SBFD. Compared with legacy TDD, the UL Average-UPT gains for SBFD are mainly achieved by increased UL resources, increased UL transmission opportunities, weaker legacy UL interference, as well as higher UL signal power, especially for UL coverage-limited UEs.
· For SBFD without CLI, the gains of mean UL Average-UPT of Alt. 1 than Alt. 4 cannot reach the resource increase of 60%, since the UL slots cannot be fully used for UL coverage-limited UEs.
Observation 57: For Alt. 1 under Urban Macro scenario with large packet, the following can be observed from UL Packet-Latency evaluation results:
· Case 1: SBFD without any enhancements has shorter UL Packet-Latency than legacy TDD, but it is much longer than SBFD without CLI, especially for medium RU and high RU, due to the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides.
· Case 2/3: SBFD with CBF achieves shorter UL Packet-Latency than SBFD without any enhancements, since the CBF can solve the blocking issue at gNB sides.
· Case 4/5: SBFD with CS has longer UL Packet-Latency than SBFD without any enhancements, especially for high RU.
· Compared with Alt. 4, the CS has larger impacts on UL Packet-Latency for Alt. 1, since the CS prioritizes to schedule the UL coverage-limited UEs in UL slots to avoid the strong UE-UE co-channel inter-subband CLI, thus reducing UL transmit opportunities.
· Compared with Alt. 2, the CS has less impacts on UL Packet-Latency for Alt. 1, since the DL slot in Alt. 1 can be used to schedule cell-edge UEs. Consequently, the UL coverage-limited UEs have more opportunities to be scheduled in SBFD slots.
· Case 6-8: SBFD with E-MMSE-IRC receiver has longer UL Packet-Latency than SBFD without any enhancements, since the E-MMSE-IRC receiver is blocked with a high probability.
· Case 9: SBFD with all enhancements has longer UL Packet-Latency than SBFD without any enhancements, which is mainly cased by the CS.
· The UL Packet-Latency is shorter than legacy TDD.
· Case 10: SBFD with all enhancements provides the performance upper limit of SBFD. It has shorter UL Packet-Latency than legacy TDD, achieved by increased UL transmission opportunities and increased UL resources.
Observation 58: For Alt. 4 under Urban Macro scenario with large packet, the following can be observed from DL Type-2 RU evaluation results:
· Case 1: SBFD without any enhancements increases 5%, 18% and 19% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 2: SBFD with CBF based on gNB-gNB steering vector increases 4%, 17%, and 19% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case3: SBFD with CBF based on gNB-gNB channel measurement increases 4%, 20%, and 19% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 4: SBFD with CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI increases 2%, 11%, and 14% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 5: SBFD with CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI increases 2%, 10%, and 12% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 6: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 0 increases 6%, 21%, and 22% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 7: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 1 increases 6%, 22%, and 21% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 8: SBFD with E-MMSE-IRC receiver based on non-transparent resource muting increases 6%, 20%, and 21% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements increases 5%, 14%, and 18% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 10: SBFD without CLI increases 2%, 10%, and 12% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
Observation 59: For Alt. 1 under Urban Macro scenario with large packet, the following can be observed from DL Average-UPT evaluation results:
· Case 1: SBFD without any enhancements has worse DL Average-UPT than legacy TDD, and the loss of mean DL Average-UPT are more than the resource loss of 18%, due to the UE-UE co-channel inter-subband CLI.
· Compared with Alt. 2 and Alt. 4, the DL Average-UPT of SBFD without any enhancements is closer to SBFD without CLI for Alt. 1, since the DL slots can provide better DL performance.
· Case 2/3: SBFD with CBF slightly reduces DL Average-UPT than SBFD without any enhancements, since the CBF will reduce DL MU paring performance.
· SBFD with CBF#1 (gNB-gNB channel measurement based CBF) has slightly worse DL Average-UPT than SBFD with CBF#0 (gNB-gNB steering vector based CBF), since CBF#1 has more degree of freedom loss.
· Case 4/5: SBFD with CS achieves better DL Average-UPT than SBFD without any enhancements, and which is close to SBFD without CLI, since the CS avoids to schedule the UL UEs who will cause serious UE-UE co-channel inter-subband CLI to DL UEs, as discussed in Annex B.
· SBFD with CS#0 (L3 measurement and report of UE-UE co-channel inter-subband CLI based CS) and SBFD with CS#1 (L1/L2 measurement and report of UE-UE co-channel inter-subband CLI based CS) have similar DL Average-UPT. 
· There is no obvious benefits for L1/L2 measurement and report of UE-UE co-channel inter-subband CLI, compared with L3 measurement and report of UE-UE co-channel inter-subband CLI.
· Case 6 to 8: SBFD with E-MMSE-IRC receiver has slightly worse DL Average-UPT than SBFD without any enhancements, since the E-MMSE-IRC receiver has one DL muting symbol overhead to avoid the effect of inter-site gNB-gNB co-channel inter-subband CLI on UL channel estimation.
· SBFD with IRC#0-0 (non-transparent UL resource muting based E-MMSE-IRC receiver), and SBFD with IRC#0-1 (transparent UL resource muting based E-MMSE-IRC receiver with pattern 0 and 1), and SBFD with IRC#1 have similar DL performance.
· Case 9: SBFD with all enhancements achieves much better DL Average-UPT than SBFD without any enhancements, especially for 5% DL Average-UPT, since the UE-UE co-channel inter-subband CLI can be suppressed by the CS.
· Case 10: SBFD without CLI provides the performance upper limit of SBFD. Compared with legacy TDD, the DL Average-UPT loss are caused by reduced DL resources and increased legacy DL interferences, especially for DL coverage-limited UEs.
Observation 60: For Alt. 1 under Urban Macro scenario with large packet, the following can be observed from DL Packet-Latency evaluation results:
· Case 1: SBFD without any enhancements has much longer DL Packet-Latency than SBFD without CLI, due to the UE-UE co-channel inter-subband CLI.
· Case 2/3: SBFD with CBF has comparable DL Packet-Latency to SBFD without any enhancements for low RU and medium RU, and longer DL Packet-Latency for high RU.
· Case 4/5: SBFD with CS has shorter DL Packet-Latency than SBFD without any enhancements, since the CS can suppress the UE-UE co-channel inter-subband CLI.
· Case 6-8: SBFD with E-MMSE-IRC receiver has longer DL Packet-Latency than SBFD without any enhancements, since the E-MMSE-IRC receiver has one DL muting symbol overhead.
· Case 9: SBFD with all enhancements has longer DL Packet-Latency than SBFD without any enhancements, which is mainly caused by the E-MMSE-IRC receiver.
· Case 10: SBFD with all enhancements provides the performance upper limit of SBFD. It has longer DL Packet-Latency than leagcy TDD caused by reduced DL resources.
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	Observation 7: For Urban Macro with large packet size, compared to legacy TDD, SBFD with {XXXXX} has lower mean and 5% DL Average-UPT than legacy TDD for all load levels, and has higher mean UL UPT in low load level and lower mean UL UPT in medium and high load level.
Observation 8: For Urban Macro with large packet size, compared to legacy TDD, SBFD with {XXXXU} has lower mean and 5% DL Average-UPT than legacy TDD for all load levels, and achieve higher mean UL Average-UPT than legacy TDD for all load levels.
Observation 9: For Urban Macro with large packet size, compared to legacy TDD, SBFD with {XXXXX} and {XXXXU} increased DL latency significantly especially in medium/high RU.
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	Without intra-cell coordinated scheduling
Observation 13: For FR 1 UMa and asymmetric packet size with 4Kbytes for DL and 1Kbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 3.72% gain with low load, but has 14.57% and 29.64% degradation with medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) has 15.78%, 97.80% and 99.31% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 119.59%, 56.80% and 38.57% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 1.39% gain with low load, but has 100.00% and 100.00% degradation with medium and high load.
Observation 15: For FR 1 UMa and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 1.84% gain with low load, but has 11.64% and 31.04% degradation with medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) has 6.25%, 55.96% and 93.73% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 23.80% gain with low load, but has 19.46% and 40.33% degradation with medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 212.00% gain with low load, but has 89.65% and 100.00% degradation with medium and high load.
Observation 17: For FR 1 UMa and asymmetric packet size with 4Kbytes for DL and 1Kbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) has 3.06%, 12.07% and 30.15% degradation with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) has 10.48%, 63.71% and 99.23% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) achieves 128.07%, 104.04% and 89.75% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) achieves 129.22% gain with low load, but has 14.20% and 78.23% degradation with medium and high load.
Observation 19: For FR 1 UMa and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) has 17.85%, 20.70% and 46.90% degradation with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) has 25.45%, 26.12% and 96.42% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) achieves 51.36% and 36.40% gain with low and medium load, but has 10.61% degradation with high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-2) achieves 201.85%, 156.09% and 8.27% gain with low, medium and high load.

With intra-cell coordinated scheduling 
Observation 14: For FR 1 UMa and asymmetric packet size with 4Kbytes for DL and 1Kbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-3) achieves 6.53% and 0.16% gain with low and medium load, but has 15.53% degradation with high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-3) achieves 8.13% gain with low load, but has 8.73% and 52.93% degradation with medium and high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-3) achieves 130.04%, 91.27% and 45.04% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-3) achieves 38.47% gain with low load, but has 70.18% and 99.75% degradation with medium and high load.
Observation 16: For FR 1 UMa and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-3) achieves 3.25%, 0.90% and 0.79% gain with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-3) has 7.66%, 15.36% and 26.38% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-3) achieves 25.63% gain with low load, but has 8.76% and 28.58% degradation with medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-3) achieves 142.32% gain with low load, but has 60.24% and 98.65% degradation with medium and high load.
Observation 18: For FR 1 UMa and asymmetric packet size with 4Kbytes for DL and 1Kbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-3) has 2.97%, 9.12% and 25.51% degradation with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-3) has 3.89%, 24.06% and 86.36% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-3) achieves 124.08%, 107.91% and 76.96% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-3) achieves 62.23% gain with low load, but has 9.55% and 78.52% degradation with medium and high load.
Observation 20: For FR 1 UMa and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-3) has 16.47%, 20.91% and 25.30% degradation with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-3) has 12.24%, 14.83% and 35.40% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-3) achieves 48.10% and 11.36% gain with low and medium load, but has 1.11% degradation with high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXU (Scheme 2-3) achieves 201.56%, 124.54% and 178.17% gain with low, medium and high load.
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	Observation 2: For Deployment Case 1 FR1 UMa scenario, large packet size and SBFD Alt-4 
· For DL UPT performance, Static TDD achieves higher 5%-tile, 50%-ile and 95%-tile DL UPT than SBFD for all load levels. For the 5%-ile DL UPT, the gain of static TDD over SBFD exceeds 200% .
· For UL UPT performance, Static TDD achieves higher UPT than SBFD for most of the cases except in the 5%-ile and 50%-ile UL average UPT throughput where up to ~2.5x 5%-ile average UPT improvement is obtained under the conditions of i) low load only, ii) same antenna gain (i.e. >2x panel size), iii) optimistic (i.e. 93 dB) inter-sector analog isolation.
· Static TDD with PC2 outperforms all evaluated SBFD cases except one single case, but still achieving 80% of the gain provided by SBFD.

Observation 3: For Deployment Case 1 FR1 UMa scenario, large packet size and SBFD Alt-2:
· For DL UPT performance, Static TDD achieves higher 5%-tile, 50%-ile and 95%-tile DL UPT than SBFD for all load levels. For the 5%-ile DL UPT, the gain of static TDD over SBFD exceeds 200% since SBFD is significantly affected by the UE-to-UE CLI. For the 50%- and 95%-ile DL UPT, static TDD provides ≥20% higher DL UPT due to availability of more DL resources as compare to SBFD.
· For UL UPT performance, SBFD generally outperforms static TDD with 23 dBm max Tx power under the condition of optimistic (i.e. 93 dB) inter-sector analog isolation. For realistic inter-sector isolation assumption of 75 dB, SBFD performs worse than static TDD.
· Static TDD with PC2 UEs (up to 26 dBm Tx power) can provide 10% to 100% UL UPT improvement compared to baseline PC3 UEs, without any degradation in DL UPT performance.

Observation 4: For Deployment Case 1 FR1 UMa scenario, small packet size and Alt-4:
· SBFD only provides a small 23% gain in the 5%-ile UL average UPT over TDD (up to ~2.5x 5%-ile average UPT improvement) under the conditions of i) low load only, ii) same antenna gain (i.e. >2x panel size), iii) 62 dB BS in-channel selectivity and iv) optimistic (i.e. 93 dB) inter-sector analog isolation. For remaining cases, static TDD outperforms SBFD performance.
· The 5%-ile of the SBFD DL average UPT is 80% worse than TDD due to the presence of strong UE-UE CLI. In contrast, the 50%-ile DL UPT suffers a degradation of only 10% for all load conditions, while the 95%-ile DL UPT improves by 5% as compared to static TDD.
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	Observation 1: 
SBFD#1_UMa_FR1_Sub#1~4
For sub-case SBFD#1_UMa_FR1_Sub#1~4, assuming UE clustering distribution, [110dB, 100dB, 95dB and 73dB] co-site inter-sector co-channel inter-subband isolation, SBFD slot configuration Alt-2, Twice area&same TxRUs (Option 2), Packet size with 4kbytes for and 1kbyte for UL, key findings are summarized below.
· Traffic load with {DL,UL} = {Low, Low}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around 0.0%, with the value range as {-0.2%~0.3%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -0.1%, with the value range as {-0.3%~0.2%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {-0.3%~0.2%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The DL Type-1 RU of SBFD is increased/decreased by around -1.9%, with the value range as {-1.9%~-1.9%}
· The DL Type-2 RU of SBFD is increased/decreased by around -0.4%, with the value range as {-0.4%~0.4%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 213.1%, with the value range as {212.5%~213.4%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 286.5%, with the value range as {284.5%~288.4%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -69.1%, with the value range as {-69.1%~-69.1%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The UL Type-1 RU of SBFD is increased/decreased by around -1.3%, with the value range as {-1.3%~-1.3%}
· The UL Type-2 RU of SBFD is increased/decreased by around -8.1%, with the value range as {-8.1%~-8.1%}
· Traffic load with {DL,UL} = {Medium, Medium}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around 0.0%, with the value range as {-0.2%~0.2%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around 0.1%, with the value range as {-0.6%~1.0%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 0.2%, with the value range as {0.0%~0.2%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The DL Type-1 RU of SBFD is increased/decreased by around -3.7%, with the value range as {-3.7%~-3.7%}
· The DL Type-2 RU of SBFD is increased/decreased by around -0.8%, with the value range as {-0.8%~-0.7%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 250.7%, with the value range as {250.3%~250.9%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 319.0%, with the value range as {317.5%~320.0%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -72.1%, with the value range as {-72.1%~-72.1%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The UL Type-1 RU of SBFD is increased/decreased by around -2.6%, with the value range as {-2.6%~-2.6%}
· The UL Type-2 RU of SBFD is increased/decreased by around -16.2%, with the value range as {-16.2%~-16.1%}
· Traffic load with {DL,UL} = {High, High}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around -0.5%, with the value range as {-0.9%~0.1%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -2.7%, with the value range as {-6.4%~3.9 %}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 1.7%, with the value range as {1.1%~2.8%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The DL Type-1 RU of SBFD is increased/decreased by around -9.2%, with the value range as {-9.2%~-9.1%}
· The DL Type-2 RU of SBFD is increased/decreased by around -1.8%, with the value range as {-1.8%~-1.7%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 422.0%, with the value range as {421.6%~422.5%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 623.6%, with the value range as {622.2%~626.1%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -81.7%, with the value range as {-81.7%~-81.7%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The UL Type-1 RU of SBFD is increased/decreased by around -6.4%, with the value range as {-6.4%~-6.3%}
· The UL Type-2 RU of SBFD is increased/decreased by around -40.0%, with the value range as {-40.0%~-39.9%}

Observation 2:
SBFD#1_UMa_FR1_Sub#5~8
For sub-case SBFD#1_UMa_FR1_Sub#5~8, assuming RSI based on 1dB desense, [110dB, 100dB, 95dB and 73dB] inter-sector isolation, SBFD slot configuration Alt-2, Twice area&same TxRUs (Option 2), Packet size with 500kbytes for and 125kbyte for UL, key findings are summarized below:
· Traffic load with {DL,UL} = {Low, Low}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around -25.7%, with the value range as {-25.9%~-25.5%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -23.2%, with the value range as {-23.8%~-22.3%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 33.0%, with the value range as {-31.7%~34.5%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 33.3%, with the value range as {33.3%~33.3%}
· The DL Type-1 RU of SBFD is increased/decreased by around -0.1%, with the value range as {-0.1%~0.0%}
· The DL Type-2 RU of SBFD is increased/decreased by around 2.4%, with the value range as {2.2%~2.5%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 63.2%, with the value range as {61.3%~66.1%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 77.2%, with the value range as {74.2%~80.0%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -40.6%, with the value range as {-41.5%~-39.9%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around -33.3%, with the value range as {-33.3%~-33.3%}
· The UL Type-1 RU of SBFD is increased/decreased by around 0.1%, with the value range as {0.1%~0.1%}
· The UL Type-2 RU of SBFD is increased/decreased by around -4.5%, with the value range as {-4.6%~-4.4%}
· Traffic load with {DL,UL} = {Medium, Medium}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around -27.0%, with the value range as {-27.5%~-26.3%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -26.8%, with the value range as {-28.9%~-23.2%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 33.0%, with the value range as {33.2%~38.0%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 33.3%, with the value range as {33.3%~33.3%}
· The DL Type-1 RU of SBFD is increased/decreased by around -0.3%, with the value range as {-0.4%~-0.1%}
· The DL Type-2 RU of SBFD is increased/decreased by around 5.0%, with the value range as {4.8%~5.3%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 63.6%, with the value range as {61.3%~66.1%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 82.7%, with the value range as {80.0%~85.5%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -41.5%, with the value range as {-41.9%~-40.6%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around -45.5%, with the value range as {-45.5%~-45.5%}
· The UL Type-1 RU of SBFD is increased/decreased by around 0.4%, with the value range as {0.3%~0.6%}
· The UL Type-2 RU of SBFD is increased/decreased by around -8.8%, with the value range as {-9.0%~-8.4%}
· Traffic load with {DL,UL} = {High, High}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around -45.3%, with the value range as {-47.4%~-44.3%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -61.3%, with the value range as {-68.8%~-57.8%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 107.3%, with the value range as {100.0%~117.2%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 33.3%, with the value range as {33.3%~33.3%}
· The DL Type-1 RU of SBFD is increased/decreased by around 0.4%, with the value range as {0.1%~1.0%}
· The DL Type-2 RU of SBFD is increased/decreased by around 14.0%, with the value range as {13.5%~14.9%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 89.7%, with the value range as {85.6%~94.0%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 111.6%, with the value range as {106.9%~117.1%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -50.2%, with the value range as {-51.4%~-48.9%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around -36.4%, with the value range as {-36.4%~36.4%}
· The UL Type-1 RU of SBFD is increased/decreased by around 1.7%, with the value range as {1.5%~2.0%}
· The UL Type-2 RU of SBFD is increased/decreased by around -18.3%, with the value range as {-18.9%~-17.5%}

Observation 3: In the UMa (FR1) environment, in case of small packet size, the performance degradation of semi-static SBFD is marginal (around 1.0%) even though it is assumed that co-site inter-sector co-channel inter-subband CLI is higher. 

Observation 4: In the UMa (FR1) environment, for large packet sizes, the variation range in DL average UPT gain for large packet sizes remains below 3.1%, indicating minimal impact of co-site inter-sector co-channel inter-subband CLI on average UPT gain.

Observation 5: In the UMa (FR1) environment, for large packet sizes, the variation range in UL average UPT gain for large packet sizes remains below 8.4%. The range of UL average UPT gain is between 85.6% and 94.0%, indicating that the impact of co-site inter-sector co-channel inter-subband CLI can be observed in UL average UPT gain, but it does not significantly impact the tendency.

Conclusion: According to Observations 3, 4, and 5, it is observed that the impact of co-site inter-sector co-channel inter-subband CLI on DL/UL average UPT gain is negligible for small packet sizes. The impact of co-site inter-sector co-channel inter-subband CLI on DL average UPT gain is minimal for large packet sizes. The impact of co-site inter-sector co-channel inter-subband CLI on UL average UPT gain is observed for large packet sizes, but it does not significantly impact the overall tendency.

	R1-2306981 ZTE
	Observation 5: Regarding FR1 UMA deployment case 1,
· SBFD obtains UL performance gains for almost all the cases for both SBFD pattern Alt.2 and Alt.4 for small packet size.
· For SBFD, DL performance loss is observed for small packet size under high traffic load especially for cell-edge UEs.


	R1-2307083 CATT
	Observation 13: For Urban Macro (FR1) with large packet size, compared to legacy TDD, SBFD with Alt 2 improves UL average-UPT at all three load conditions at the cost of decreased DL average-UPT.
Observation 14: For Urban Macro (FR1) with large packet size, compared to legacy TDD, SBFD with Alt 2 decrease the UL packet-latency at the cost of increased DL packet-latency.
Observation 15: For Urban Macro (FR1) with SBFD Alt 2 and large packet size, the gain of UL average-UPT at least comes from more UL resources and more UL transmission opportunities for SBFD compared to legacy TDD and the loss of DL average-UPT for SBFD at least comes from less DL resources for SBFD compared to legacy TDD.
Observation 16: For Urban Macro (FR1) with small packet size, compared to legacy TDD, SBFD with Alt 2 improve UL average-UPT at all load conditions at the cost of degraded DL average-UPT.
Observation 17: For Urban Macro (FR1) with small packet size, compared to legacy TDD, SBFD with Alt 2 reduce the UL packet-latency at the cost of increased DL packet-latency.
Observation 18: For Urban Macro (FR1) with SBFD Alt 2 and small packet size, the gain of UL average-UPT at least comes from more UL resources and more UL transmission opportunities for SBFD compared to legacy TDD, the loss of DL average-UPT at least comes from less DL resources for SBFD compared to legacy TDD.
Observation 19: For Urban Macro (FR1) with large packet size, compared to legacy TDD, SBFD with Alt 4 improves UL average-UPT at low/medium load conditions and improves DL average-UPT at all load conditions.
Observation 20: For Urban Macro (FR1) with large packet size, compared to legacy TDD, SBFD with Alt 4 decrease DL packet-latency at all load conditions and decrease UL packet-latency at low and median traffic loads.
Observation 21: For Urban Macro (FR1) with SBFD Alt 4 and large packet size, the gain of UL average-UPT at least comes from more UL transmission opportunities for SBFD compared to legacy TDD and the loss of UL average-UPT for SBFD at least comes from inter-subband interference, the loss of DL average-UPT for SBFD at least comes from inter-subband interference.
Observation 22: For Urban Macro (FR1) with small packet size, compared to legacy TDD, SBFD with Alt 4 improves both DL average-UPT and UL average-UPT at all load conditions.
Observation 23: For Urban Macro (FR1) with small packet size, compared to legacy TDD, SBFD with Alt 4 decrease the UL packet-latency, and increases or decreases DL packet-latency.
Observation 24: For Urban Macro (FR1) with SBFD Alt 4 and small packet size, the gain of UL average-UPT at least comes more UL transmission opportunities for SBFD compared to legacy TDD, the gain of DL average-UPT for SBFD at least comes from reduced HARQ-ACK feedback latency for SBFD compared to legacy TDD and the loss of DL average-UPT for SBFD at least comes from inter-subband interference.


	R1-2307159 Fujitsu
	Observation 1: When packet size is small, mean UL average-UPT improves by SBFD scheme only low traffic case.
Observation 2: CLI causes degradation of mean UL and DL average-UPT and the degradation by CLI increases as traffic becomes heavy.
· Mean UL average-UPT of “SBFD XXXXX” case degrades more rapidly than that of “SBFD XXXXU” case as traffic load increases.
Observation 3: The negative impact caused by DL-to-UL cross link interference (CLI), such as self-gNB, gNB-gNB inter-cell and gNB-gNB inter-sector interference, is more significant than the negative impact caused by UL-to-DL CLI, such as UE-UE intra-cell and UE-UE inter-cell interference.

Observation 4: When packet size is large, mean UL average-UPT improves by SBFD scheme for all traffic cases if SBFD slot format is “XXXXU” and mean UL average-UPT improves by SBFD scheme only for low traffic cases if SBFD slot is “XXXXX”.
Observation 5: Improvement of mean UL average-UPT of large packet case is larger than that of small packet case.
Observation 6: SBFD scheme is more effective for low traffic cases.


	R1-2307192 CMCC
	Urban Macro (FR1) for SBFD Deployment Case 1
Observation 5: For sub-case SBFD#1_UMA_FR1_Sub#1, assuming RSI based on 1dB desense, 100dB for spatial isolation and digital isolation for co-site inter-sector CLI, SBFD slot configuration Alt-4 ({DDDSU} vs. {XXXXX}), Twice area & same TxRUs (Option 2), Packet Size with 4Kbytes for DL and 1Kbyte for UL, key findings are summarized below:
-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, improvement of 6.61% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -10.55% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, improvement of 9.47% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 7.61% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 67.62% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 304.34% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 69.57% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -53.42% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -50.00% for SBFD
-	Traffic load with {DL,UL} = {Medium, Medium}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -5.60% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -49.30% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -2.83% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 70.01% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 42.67% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 98.83% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 42.36% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -44.69% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -50.00% for SBFD
-	Traffic load with {DL,UL} = {High, High}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -16.86% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -66.47% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -15.32% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 293.11% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 26.89% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, degradation of -53.96% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 27.67% for SBFD
-	Regarding mean value of UL packet-latency CDF, increase of 2.58% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -50.00% for SBFD
Observation 6: For sub-case SBFD#1_UMA_FR1_Sub#2, assuming RSI based on 1dB desense, 100dB for spatial isolation and digital isolation for co-site inter-sector CLI, SBFD slot configuration Alt-4 ({DDDSU} vs. {XXXXX}), Twice area & same TxRUs (Option 2), Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL, key findings are summarized below:
-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -7.08% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -38.80% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -3.13% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 75.71% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, decrease of -5.56% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 102.42% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 437.11% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 387.22% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -69.01% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, increase of 4.00% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -79.34% for SBFD
-	Traffic load with {DL,UL} = {Medium, Medium}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -16.39% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -53.74% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -16.50% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 125.02% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 33.33% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 93.47% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 492.66% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 327.40% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -58.12% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -75.93% for SBFD
-	Traffic load with {DL,UL} = {High, High}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -27.06% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -83.10% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -35.48% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 470.49% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 60.00% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 88.56% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, degradation of -60.97% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 272.49% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -42.82% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, decrease of -10.34% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -73.10% for SBFD
Observation 7: For sub-case SBFD#1_UMA_FR1_Sub#3, assuming RSI based on 1dB desense, 100dB for spatial isolation and digital isolation for co-site inter-sector CLI, SBFD slot configuration Alt-2 ({DDDSU} vs. {XXXXU}), Twice area & same TxRUs (Option 2), Packet Size with 4Kbytes for DL and 1Kbyte for UL, key findings are summarized below:
-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -6.67% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -22.45% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -5.33% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 31.91% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 64.66% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 284.12% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 66.22% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -54.67% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -50.00% for SBFD
-	Traffic load with {DL,UL} = {Medium, Medium}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -19.17% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -54.68% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -17.26% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 123.40% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 39.80% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 140.47% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 38.52% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -36.95% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -50.00% for SBFD
-	Traffic load with {DL,UL} = {High, High}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -31.62% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -87.41% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -30.28% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 871.88% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 100.00% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 24.63% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 16.92% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 23.42% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -6.23% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -33.33% for SBFD
Observation 8: For sub-case SBFD#1_UMA_FR1_Sub#4, assuming RSI based on 1dB desense, 100dB for spatial isolation and digital isolation for co-site inter-sector CLI, SBFD slot configuration Alt-2 ({DDDSU} vs. {XXXXU}), Twice area & same TxRUs (Option 2), Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL, key findings are summarized below:
-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -27.19% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -48.44% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -24.44% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 116.01% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, increase of 23.53% for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 22.22% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 147.68% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 458.97% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 382.88% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -70.29% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, decrease of -40.00% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -79.34% for SBFD
-	Traffic load with {DL,UL} = {Medium, Medium}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -36.54% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -64.81% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -37.57% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 213.35% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, increase of 23.53% for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 72.22% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 138.91% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 526.88% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 326.16% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -58.08% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, decrease of -42.31% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -76.27% for SBFD
-	Traffic load with {DL,UL} = {High, High}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -46.65% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -98.10% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -52.69% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 996.36% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, increase of 23.53% for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 112.00% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 133.85% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 6.92% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 270.81% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -38.88% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, decrease of -44.83% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -73.45% for SBFD


	R1-2307330 Panasonic
	Observation 1: For Urban Macro scenario (FR1), SBFD is beneficial at least for low RU case or cell center UEs.
· In low RU case, UL average UPT and packet latency are improved compared to legacy TDD with small or no degradation of DL average UPT and packet latency.
· Even in medium/high RU cases, for cell center UEs, UL average UPT and packet latency are improved compared to legacy TDD with small or no degradation of DL average UPT and packet latency.


	R1-2307381 Xiaomi
	Interference Analysis
Observation 1: In Urban Macro scenario, the following observations can be obtained for UL and DL interference
· Dominated interference in UL is inter-site gNB-gNB co-channel inter-subband CLI. Legacy UL interference, co-site gNB-gNB co-channel inter-subband CLI and self-interference can be ignored in low, medium and high RU.
· Dominated interference in DL is UE-UE co-channel inter-subband CLI. Legacy DL interference can be ignored in low, medium and high RU.

Receiver blocking
Observation 2: Despite of the assumed spatial isolation and digital isolation in CLI suppression capability, the following observations can be obtained for piece wise BS noise figure in Urban Macro scenario
· The total received power at side is higher than -25dBm with probability of 1% for medium and high RU. Receiver is rarely blocked due to SBFD operation.

Additional solutions to suppress inter-site gNB-gNB co-channel inter-subband CLI is not essential for Urban Macro gNB to avoid receiver blocking.

DL/UL UPT
Observation 3: In Urban Macro scenario, the following obervations can be obtained for DL/UL Average-UPT of SBFD compared with legacy TDD:
· For UL Average-UPT
· UL Average-UPT of SBFD Alt 2 and SBFD Alt 4 increases compared with legacy TDD for large and small packet.
· For SBFD Alt 2 and SBFD Alt 4, the improvement of UL Average-UPT for small packet is greater than that of large packet.
· The improvement of UL Average-UPT for SBFD Alt 2 is greater than that of SBFD Alt 4 for large and small packet.
· For DL Average-UPT
· DL Average-UPT of SBFD Alt 2 and SBFD Alt 4 degrades compared with legacy TDD for large and small packet.
· For SBFD Alt 2 and and SBFD Alt 4, the degradation of DL Average-UPT for small packet is smaller than that of large packet in low and medium RU, and the degradation of DL Average-UPT for small packet is similar with that of large packet in high RU. 
· The degradation of DL Average-UPT for SBFD Alt 2 is greater than that of SBFD Alt 4 for large and small packet.
-	For the ratio of improvement of UL performance and degradation of DL performance
· For SBFD Alt 2, improvement of UL performance is more significant than the degradation of DL performance for large and small packet.
· For SBFD Alt 4,
· Large packet
· Improvement of UL performance is more significant than the degradation of DL performance in low RU.
· Improvement of UL performance is less significant than the degradation of DL performance in medium and high RU.
· Small packet
· Improvement of UL performance is more significant than the degradation of DL performance. 

DL/UL latency
Observation 4: In Urban Macro scenario, following observations can be obtained for DL/UL latency of SBFD compared with legacy TDD:
· For UL latency
· UL latency of SBFD Alt 2 and SBFD Alt 4 decreases compared with legacy TDD for large and small packet.
· For SBFD Alt 2 and SBFD Alt 4, the improvement of UL latency for small packet is similar with that of large packet.
· The improvement of UL latency for SBFD Alt 2 is more significant than that of SBFD Alt 4 for large and small packet.
· For DL latency
· For SBFD Alt 2, DL latency increases compared with legacy TDD for large and small packet.
· For SBFD Alt 4, DL latnecy is similar with that of legacy TDD in low RU for small packet and larger than that of legacy TDD in other cases.
· For SBFD Alt 2 and SBFD Alt 4, DL latency increasement for small packet is larger than that of large packet.
· DL latency increasement for SBFD Alt 2 and SBFD Alt 4
· Large packet: The increasement of DL latency for SBFD Alt 2 is greater than that of SBFD Alt 4.
· Small packet: The increasement of DL latency for SBFD Alt 2 is smaller than that of SBFD Alt 4.
-	For the ratio of improvement of UL performance and degradation of DL performance
· For SBFD Alt 2 and SBFD Alt 4
· Large packet:
· Improvement of UL performance is more significant than the degradation of DL performance in low and medium RU. 
· Improvement of UL performance is less significant than the degradation of DL performance especially in high RU.
· Small packet: 
· Improvement of UL performance is more significant than the degradation of DL performance especially in low RU. 
· Improvement of UL performance is less significant than the degradation of DL performance especially in medium and high RU.

DL/UL RU
Observation 5: In Urban Macro scenario, following observations can be obtained:
· For UL RU
· UL RU of SBFD Alt 2 decreases and UL RU of SBFD Alt 4 increases for large and small packet.
· Reduction of UL RU for small packet and large packet are similar when using SBFD Alt 2. Increasement of UL RU for small packet is smaller than that of large packet when using SBFD Alt 4.
· For DL RU
· DL RU of SBFD Alt 2 and SBFD Alt 4 increases for large and small packet.
· Increasement of DL RU for small packet and large packet are similar when using SBFD Alt 2. Increasement of DL RU for small packet is larger than that of large packet when using SBFD Alt 4.


	R1-2307471 Docomo
	Observation 1: In FR1 Urban macro, SBFD with {XXXXU} achieves 56%, 42% and 29% mean UL UE packet throughput gain compared to static TDD with {DDDSU} in low, medium and high traffic load, respectively. 

Observation 2: In FR1 Urban macro, SBFD with {XXXXU} achieves -51%, -28% and -18% mean UL delay compared to static TDD with {DDDSU} in low, medium and high traffic load, respectively.

Observation 3: In FR1 Urban macro, SBFD with {XXXXU} confirms -19%, -29% and -41% mean UE DL packet throughput gain compared to static TDD with {DDDSU} in low, medium and high traffic load, respectively.

Observation 4: In FR1 Urban macro, SBFD with {XXXXU} confirms 32%, 103% and 281% mean DL delay compared to static TDD with {DDDSU} in low, medium and high traffic load, respectively.


	R1-2307817 Sharp
	Observation 9: In an urban macro scenario with Alt2 SBFD configuration with a small packet size, UL average-UPT gain is observed irrespective of traffic load configuration. 
Observation 10: In an urban macro scenario with Alt2 SBFD configuration with a small packet size, DL average-UPT reduction is observed irrespective of traffic load configuration.
Observation 11: In an urban macro scenario with Alt2 SBFD configuration with a large packet size, UL average-UPT gain is observed irrespective of traffic load configuration. 
Observation 12: In an urban macro scenario with Alt2 SBFD configuration with a large packet size, DL average-UPT reduction is observed irrespective of traffic load configuration.
Observation 13: In an urban macro scenario with Alt4 SBFD configuration with a small packet size, large UL average-UPT gain is observed irrespective of traffic load configuration. 
Observation 14: In an urban macro scenario with Alt4 SBFD configuration with a small packet size, DL average-UPT gain is observed irrespective of traffic load configuration.


	R1-2307922 Qualcomm
	Observation 1: For SBFD Case 1 UMa (FR1) with small packet size, SBFD Alt 4 with small packets exhibits higher downlink UPT gain as compared to both TDD and SBFD Alt 2. The gain is due to duty cycle improvement in SBFD slot format Alt 4. Cell edge UEs with SBFD Alt 2/4 are affected due to UE-UE CLI.

Observation 2: For SBFD Case 1 UMa (FR1) with small packet size, the median Uplink UPT of SBFD Alt 2/4 exhibits gain as compared to TDD even in the presence of gNB-gNB cross link interference.

Observation 3: For SBFD Case 1 UMa (FR1) with small packet size, the increase in Uplink resource in Alt2 (XXXXU) did not results in proportionate UPT improvement in any load condition.

Observation 4: For SBFD Case 1 UMa (FR1) with small packet size, tail performance of downlink transfer time in SBFD is high because of UE-UE cross link interference. Longer transfer time projects the network’s the ability to handle the load without dropping the packet but subjecting to cross link interference. 

Observation 5: For SBFD Case 1 UMa (FR1) with small packet size, SBFD exhibits improved uplink coverage as compared to TDD under all load conditions and with gNB-gNB Cross Link Interference. Downlink coverage is comparable to TDD and reduced in some cases due to increased UE-UE Cross Link Interference

Observation 6: For SBFD Case 1 UMa (FR1), large packet experience higher outage in downlink for 75 dB isolation as compared to 93 dB isolation due to elevated UE CLI as a response to combat uplink losses.

Observation 7: For SBFD Case 1 UMa (FR1), UEs with power headroom increase their uplink power to combat the co-site interference in uplink for 75 dB isolation resulting in higher UE-CLI.

Observation 8: For Case 1 UMa (FR1) with large packet, the UPT observed for DL and UL aligns with the available resources in uplink and downlink.

Observation 9: For Case 1 UMa (FR1) with large packet, the median uplink UPT of Alt2 (XXXXU) is higher compared to TDD due to increase in uplink resource in the specific slot format. 

Observation 10: For Case 1 UMa (FR1) with large packet, Spatial isolation of 75 dB results in 2x more outage in uplink for alt 2 and alt 4, as compared to 93 dB isolation.   

Observation 11: Availability of protected U slot in alt2 (XXXXU) provides uplink UPT gains for the UEs as compared to Alt 4 (XXXXX) because of increased uplink resources. 

Observation 12: For UMa with large packet size, SBFD Alt 2/4 provides higher uplink coverage as compared to TDD as TDD is limited by uplink UEs Tx power over the U slots. 

Observation 13: Tx Nulling reduces the Inter-gNB Cross Link Interference, results in improved uplink UPT and Coverage.

Observation 14: Gain for Tx Nulling increases with the load. As the load in the network increases which causes Inter-gNB Cross Link Interference dominant, Tx beam nulling works effectively in reducing the Interference.

Observation 15: The Tx Nulling could not achieve the performance of W/O CLI case, as they are limited by sectors-of-same site interference. With Larger isolation, Tx Nulling approaches W/O CLI uplink UPT.

Observation 16: The Gain due to Tx Nulling is significant at the tail uplink UPT. Also Tx Nulling increases the uplink coverage.



	R1-2307324 Ericsson
	[bookmark: _Toc142671464]Observation 25 For FR1 single operator urban macro scenario, UL coverage is the key metric for potential improvement. The simulated alternatives (Alt2, Alt4, Alt3) show that SBFD only offers marginal UL coverage gains (~3 dB) when compared with the corresponding static TDD schemes at low load. The 5% UL average-UPT results across the three alternatives also indicate similar performance gains. 


	R12307674 Samsung
	Observation 6 For SBFD {XXXXU} on Macro cell, a SBFD network provides better UL UPT performance than a static TDD network
Observation 7 For SBFD {XXXXU} on Macro cell at high traffic load point, UL UPT gain can be affected by the increased co-site inter-sector CLI and gNB-gNB CLI, but the benefits of SBFD system are still significant.
Observation 8 For SBFD {XXXXX} on Macro cell over low and medium traffic load points, UL performance can be improved thanks to more retransmission opportunities. But, at the high traffic load point, the benefits of SBFD can be limited.
Observation 9 For SBFD {XXXXU} on Macro cell over low and medium traffic load points, DL UPT is reduced since reduced DL frequency resource is dominant rather than UE-UE CLI impact. However, for high traffic load, it is observed that the DL UPT is slightly degraded due to strong UE-UE CLI.
Observation 10 For SBFD {XXXXX} on Macro cell over low and medium traffic load points, DL UPT can be improved due to same or similar total DL resources and more opportunities for HARQ-ACK transmission. But, at the high traffic load point, the benefits of SBFD can be limited.
Observation 11 If the advanced scheduler is applied, DL performance can be further improved.
Observation 12 For co-site CLI suppression capability comparison, high capability can be beneficial to SBFD performance
Observation 13 For antenna configuration comparison, increased the number of antenna elements and TxRUs can be beneficial to SBFD performance.




A.1.3 FR1 Dense UMa
	Source
	Observations/Proposals

	R1-2306542 Huawei, HiSilicon
	Observation 1: For Alt. 4 under Dense Urban Macro layer scenario with large packet, the following can be observed from UL signal/interference analysis for legacy TDD and SBFD without any enhancements:
· SBFD has higher UL signal power than legacy TDD for UL coverage-limited UEs and same UL signal power as legacy TDD for other UEs.
· For SBFD, inter-site gNB-gNB co-channel inter-subband CLI (leakage) dominates UL interference:
· For SBFD, the inter-site gNB-gNB co-channel inter-subband CLI (leakage) is comparable to the legacy UL interference for legacy TDD, which can affect UL performance of SBFD directly.
· For SBFD, the inter-site gNB-gNB co-channel inter-subband CLI (leakage) leads to stronger legacy UL interference than legacy TDD indirectly, especially for medium RU and high RU.
· For SBFD, inter-site gNB-gNB co-channel inter-subband CLI (selectivity), co-site inter-sector gNB-gNB co-channel inter-subband CLI, and gNB self-interferences can be ignored compared with the inter-site gNB-gNB co-channel inter-subband CLI (leakage).
· For SBFD, some enhancements to suppress the inter-site gNB-gNB co-channel inter-subband CLI (leakage) should be supported, e.g., E-MMSE-IRC receiver.

Observation 2: For Alt. 4 under Dense Urban Macro layer scenario with large packet, the following can be observed from DL signal/interference analysis for legacy TDD and SBFD without any enhancements:
· SBFD has same DL signal power as legacy TDD.
· SBFD has similar legacy DL interference to legacy TDD.
· For SBFD, UE-UE co-channel inter-subband CLI can affect DL coverage-limited UEs, even though it is weaker than the legacy DL interference.
· For SBFD, some enhancements to suppress the UE-UE co-channel inter-subband CLI should be supported, e.g., coordinated scheduling (CS).

Observation 3: For Alt. 4 under Dense Urban Macro layer scenario with large packet, the following can be observed from blocking analysis at gNB sides for SBFD without any enhancements:
· The noise figure of receiver will be deteriorated severely at gNB sides for each RU, and the receiver will be blocked at gNB sides.
· Average total power received by gNB exceeds -43dBm with 50%, 90%, and 100% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB exceeds -25dBm with 1%, 2%, and 20% probability for low RU, medium RU, and high RU, respectively.
· For SBFD, some enhancements to solve the blocking issue at gNB sides should be supported, e.g., coordinated beamforming (CBF).
Observation 4: For Alt. 4 under Dense Urban Macro layer scenario with large packet, the following can be observed from blocking analysis at gNB sides for SBFD with coordinated beamforming.
· CBF#0 (CBF based on gNB-gNB steering vector): the deterioration of noise figure and the blocking issue at gNB sides can be mitigated, but the blocking issue cannot be solved.
· Average total power received by gNB exceeds -43dBm with 20%, 50%, and 87% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB exceed -25dBm with 1%, 1%, and 2% probability for low RU, medium RU, and high RU, respectively. 
· CBF#1 (CBF based on gNB-gNB channel measurement): the deterioration of noise figure can be mitigated significantly, and the blocking issue at gNB sides can be solved.
· Average total power received by gNB exceeds -43dBm with 5%, 40%, and 80% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB will not exceed -25dBm for each RU.
· Compared with CBF#0, CBF#1 reduces 14dB, 8dB, and 10dB maximum average total power received by gNB for low RU, medium RU, and high RU, respectively.
Observation 5: For Alt. 4 under Dense Urban Macro layer scenario with large packet, the following can be observed from UL Type-2 RU evaluation results:
· Case 1: SBFD without any enhancements increases 5%, 30% and 34% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 2: SBFD with CBF based on gNB-gNB steering vector increases 5%, 22%, and 31% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case3: SBFD with CBF based on gNB-gNB channel measurement increases 5%, 22%, and 29% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 4: SBFD with CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI increases 4%, 28%, and 31% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 5: SBFD with CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI increases 3%, 28%, and 30% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 6: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 0 increases 4%, 25%, and 33% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 7: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 1 increases 5%, 32%, and 35% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 8: SBFD with E-MMSE-IRC receiver based on non-transparent resource muting increases 2%, 19%, and 31% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements increases 1%, 5%, and 8% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· SBFD with all enhancements includes CBF based on gNB-gNB channel measurement, CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI, and E-MMSE-IRC receiver based on non-transparenet UL resources muting for inter-site gNB-gNB co-channel inter-subband CLI measurement.
· Case 10: SBFD without CLI increases 0%, 0%, and 3% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
Observation 6: For Alt. 4 under Dense Urban Macro layer scenario with large packet, the following can be observed from UL Average-UPT evaluation results:
· Case 1: SBFD without any enhancements has worse UL Average-UPT than legacy TDD, especially for medium RU and high RU, due to the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides.
· Case 2/3: SBFD with CBF achieves better UL Average-UPT than SBFD without any enhancements but worse than legacy TDD, since the CBF can solve the blocking issue at gNB sides but cannot suppress the inter-site gNB-gNB co-channel inter-subband CLI due to leakage.
· SBFD with CBF#1 (gNB-gNB channel measurement based CBF) achieves better UL Average-UPT than SBFD with CBF#0 (gNB-gNB steering vector based CBF), especially for high RU, since CBF#1 has more flexibility than CBF#0 to solve the blocking issue at gNB sides.
· Case 4/5: SBFD with CS has slightly worse UL Average-UPT than SBFD without any enhancements especially medium and high RU, since the CS sacrifices UL performances to suppress the UE-UE co-channel inter-subband CLI.
· SBFD with CS#0 (L3 measurement and report of UE-UE co-channel inter-subband CLI based CS) and SBFD with CS#1 (L1/L2 measurement and report of UE-UE co-channel inter-subband CLI based CS) have similar UL performance.
· Case 6 to 8: SBFD with E-MMSE-IRC receiver achieves better UL Average-UPT than SBFD without any enhancements when the overhead introduced by the UL muting resources is small, since the E-MMSE-IRC receiver can suppress the inter-site gNB-gNB co-channel inter-subband CLI; but it has worse performance than legacy TDD for high RU in which the receiver will be blocked with a high probability.
· SBFD with IRC#1 (non-transparent UL resource muting based E-MMSE-IRC receiver) achieves better UL Average-UPT than SBFD with IRC#0-0 and IRC#0-1 (transparent UL resource muting based E-MMSE-IRC receiver with pattern 0 and 1), since the non-transparent UL resource muting has less UL overhead than the transparent UL resource muting.
· SBFD with IRC#1 achieves 19%, 16%, and 25% gains of mean UL Average-UPT than SBFD with IRC#0-0 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 61%, 24%, and N/A gains of 5% UL Average-UPT than SBFD with IRC#0-0 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 27%, 32%, and 45% gains of mean UL Average-UPT than SBFD with IRC#0-1 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 84%, 50%, and N/A gains of 5% UL Average-UPT than SBFD with IRC#0-1 for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements achieves better UL Average-UPT than legacy TDD, especially for 5% UL Average-UPT, since both of the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides can be solved by the E-MMSE-IRC receiver and the CBF, respectively.
· Case 10: SBFD without CLI provides the performance upper limit of SBFD. Compared with legacy TDD, the UL Average-UPT gains for SBFD are mainly achieved by increased UL transmission opportunities and higher UL signal power, especially for UL coverage-limited UEs.
Observation 7: For Alt. 4 under Dense Urban Macro layer scenario with large packet, the following can be observed from UL Packet-Latency evaluation results:
· Case 1: SBFD without any enhancements has shorter UL Packet-Latency than legacy TDD, but it is much longer than SBFD without CLI, especially for medium RU and high RU, due to the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides.
· Case 2/3: SBFD with CBF achieves much shorter UL Packet-Latency than SBFD without any enhancements, since the CBF can solve the blocking issue at gNB sides.
· Case 4/5: SBFD with CS has similar UL Packet-Latency to SBFD without any enhancements which implies that CS has less impacts on UL average Packet-Latency .
· Case 6-8: SBFD with E-MMSE-IRC receiver has shorter UL Packet-Latency than SBFD without any enhancemens, since the E-MMSE-IRC recevier can suppress the inter-site gNB-gNB co-channel inter-subband CLI.
· The E-MMSE-IRC receiver is blocked with a high probability; otherwsie it can achieve shorter UL Packet-Latency.
· Case 9: SBFD with all enhancements further reduces the UL Packet-Latency and that is close to SBFD without CLI, since both of the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides are solved.
· Case 10: SBFD with all enhancements provides the performance upper limit of SBFD. It has shorter UL Packte-Latency than legacy TDD, achieved by increased UL transmission opportunities.
Observation 8: For Alt. 4 under Dense Urban Macro layer scenario with large packet, the following can be observed from DL Type-2 RU evaluation results:
· Case 1: SBFD without any enhancements increases 3%, 9% and 14% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 2: SBFD with CBF based on gNB-gNB steering vector increases 3%, 7%, and 11% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case3: SBFD with CBF based on gNB-gNB channel measurement increases 4%, 10%, and 11% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 4: SBFD with CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI increases 0%, 2%, and 2% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 5: SBFD with CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI increases 0%, 3%, and 2% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 6: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 0 increases 2%, 8%, and 14% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 7: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 1 increases 4%, 11%, and 13% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 8: SBFD with E-MMSE-IRC receiver based on non-transparent resource muting increases 2%, 12%, and 13% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements increases 2%, 7%, and 7% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 10: SBFD without CLI increases 0%, 1%, and -1% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
Observation 9: For Alt. 4 under Dense Urban Macro layer scenario with large packet, the following can be observed from DL Average-UPT evaluation results:
· Case 1: SBFD without any enhancements has worse DL Average-UPT than legacy TDD, especially for 5% DL Average-UPT, due to the UE-UE co-channel inter-subband CLI.
· Case 2/3: SBFD with CBF further reduces DL Average-UPT than SBFD without any enhancements is most cases, since CBF will reduce DL MU paring performance.
· SBFD with CBF#1 (gNB-gNB channel measurement based CBF) has slightly worse DL Average-UPT than SBFD with CBF#0 (gNB-gNB steering vector based CBF), since CBF#1 has more degree of freedom loss.
· Case 4/5: SBFD with CS achieves better DL Average-UPT than SBFD without any enhancements, and which is close to legacy TDD, since the CS avoids to schedule the UL UEs who will cause serious UE-UE co-channel inter-subband CLI to DL UEs.
· SBFD with CS#0 (L3 measurement and report of UE-UE co-channel inter-subband CLI based CS) and SBFD with CS#1 (L1/L2 measurement and report of UE-UE co-channel inter-subband CLI based CS) have similar DL Average-UPT.
· There is no obvious benefits for L1/L2 measurement and report of UE-UE co-channel inter-subband CLI, compared with L3 measurement and report of UE-UE co-channel inter-subband CLI.
· Case 6 to 8: SBFD with E-MMSE-IRC receiver has slightly worse DL Average-UPT than SBFD without any enhancements, since the E-MMSE-IRC receiver has one DL muting symbol overhead to avoid the effect of inter-site gNB-gNB co-channel inter-subband CLI on UL channel estimation.
· SBFD with IRC#0-0 (non-transparent UL resource muting based E-MMSE-IRC receiver) and SBFD with IRC#0-1 and IRC#1 (transparent UL resource muting based E-MMSE-IRC receiver with pattern 0 and 1) have similar DL performance.
· Case 9: SBFD with all enhancements achieves better DL Average-UPT than SBFD without any enhancements, especially for 5% DL Average-UPT, since the UE-UE co-channel inter-subband CLI can be suppressed by the CS. But the DL Average-UPT is still worse than legacy TDD, since the CBF and the additional one DL muting symbol overhead will deteriorate the DL performance.
· Case 10: SBFD without CLI provides the performance upper limit of SBFD. It has similar DL Average-UPT to legacy TDD, since XXXXX and DDDSU have similar DL resources.
Observation 10: For Alt. 4 under Dense Urban Macro layer scenario with large packet, the following can be observed from DL Packet-Latency evaluation results:
· Case 1: SBFD without any enhancements has much longer DL Packet-Latency than legacy TDD, due to the UE-UE co-channel inter-subband CLI.
· Case 2/3: SBFD with CBF has comparable DL Packet-Latency to SBFD without any enhancements in most cases.
· Case 4/5: SBFD with CS has much shorter DL Packet-Latency than SBFD without any enhancements, since the CS can suppress the UE-UE co-channel inter-subband CLI.
· Case 6-8: SBFD with E-MMSE-IRC receiver has longer DL Packet-Latency than SBFD without any enhancements, since the E-MMSE-IRC receiver has one DL muting symbol overhead.
· Case 9: SBFD with all enhancements further reduces the DL Packet-Latency and that is close to SBFD without CLI.
· Case 10: SBFD with all enhancements provides the performance upper limit of SBFD. It has similar DL Packet-Latency to leagcy TDD, since XXXXX and DDDSU have similar DL resources. 
Observation 11: For Alt. 2 under Dense Urban Macro layer scenario with large packet, the following can be observed from UL signal/interference analysis for legacy TDD and SBFD without any enhancements:
· SBFD has higher UL signal power than legacy TDD for UL coverage-limited UEs and same UL signal power as legacy TDD for other UEs.
· For SBFD, inter-site gNB-gNB co-channel inter-subband CLI (leakage) dominates UL interference:
· For SBFD, the inter-site gNB-gNB co-channel inter-subband CLI (leakage) is comparable to the legacy UL interference for legacy TDD, which can affect UL performance of SBFD directly.
· For SBFD, the inter-site gNB-gNB co-channel inter-subband CLI (leakage) leads to stronger legacy UL interference indirectly, that should be weaker than the legacy UL interference for legacy TDD in theory but they are similar in the end.
· For SBFD, inter-site gNB-gNB co-channel inter-subband CLI (selectivity), co-site inter-sector gNB-gNB co-channel inter-subband CLI, and gNB self-interferences can be ignored compared with the inter-site gNB-gNB co-channel inter-subband CLI (leakage).
· For SBFD, some enhancements to suppress the inter-site gNB-gNB co-channel inter-subband CLI (leakage) should be supported, e.g., E-MMSE-IRC receiver.
Observation 12: For Alt. 2 under Dense Urban Macro layer scenario with large packet, the following can be observed from DL signal/interference analysis for legacy TDD and SBFD without any enhancements:
· SBFD has same DL signal power as legacy TDD.
· SBFD has similar legacy DL interference to legacy TDD.
· For SBFD, UE-UE co-channel inter-subband CLI can affect DL coverage-limited UEs, even though it is weaker than the legacy DL interference.
· For SBFD, some enhancements to suppress the UE-UE co-channel inter-subband CLI should be supported, e.g., coordinated scheduling (CS).
Observation 13: For Alt. 2 under Dense Urban Macro layer scenario with large packet, the following can be observed from blocking analysis at gNB sides for SBFD without any enhancements:
· The noise figure of receiver will be deteriorated severely at gNB sides for each RU, and the receiver will be blocked at gNB sides.
· Average total power received by gNB exceeds -43dBm with 51%, 92%, and 100% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB exceeds -25dBm with 1%, 2%, and 24% probability for low RU, medium RU, and high RU, respectively.
· For SBFD, some enhancements to solve the blocking issue at gNB sides should be supported, e.g., coordinated beamforming (CBF).
Observation 14: For Alt. 2 under Dense Urban Macro layer scenario with large packet, the following can be observed from blocking analysis at gNB sides for SBFD with coordinated beamforming.
· CBF#0: (CBF based on gNB-gNB steering vector): the deterioration of noise figure and the blocking issue at gNB sides can be mitigated, but the blocking issue cannot be solved.
· Average total power received by gNB exceeds -43dBm with 20%, 50%, and 87% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB exceed -25dBm with 0%, 0%, and 1% probability for low RU, medium RU, and high RU, respectively. 
· CBF#1: (CBF based on gNB-gNB channel measurement): the deterioration of noise figure can be mitigated significantly, and the blocking issue at gNB sides can be solved.
· Average total power received by gNB exceeds -43dBm with 7%, 42%, and 80% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB will not exceed -25dBm for each RU.
· Compared with CBF#0, CBF#1 reduces 14dB, 16dB, and 14dB maximum average total power received by gNB for low RU, medium RU, and high RU, respectively.
Observation 15: For Alt. 2 under Dense Urban Macro layer scenario with large packet, the following can be observed from UL Type-2 RU evaluation results:
· Case 1: SBFD without any enhancements reduces 2%, 5% and 0% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 2: SBFD with CBF based on gNB-gNB steering vector reduces 2%, 7%, and 4% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case3: SBFD with CBF based on gNB-gNB channel measurement reduces 3%, 6%, and 5% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 4: SBFD with CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI reduces 2%, 6%, and 7% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 5: SBFD with CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI reduces 2%, 6%, and 6% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 6: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 0 reduces 2%, 2%, and -6% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 7: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 1 reduces 1%, -1%, and -8% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 8: SBFD with E-MMSE-IRC receiver based on non-transparent resource muting reduces 3%, 6%, and 0% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements reduces 3%, 11%, and 18% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 10: SBFD without CLI reduces 3%, 13%, and 21% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
Observation 16: For Alt. 2 under Dense Urban Macro layer scenario with large packet, the following can be observed from UL Average-UPT evaluation results:
· Case 1: SBFD without any enhancements has better UL Average-UPT than legacy TDD, but the gains of mean UL Average-UPT is far from the resource increase of 80%, due to the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides.
· Compared with Alt. 4, the UL Average-UPT of SBFD without any enhancements is closer to SBFD without CLI for Alt. 2, since the UL slots can provide better UL performance.
· Case 2/3: SBFD with CBF achieves better UL Average-UPT than SBFD without any enhancements, but the gains of mean UL Average-UPT still cannot reach the resource increase of 80%, since the CBF can solve the blocking issue at gNB sides but cannot suppress the inter-site gNB-gNB co-channel inter-subband CLI due to leakage.
· SBFD with CBF#1 (gNB-gNB channel measurement based CBF) achieves better UL Average-UPT than SBFD with CBF#0 (gNB-gNB steering vector based CBF), especially for high RU, since CBF#1 has more flexibility than CBF#0 to solve the blocking issue at gNB sides.
· Case 4/5: SBFD with CS has worse UL Average-UPT than SBFD without any enhancements, since the CS sacrifices UL performances to suppress the UE-UE co-channel inter-subband CLI.
· SBFD with CS#0 (L3 measurement and report of UE-UE co-channel inter-subband CLI based CS) and SBFD with CS#1 (L1/L2 measurement and report of UE-UE co-channel inter-subband CLI based CS) have similar UL performance.
· Case 6 to 8: Different from Alt. 4, for Alt. 2 SBFD with E-MMSE-IRC receiver achieves similar UL Average-UPT to SBFD without any enhancements when the overhead introduced by the UL muting resources is small, since 1) the receiver cannot work if it is blocked, especially for high RU in which the receiver will be blocked with a high probability and 2) UL slots for Alt. 2 can avoid the inter-site gNB-gNB co-channel inter-subband CLI.
· SBFD with IRC#1 (non-transparent UL resource muting based E-MMSE-IRC receiver) achieves better UL Average-UPT than SBFD with IRC#0-0 and IRC#0-1 (transparent UL resource muting based E-MMSE-IRC receiver with pattern 0/1), since the non-transparent UL resource muting has less UL overhead than the transparent UL resource muting.
· SBFD with IRC#1 achieves 13%, 8%, and 11% gains of mean UL Average-UPT than SBFD with IRC#0-0 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 48%, 17%, and N/A gains of 5% UL Average-UPT than SBFD with IRC#0-0 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 15%, 18%, and 20% gains of mean UL Average-UPT than SBFD with IRC#0-1 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 66%, 63%, and N/A gains of 5% UL Average-UPT than SBFD with IRC#0-1 for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements achieves better UL Average-UPT than SBFD without any enhancements, especially for 5% UL Average-UPT, and the gains of mean UL Average-UPT are close to the resource increase of 80% for low RU and medium RU, since both of the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides can be solved by the E-MMSE-IRC receiver and the CBF, respectively. 
· For high RU, the gains of mean UL Average-UPT cannot reach the resource increase of 80% due to penalty to UL caused by the CS.
· Case 10: SBFD without CLI provides the performance upper limit of SBFD. Compared with legacy TDD, the UL Average-UPT gains for SBFD are mainly achieved by increased UL resources, increased UL transmission opportunities, weaker legacy UL interference, as well as higher UL signal power, especially for UL coverage-limited UEs.
· For SBFD without CLI, the gains of mean UL Average-UPT of Alt. 2 than Alt. 4 cannot reach the resource increase  of 80%, since the UL slots cannot be fully used for UL coverage-limited UEs.
Observation 17: For Alt. 2 under Dense Urban Macro layer scenario with large packet, the following can be observed from UL Packet-Latency evaluation results:
· Case 1: SBFD without any enhancements has shorter UL Packet-Latency than legacy TDD, but it is much longer than SBFD without CLI, especially for medium RU and high RU, due to the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides.
· Case 2/3: SBFD with CBF achieves shorter UL Packet-Latency than SBFD without any enhancements, since the CBF can solve the blocking issue at gNB sides.
· Case 4/5: SBFD with CS has much longer UL Packet-Latency than SBFD without any enhancements, especially for medium RU and high RU.
· Compared with Alt. 4, the CS has much larger impacts on UL Packet-Latency for Alt. 2, since the CS prioritizes to schedule the UL coverage-limited UEs in UL slots to avoid the strong UE-UE co-channel inter-subband CLI, thus reducing UL transmit opportunities.
· Case 6-8: SBFD with E-MMSE-IRC receiver has similar UL Packet-Latency to SBFD without any enhancements, since the E-MMSE-IRC receiver is blocked with a high probability.
· Case 9: SBFD with all enhancements has longer UL Packet-Latency than SBFD without any enhancements but still shorter than legacy TDD, which is mainly caused by the CS.
· Case 10: SBFD with all enhancements provides the performance upper limit of SBFD. It has shorter UL Packet-Latency than legacy TDD, achieved by increased UL transmission opportunities and increased UL resources.
Observation 18: For Alt. 2 under Dense Urban Macro layer scenario with large packet, the following can be observed from DL Type-2 RU evaluation results:
· Case 1: SBFD without any enhancements increases 5%, 18% and 22% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 2: SBFD with CBF based on gNB-gNB steering vector increases 7%, 20%, and 22% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case3: SBFD with CBF based on gNB-gNB channel measurement increases 7%, 19%, and 20% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 4: SBFD with CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI increases 3%, 14%, and 13% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 5: SBFD with CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI increases 3%, 13%, and 14% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 6: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 0 increases 8%, 20%, and 24% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 7: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 1 increases 7%, 22%, and 21% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 8: SBFD with E-MMSE-IRC receiver based on non-transparent resource muting increases 5%, 22%, and 25% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements increases 6%, 18%, and 19% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 10: SBFD without CLI increases 4%, 11%, and 13% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
Observation 19: For Alt. 2 under Dense Urban Macro layer scenario with large packet, the following can be observed from DL Average-UPT evaluation results:
· Case 1: SBFD without any enhancements has worse DL Average-UPT than legacy TDD, especially for 5% DL Average-UPT, and the loss of mean DL Average-UPT are more than the resource loss of 24%, due to the UE-UE co-channel inter-subband CLI.
· Case 2/3: SBFD with CBF slightly reduces DL Average-UPT than SBFD without any enhancements, since the CBF will reduce DL MU paring performance.
· SBFD with CBF#1 (gNB-gNB channel measurement based CBF) has slightly worse DL Average-UPT than SBFD with CBF#0 (gNB-gNB steering vector based CBF), since CBF#1 has more degree of freedom loss.
· Case 4/5: SBFD with CS achieves better DL Average-UPT than SBFD without any enhancements, and which is close to SBFD without CLI, since the CS avoids to schedule the UL UEs who will cause serious UE-UE co-channel inter-subband CLI to DL UEs.
· SBFD with CS#0 (L3 measurement and report of UE-UE co-channel inter-subband CLI based CS) and SBFD with CS#1 (L1/L2 measurement and report of UE-UE co-channel inter-subband CLI based CS) have similar DL Average-UPT. 
· There is no obvious benefits for L1/L2 measurement and report of UE-UE co-channel inter-subband CLI, compared with L3 measurement and report of UE-UE co-channel inter-subband CLI.
· Case 6 to 8: SBFD with E-MMSE-IRC receiver has slightly worse DL Average-UPT than SBFD without any enhancements, since the E-MMSE-IRC receiver has one DL muting symbol overhead to avoid the effect of inter-site gNB-gNB co-channel inter-subband CLI on UL channel estimation.
· SBFD with IRC#0-0 (non-transparent UL resource muting based E-MMSE-IRC receiver), and SBFD with IRC#0-1 (transparent UL resource muting based E-MMSE-IRC receiver with pattern 0 and 1), and SBFD with IRC#1 have similar DL performance.
· Case 9: SBFD with all enhancements achieves much better 5% DL Average-UPT than SBFD without any enhancements, since the UE-UE co-channel inter-subband CLI can be suppressed by the CS. But the mean DL Average-UPT is worse than SBFD without any enhancements, since the CBF and the additional one DL muting symbol overhead will deteriorate the DL performance.
· Case 10: SBFD without CLI provides the performance upper limit of SBFD. Compared with legacy TDD, the DL Average-UPT loss are mainly caused by reduced DL resources and increased legacy DL interferences, especially for DL coverage-limited UEs.
Observation 20: For Alt. 4 under Dense Urban Macro layer scenario with large packet, the following can be observed from DL Packet-Latency evaluation results:
· Case 1: SBFD without any enhancements has much longer DL Packet-Latency than SBFD without CLI, due to the UE-UE co-channel inter-subband CLI.
· Case 2/3: SBFD with CBF has comparable DL Packet-Latency to SBFD without any enhancements for low RU and medium RU, and shorter DL Packet-Latency for high RU.
· Case 4/5: SBFD with CS has mcuh shorter DL Packet-Latency than SBFD without any enhancements, since the CS can suppress the UE-UE co-channel inter-subband CLI.
· Case 6-8: SBFD with E-MMSE-IRC receiver has longer DL Packet-Latency than SBFD without any enhancements, since the E-MMSE-IRC receiver has one DL muting symbol overhead.
· Case 9: SBFD with all enhancements further reduces the DL Packet-Latency and that is close to SBFD without CLI.
· Case 10: SBFD with all enhancements provides the performance upper limit of SBFD. It has longer DL Packet-Latency than leagcy TDD caused by reduced DL resources.
Observation 21: For Alt. 1 under Dense Urban Macro layer scenario with large packet, the following can be observed from UL signal/interference analysis for legacy TDD and SBFD without any enhancements:
· SBFD has higher UL signal power than legacy TDD for UL coverage-limited UEs and same UL signal power as legacy TDD for other UEs.
· For SBFD, inter-site gNB-gNB co-channel inter-subband CLI (leakage) dominates UL interference:
· For SBFD, the inter-site gNB-gNB co-channel inter-subband CLI (leakage) is comparable to the legacy UL interference for legacy TDD, which can affect UL performance of SBFD directly.
· For SBFD, the inter-site gNB-gNB co-channel inter-subband CLI (leakage) leads to stronger legacy UL interference indirectly, that should be weaker than the legacy UL interference for legacy TDD in theory but they are similar in the end.
· For SBFD, inter-site gNB-gNB co-channel inter-subband CLI (selectivity), co-site inter-sector gNB-gNB co-channel inter-subband CLI, and gNB self-interferences can be ignored compared with the inter-site gNB-gNB co-channel inter-subband CLI (leakage).
· For SBFD, some enhancements to suppress the inter-site gNB-gNB co-channel inter-subband CLI (leakage) should be supported, e.g., E-MMSE-IRC receiver.
Observation 22: For Alt. 1 under Dense Urban Macro layer scenario with large packet, the following can be observed from DL signal/interference analysis for legacy TDD and SBFD without any enhancements:
· SBFD has same DL signal power as legacy TDD.
· SBFD has similar legacy DL interference to legacy TDD.
· For SBFD, UE-UE co-channel inter-subband CLI can affect DL coverage-limited UEs, even though it is weaker than the legacy DL interference.
· For SBFD, some enhancements to suppress the UE-UE co-channel inter-subband CLI should be supported, e.g., coordinated scheduling (CS).
Observation 23: For Alt. 1 under Dense Urban Macro layer scenario with large packet, the following can be observed from blocking analysis at gNB sides for SBFD without any enhancements:
· The noise figure of receiver will be deteriorated severely at gNB sides for each RU, and the receiver will be blocked at gNB sides.
· Average total power received by gNB exceeds -43dBm with 41%, 91%, and 99% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB exceeds -25dBm with 1%, 2%, and 15% probability for low RU, medium RU, and high RU, respectively.
· For SBFD, some enhancements to solve the blocking issue at gNB sides should be supported, e.g., coordinated beamforming (CBF).
Observation 24: For Alt. 1 under Dense Urban Macro layer scenario with large packet, the following can be observed from blocking analysis at gNB sides for SBFD with coordinated beamforming.
· CBF#0: (CBF based on gNB-gNB steering vector): the deterioration of noise figure and the blocking issue at gNB sides can be mitigated, but the blocking issue cannot be solved.
· Average total power received by gNB exceeds -43dBm with 19%, 55%, and 80% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB exceed -25dBm with 0%, 0%, and 1% probability for low RU, medium RU, and high RU, respectively. 
· CBF#1: (CBF based on gNB-gNB channel measurement): the deterioration of noise figure can be mitigated significantly, and the blocking issue at gNB sides can be solved.
· Average total power received by gNB exceeds -43dBm with 5%, 31%, and 67% probability for low RU, medium RU, and high RU, respectively.
· Average total power received by gNB will not exceed -25dBm for each RU.
· Compared with CBF#0, CBF#1 reduces 13dB, 10dB, and 10dB maximum average total power received by gNB for low RU, medium RU, and high RU, respectively.
Observation 25: For Alt. 1 under Dense Urban Macro layer scenario with large packet, the following can be observed from UL Type-2 RU evaluation results:
· Case 1: SBFD without any enhancements reduces 2%, 3% and 0% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 2: SBFD with CBF based on gNB-gNB steering vector reduces 2%, 5%, and 2% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case3: SBFD with CBF based on gNB-gNB channel measurement reduces 2%, 5%, and 4% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 4: SBFD with CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI reduces 2%, 4%, and 5% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 5: SBFD with CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI reduces 2%, 5%, and 4% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 6: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 0 reduces 1%, 1%, and -5% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 7: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 1 reduces 0%, -3%, and -10% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 8: SBFD with E-MMSE-IRC receiver based on non-transparent resource muting reduces 2%, 5%, and 1% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements reduces 2%, 9%, and 14% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 10: SBFD without CLI reduces 3%, 11%, and 18% UL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
Observation 26: For Alt. 1 under Dense Urban Macro layer scenario with large packet, the following can be observed from UL Average-UPT evaluation results:
· Case 1: SBFD without any enhancements has better UL Average-UPT than legacy TDD, but the gains of mean UL Average-UPT is far from the resource increase of 60%, especially for medium RU and high RU, due to the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides.
· Case 2/3: SBFD with CBF achieves better UL Average-UPT than SBFD without any enhancements, but the gains of mean UL Average-UPT still cannot reach the resource increase of 60%, especially for medium RU and high RU, since the CBF can solve the blocking issue at gNB sides but cannot suppress the inter-site gNB-gNB co-channel inter-subband CLI due to leakage.
· SBFD with CBF#1 (gNB-gNB channel measurement based CBF) achieves better UL Average-UPT than SBFD with CBF#0 (gNB-gNB steering vector based CBF), especially for high RU, since CBF#1 has more flexibility than CBF#0 to solve the blocking issue at gNB sides.
· Case 4/5: SBFD with CS has worse UL Average-UPT than SBFD without any enhancements, since the CS sacrifices UL performances to suppress the UE-UE co-channel inter-subband CLI.
· SBFD with CS#0 (L3 measurement and report of UE-UE co-channel inter-subband CLI based CS) and SBFD with CS#1 (L1/L2 measurement and report of UE-UE co-channel inter-subband CLI based CS) have similar UL performance.
· Case 6 to 8: Different form Alt. 4, for Alt. 1 SBFD with E-MMSE-IRC receiver achieves similar UL Average-UPT to SBFD without any enhancements when the overhead introduced by the UL muting resources is small, since 1) the receiver cannot work if it is blocked, especially for high RU in which the receiver will be blocked with a high probability and 2) UL slots for Alt. 1 can avoid the inter-site gNB-gNB co-channel inter-subband CLI.
· SBFD with IRC#1 (non-transparent UL resource muting based E-MMSE-IRC receiver) achieves better UL Average-UPT than SBFD with IRC#0-0 and IRC#0-1 (transparent UL resource muting based E-MMSE-IRC receiver with pattern 0/1), since the non-transparent UL resource muting has less UL overhead than the transparent UL resource muting.
· SBFD with IRC#1 achieves 7%, 9%, and 20% gains of mean UL Average-UPT than SBFD with IRC#0-0 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 32%, 21%, and N/A gains of 5% UL Average-UPT than SBFD with IRC#0-0 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 12%, 19%, and 34% gains of mean UL Average-UPT than SBFD with IRC#0-1 for low RU, medium RU, and high RU, respectively.
· SBFD with IRC#1 achieves 44%, 45%, and N/A gains of 5% UL Average-UPT than SBFD with IRC#0-1 for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements achieves better UL Average-UPT than SBFD without any enhancements, especially for 5% UL Average-UPT, and the gains of mean UL Average-UPT are close to the resource increase of 60%, since both of the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides can be solved by the E-MMSE-IRC receiver and the CBF, respectively.
· Case 10: SBFD without CLI provides the performance upper limit of SBFD. Compared with legacy TDD, the UL Average-UPT gains for SBFD are mainly achieved by increased UL resources, increased UL transmission opportunities, weaker legacy UL interference, as well as higher UL signal power, especially for UL coverage-limited UEs.
· For SBFD without CLI, the gains of mean UL Average-UPT of Alt. 1 than Alt. 4 cannot reach the resource increase  of 60%, since the UL slots cannot be fully used for UL coverage-limited UEs.
Observation 27: For Alt. 1 under Dense Urban Macro layer scenario with large packet, the following can be observed from UL Packet-Latency evaluation results:
· Case 1: SBFD without any enhancements has shorter UL Packet-Latency than legacy TDD, but it is much longer than SBFD without CLI, especially for medium RU and high RU, due to the inter-site gNB-gNB co-channel inter-subband CLI and the blocking issue at gNB sides.
· Case 2/3: SBFD with CBF achieves shorter UL Packet-Latency than SBFD without any enhancements, since the CBF can solve the blocking issue at gNB sides.
· Case 4/5: SBFD with CS has longer UL Packet-Latency than SBFD without any enhancements, especially for high RU.
· Compared with Alt. 4, the CS has larger impacts on UL Packet-Latency for Alt. 1, since the CS prioritizes to schedule the UL coverage-limited UEs in UL slots to avoid the strong UE-UE co-channel inter-subband CLI, thus reducing UL transmit opportunities.
· Compared with Alt. 2, the CS has less impacts on UL Packet-Latency for Alt. 1, since the DL slot in Alt. 1 can be used to schedule cell-edge UEs. Consequently, the UL coverage-limited UEs have more opportunities to be scheduled in SBFD slots.
· Case 6-8: SBFD with E-MMSE-IRC receiver has similar UL Packet-Latency to SBFD without any enhancements, since the E-MMSE-IRC receiver is blocked with a high probability.
· Case 9: SBFD with all enhancements has shorter UL Packet-Latency than SBFD without any enhancements for low RU and medium RU, and longer UL Packet-Latency for high RU, which is mainly cased by the CS.
· The UL Packet-Latency is shorter than legacy TDD.
· Case 10: SBFD with all enhancements provides the performance upper limit of SBFD. It has shorter UL Packet-Latency than legacy TDD, achieved by increased UL transmission opportunities and increased UL resources.
Observation 28: For Alt. 1 under Dense Urban Macro layer scenario with large packet, the following can be observed from DL Type-2 RU evaluation results:
· Case 1: SBFD without any enhancements increases 3%, 16% and 18% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 2: SBFD with CBF based on gNB-gNB steering vector increases 3%, 16%, and 18% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case3: SBFD with CBF based on gNB-gNB channel measurement increases 4%, 15%, and 19% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 4: SBFD with CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI increases 3%, 10%, and 14% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 5: SBFD with CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI increases 2%, 10%, and 15% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 6: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 0 increases 4%, 16%, and 22% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 7: SBFD with E-MMSE-IRC receiver based on transparent resource muting pattern 1 increases 4%, 18%, and 22% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 8: SBFD with E-MMSE-IRC receiver based on non-transparent resource muting increases 3%, 18%, and 21% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 9: SBFD with all enhancements increases 4%, 17%, and 21% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
· Case 10: SBFD without CLI increases 2%, 9%, and 16% DL RU than legacy TDD for low RU, medium RU, and high RU, respectively.
Observation 29: For Alt. 1 under Dense Urban Macro layer scenario with large packet, the following can be observed from DL Average-UPT evaluation results:
· Case 1: SBFD without any enhancements has worse DL Average-UPT than legacy TDD, and the loss of mean DL Average-UPT are more than the resource loss of 18%, especially for medium RU and high RU, due to the UE-UE co-channel inter-subband CLI.
· Compared with Alt. 2 and Alt. 4, the DL Average-UPT of SBFD without any enhancements is closer to SBFD without CLI for Alt. 1, since the DL slots can provide better DL performance.
· Case 2/3: SBFD with CBF sligthly reduces DL Average-UPT than SBFD without any enhancements, since the CBF will reduce DL MU paring performance.
· SBFD with CBF#1 (gNB-gNB channel measurement based CBF) has slightly worse DL Average-UPT than SBFD with CBF#0 (gNB-gNB steering vector based CBF), since CBF#1 has more degree of freedom loss.
· Case 4/5: SBFD with CS achieves better DL Average-UPT than SBFD without any enhancements, and which is close to SBFD without CLI, since the CS avoids to schedule the UL UEs who will cause serious UE-UE co-channel inter-subband CLI to DL UEs.
· SBFD with CS#0 (L3 measurement and report of UE-UE co-channel inter-subband CLI based CS) and SBFD with CS#1 (L1/L2 measurement and report of UE-UE co-channel inter-subband CLI based CS) have similar DL Average-UPT. 
· There is no obvious benefits for L1/L2 measurement and report of UE-UE co-channel inter-subband CLI, compared with L3 measurement and report of UE-UE co-channel inter-subband CLI.
· Case 6 to 8: SBFD with E-MMSE-IRC receiver has slightly worse DL Average-UPT than SBFD without any enhancements, since the UL E-MMSE-IRC receiver has one DL muting symbol overhead to avoid the effect of inter-site gNB-gNB co-channel inter-subband CLI on UL channel estimation.
· SBFD with IRC#0-0 (non-transparent UL resource muting based E-MMSE-IRC receiver), and SBFD with IRC#0-1 (transparent UL resource muting based E-MMSE-IRC receiver with pattern 0 and 1), and SBFD with IRC#1 have similar DL performance.
· Case 9: SBFD with all enhancements has slightly worse DL Average-UPT than SBFD without any enhancements, since the CBF and the additional one DL muting symbol overhead will deteriorate the DL performance, even though the CS improves the DL performances similar to SBFD without CLI.
· Case 10: SBFD without CLI provides the performance upper limit of SBFD. Compared with legacy TDD, the DL Average-UPT loss are mainly caused by reduced DL resources and increased legacy DL interferences, especially for DL coverage-limited UEs.
Observation 30: For Alt. 1 under Dense Urban Macro layer scenario with large packet, the following can be observed from DL Packet-Latency evaluation results:
· Case 1: SBFD without any enhancements has much longer DL Packet-Latency than SBFD without CLI, due to the UE-UE co-channel inter-subband CLI.
· Case 2/3: SBFD with CBF has comparable DL Packet-Latency to SBFD without any enhancements in most cases. 
· Case 4/5: SBFD with CS has shorter DL Packet-Latency than SBFD without any enhancements, since the CS can suppress the UE-UE co-channel inter-subband CLI.
· Case 6-8: SBFD with E-MMSE-IRC receiver has longer DL Packet-Latency than SBFD without any enhancements, since the E-MMSE-IRC receiver has one DL muting symbol overhead.
· Case 9: SBFD with all enhancements has longer DL Packet-Latency than SBFD without any enhancements, which is mainly caused by the E-MMSE-IRC receiver.
· Case 10: SBFD with all enhancements provides the performance upper limit of SBFD. It has longer DL Packet-Latency than leagcy TDD caused by reduced DL resources.


	R1-2306746 vivo
	SBFD Alt 4, 
Observation 31: For FR 1 dense urban macro layer and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 3.50% gain with low load, but has 16.17% and 38.80% degradation with medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 10.93% gain with low load, but has 53.78% and 96.54% degradation with medium and high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 14.37% gain with low load, but has 39.85% and 69.98% degradation with medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-2) achieves 15.51% gain with low load, but has 90.10% and 99.11% degradation with medium and high load.
Observation 32: For FR 1 dense urban macro layer and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to legacy TDD with DDDSU (scheme 1-1)
· Regarding mean value of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-3) achieves 4.49% gain with low load, but has 0.09% and 4.16% degradation with medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-3) achieves 10.36% and 2.95% gain with low and medium load, but has 10.19% degradation with high load.
· Regarding mean value of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-3) achieves 12.14% gain with low load, but has 33.82% and 63.77% degradation with medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, semi-static SBFD with XXXXX (Scheme 1-3) achieves 5.47% gain with low load, but has 86.83% and 96.97% degradation with medium and high load.


	R1-2306874 Nokia
	Observation 5: For Deployment Case 1 FR1 Dense Urban scenario and large packet size:
· SBFD provides a 5%-ile UL average UPT improvement between 3x and 5x at low load, depending on the assumption of antenna gain and inter-sector isolation. In the 50%-ile UL average UPT, 20% improvement at low load is obtained under the assumption of same antenna gain and optimistic (93 dB) inter-sector isolation, while remaining cases offer same or slightly worse performance than TDD.
· For medium load, cases with optimistic (93 dB) inter-sector isolation outperform TDD in the 5%-ile UL average UPT, while cases with realistic (75 dB) inter-sector isolation provide same or worse performance as TDD. 
· In DL, there is a 25% reduction in the 5%-ile DL average UPT in case the SBFD gNB antenna size is kept similar as in static TDD (i.e. resulting in lower antenna gain) for all the load conditions. For medium and high load, additional 5%-ile DL average UPT degradation is obtained due to the presence of UE-UE CLI. 

Observation 6: For Deployment Case 1 FR1 Dense Urban scenario and large packet size:
· For low load, SBFD provides gains over TDD in both DL and UL 5%/50%/95%-ile UPT. In UL, the obtained gains are generally larger (between 20% to 100%) than in DL. The UL gain comes from allowing the small packets to be transmitted faster to the gNB compared to TDD DDDSU.
· In DL, for medium and high load conditions, SBFD performs worse than TDD in the 5%-ile DL UPT due to the presence of strong UE-UE CLI. In the 50%-ile, SBFD performs 5% to 10% worse than TDD, while it performs 5% better than TDD in the 95%-ile DL UPT.

	R1-2306981 ZTE
	Observation 6: Regarding FR1 Dense Urban Macro layer deployment case 1,
· SBFD obtains UL performance gains for almost all the cases for both SBFD pattern Alt.2 and Alt.4 for both small and large packet sizes.
· For SBFD, DL performance loss is observed especially for SBFD pattern Alt.2 due to the reduced DL resources. The DL performance loss for cell-edge UEs is more obvious than cell-centre UEs. 


	R1-2307192 CMCC
	Dense Urban Macro layer (FR1) for SBFD Deployment Case 1
Observation 9: For sub-case SBFD#1_DenseUrbanMacro_FR1_Sub#1, assuming RSI based on 1dB desense, 100dB for spatial isolation and digital isolation for co-site inter-sector CLI, SBFD slot configuration Alt-4 ({DDDSU} vs. {XXXXX}), Twice area & same TxRUs (Option 2), Packet Size with 4Kbytes for DL and 1Kbyte for UL, key findings are summarized below:
-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, improvement of 10.75% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, improvement of 14.47% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, improvement of 11.06% for SBFD
-	Regarding mean value of DL packet-latency CDF, decrease of -19.55% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 52.52% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 68.20% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 56.26% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -39.87% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -40.00% for SBFD
-	Traffic load with {DL,UL} = {Medium, Medium}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, improvement of 11.46% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, improvement of 12.29% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, improvement of 11.77% for SBFD
-	Regarding mean value of DL packet-latency CDF, decrease of -15.34% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 40.00% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 48.32% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 43.20% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -34.93% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -40.00% for SBFD
-	Traffic load with {DL,UL} = {High, High}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, improvement of 8.24% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, improvement of 4.90% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, improvement of 8.33% for SBFD
-	Regarding mean value of DL packet-latency CDF, decrease of -7.91% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 28.46% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 39.78% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 30.64% for SBFD
-	Regarding mean value of UL packet-latency CDF, increase of 0.79% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -40.00% for SBFD
Observation 10: For sub-case SBFD#1_DenseUrbanMacro_FR1_Sub#2, assuming RSI based on 1dB desense, 100dB for spatial isolation and digital isolation for co-site inter-sector CLI, SBFD slot configuration Alt-4 ({DDDSU} vs. {XXXXX}), Twice area & same TxRUs (Option 2), Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL, key findings are summarized below:
-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, improvement of 0.27% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -2.10% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, improvement of 0.46% for SBFD
-	Regarding mean value of DL packet-latency CDF, decrease of -0.72% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 23.43% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 249.61% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 8.45% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -58.69% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, increase of 13.04% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -13.33% for SBFD
-	Traffic load with {DL,UL} = {Medium, Medium}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -0.59% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -9.57% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, improvement of 0.52% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 1.25% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, decrease of -5.56% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 24.14% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 193.02% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 11.96% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -51.49% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, increase of 13.04% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -21.21% for SBFD
-	Traffic load with {DL,UL} = {High, High}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -3.32% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -15.13% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -3.23% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 7.73% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 4.76% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 27.85% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 157.47% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 17.50% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -52.11% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, increase of 13.04% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -35.71% for SBFD
Observation 11: For sub-case SBFD#1_DenseUrbanMacro_FR1_Sub#3, assuming RSI based on 1dB desense, 100dB for spatial isolation and digital isolation for co-site inter-sector CLI, SBFD slot configuration Alt-2 ({DDDSU} vs. {XXXXU}), Twice area & same TxRUs (Option 2), Packet Size with 4Kbytes for DL and 1Kbyte for UL, key findings are summarized below:
-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -2.96% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -3.11% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -3.08% for SBFD
-	Regarding mean value of DL packet-latency CDF, decrease of -0.02% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 50.96% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 68.38% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 54.39% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -40.56% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -40.00% for SBFD
-	Traffic load with {DL,UL} = {Medium, Medium}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -4.71% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -7.75% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -4.46% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 9.51% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 38.17% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 50.18% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 39.98% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -34.91% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -40.00% for SBFD
-	Traffic load with {DL,UL} = {High, High}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -10.56% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -22.09% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -10.72% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 29.74% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, no change for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 26.54% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 39.84% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 26.44% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -29.51% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, no change for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -40.00% for SBFD
Observation 12: For sub-case SBFD#1_DenseUrbanMacro_FR1_Sub#4, assuming RSI based on 1dB desense, 100dB for spatial isolation and digital isolation for co-site inter-sector CLI, SBFD slot configuration Alt-2 ({DDDSU} vs. {XXXXU}), Twice area & same TxRUs (Option 2), Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL, key findings are summarized below:
-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -21.71% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -24.15% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -21.61% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 25.70% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, increase of 23.53% for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 23.53% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 87.02% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 317.73% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 72.14% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -70.24% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, decrease of -39.13% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -43.33% for SBFD
-	Traffic load with {DL,UL} = {Medium, Medium}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -25.10% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -33.59% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -24.57% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 38.45% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, increase of 23.53% for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 22.22% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 88.79% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 282.04% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 75.32% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -59.73% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, decrease of -39.13% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -45.45% for SBFD
-	Traffic load with {DL,UL} = {High, High}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, degradation of -30.98% for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, degradation of -43.57% for SBFD
-	Regarding 50%-tile of DL average-UPT CDF, degradation of -31.66% for SBFD
-	Regarding mean value of DL packet-latency CDF, increase of 87.70% for SBFD
-	Regarding 5%-tile of DL packet-latency CDF, increase of 23.53% for SBFD
-	Regarding 50%-tile of DL packet-latency CDF, increase of 52.38% for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, improvement of 96.35% for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, improvement of 261.98% for SBFD
-	Regarding 50%-tile of UL average-UPT CDF, improvement of 79.13% for SBFD
-	Regarding mean value of UL packet-latency CDF, decrease of -64.46% for SBFD
-	Regarding 5%-tile of UL packet-latency CDF, decrease of -39.13% for SBFD
-	Regarding 50%-tile of UL packet-latency CDF, decrease of -52.38% for SBFD



A.1.4 FR1 2-layer Dense Urban 
	Source
	Observations/Proposals

	R1-2306981 ZTE
	Observation 7: Regarding FR1 2-layer Dense Urban,
· SBFD obtains UL performance gains for almost all the cases for both SBFD pattern Alt.2 and Alt.4 for both small and large packet sizes for both macro layer and micro layer. 
· For SBFD, DL performance loss is observed especially for SBFD pattern Alt.2 due to the reduced DL resources. 




A.1.5 FR2-1 Indoor office
	Source
	Observations/Proposals

	R1-2306874
Nokia
	Observation 9: For Deployment Case 1 FR2 Indoor Office scenario and large packet size:
· SBFD XXXXX provides an improvement of 35%, 22% and 4% in the 5%-ile UL UPT at low, medium, and high load respectively. 
· SBFD XXXXX and TDD DDDSU perform very similar in the 50%- and 95%-ile UL UPT (between 6% and -9% difference).
· In terms of DL UPT, SBFD outperforms static TDD in all the percentiles and load conditions by a small margin between 2-5%.

Observation 10: For Deployment Case 1 FR2 Indoor Office scenario and small packet size:
· SBFD offers up to 50% UL throughput improvement for all load conditions. 
· In the DL direction, SBFD outperforms static TDD most of the time by a small margin of around 5%.


	R1-2306981 ZTE
	Observation 4: Regarding FR2 indoor office deployment case 1, 
· SBFD obtains UL performance gains for almost all cases for UEs in case of low and medium RU for both SBFD pattern Alt.2 and Alt.4. However, obvious UL performance loss is observed for cell-edge UEs under SBFD pattern Alt.4.
· There is no obvious increase or decreased in terms of DL performance of SBFD.

	R1-2307922 Qualcomm
	
Observation 33: For InH (FR2-1) downlink median UE UPT performance with small packet size [DL 4kB, UL 1kB]:
Downlink:
· For SBFD with small packet size,
· ~100% UEs for low load, ~95% UEs for medium load, ~90% UEs for high load, achieves better downlink perceived throughput with SBFD over baseline legacy TDD, for all loading levels. 
· Very small percentage (<5%) of low UPT UEs has loss for SBFD compared with baseline legacy TDD. 
· Similar reason as explained in dense urban macro layer observation. 
· In all loading scenarios, SBFD performs better than dynamic TDD, especially for high UPT UEs.
· For Dynamic TDD (“Dynamic” legend on the figures) with small packet size,
· Gains could be seen in downlink perceived throughput with SBFD over baseline legacy TDD, for all loading levels. 


Observation 34: For InH (FR2-1) uplink median UE UPT performance with large packet size [DL 500kB, UL 125kB]:
Uplink:
· For SBFD with large packet size,
· The system serves throughput driven traffic; SBFD still achieve better uplink perceived throughput performance over legacy TDD for all loading levels.
· For dynamic TDD with large packet size, 
· The system serves throughput driven traffic; therefore, significant gains could be seen in uplink perceived throughput with dynamic TDD over legacy TDD.

Observation 35: For InH downlink median UE UPT performance with large packet size [DL 500kB, UL 125kB]:
Downlink:
· For SBFD with large packet size,
· The system serves throughput driven traffic; SBFD achieves similar performance as legacy TDD.
· For Dynamic TDD (“Dynamic” legend on the figures) with large packet size,
· Small gains could be seen in perceived throughput with dynamic TDD over legacy TDD, for low and medium loading levels. 
· In high load, dynamic TDD starts to degrade, and it shows loss compared with legacy TDD and also loss compared with SBFD at least for ~78% of the UEs.

	R1-2307324 Ericsson

	[bookmark: _Toc142671471]Observation 32 Based on Annex F.2, For FR2-1 indoor deployments: with large packet sizes, SBFD does not provide meaningful gains compared to static TDD in both UL and DL when DL/UL resource splitting are similar to reference static TDD. With small packet sizes, SBFD provides some UL performance gains at all load levels. However, similar gains are achievable with other existing configurations such as DTDD or the proposed static TDD 2UL DUDDU.
[bookmark: _Toc142671472][bookmark: _Toc127537973]Observation 33 For isolated indoor deployments, system level simulations show that similar UL latency and cell-edge throughput improvements can be achieved by deploying an SBFD network as well as using simple schemes such as static TDD 2UL in both FR1 and FR2. 



A.1.6 FR2-1 Dense UMa
	Source
	Observations/Proposals

	R1-2306874
Nokia
	Observation 11: For Deployment Case 1 FR2 Dense Urban scenario and large packet size:
· SBFD provides a 5%-ile UL average UPT improvement between 400% to 600% for any load conditions over static TDD in case of 98 dB (optimistic) inter-sector isolation assumption. For realistic inter-sector isolation assumption (88 dB), ~320% gain in the 5%-ile UPT is obtained at low and medium load, while a 30% degradation is obtained at high load.
· For the 50%- and 95%-ile of the UL UPT, SBFD provides up to 25% gain over static TDD at low load (for both cases of inter-sector isolation), while little to no gain is obtained at medium and high load conditions.
· In DL, SBFD generally outperforms static TDD by a small margin of up to 5%, except in the 5%-ile DL UPT, where a small degradation of up to 17% is obtained at medium and high load conditions.
Observation 12: For Deployment Case 1 FR2 Dense Urban scenario and small packet size:
· SBFD provides a 5%-ile UL average UPT improvement between 200% and 4100% (close to infinite gain) at low and medium load, respectively. 
· For the 50%- and 95%-ile UL UPT, SBFD provides gain (up to 60%) at low load conditions for both 88 dB and 98 dB of inter-sector isolation cases, while the case with 88 dB of inter-sector isolation performs worse than TDD at medium and high load conditions.
· In DL, SBFD generally outperforms static TDD by a small margin of up to 5%, except in the 5%-ile DL UPT, where a small degradation of up to 11% is obtained at high load conditions.


	R1-2307471 Docomo
	Observation 5: In FR2-1 Dense urban macro, SBFD with {XXXXU} confirms -21%, -31% and -41% mean UE DL packet throughput gain compared to static TDD with {DDDSU} in low, medium and high traffic load, respectively.

Observation 6: In FR2-1 Dense urban macro, SBFD with {XXXXU} confirms 28%, 80% and 164% mean DL delay compared to static TDD with {DDDSU} in low, medium and high traffic load, respectively.


	R1-2307922 Qualcomm
	Observation 28: For FR2-1 dense urban macro layer uplink median UE UPT performance with small packet size [DL 4kB, UL 1kB]:
Uplink:
· For SBFD with small packet size,
· The system serves latency driven traffic more than throughput driven traffic; therefore, significant gains could be seen in uplink perceived throughput with SBFD over baseline legacy TDD, for all loading levels. 
· This is because duty cycle in SBFD is 100% (i.e., every slot has DL and UL resources), as compared to legacy TDD where UL duty cycle is only 20% - UL opportunity is once in every 5 slots only.
· For dynamic TDD (“Dynamic” legend on the figures) with small packet size, 
· The system serves latency driven traffic more than throughput driven traffic; therefore, significant gains could be seen in uplink perceived throughput with dynamic TDD over legacy TDD, especially for low and medium loading levels. 
· Traffic loading is a key factor for dynamic TDD scenario, and in high load scenario, dynamic TDD performance starts to decade a bit especially for low throughput UEs. 
· Therefore, in high load scenario, SBFD performs better than dynamic TDD.
Note that in all current simulation results, switching delay in dynamic TDD operation is not modelled; with adding N symbols of switching delay for dynamic TDD, the dynamic TDD performance could degrade due to resources used for guard symbols per switching.

Observation 29: For FR2-1 dense urban macro layer downlink median UE UPT performance with small packet size [DL 4kB, UL 1kB]:
Downlink:
· For SBFD with small packet size,
· ~82% UEs for low load, ~76% UEs for medium load, ~72% UEs for high load, achieves better downlink perceived throughput with SBFD over baseline legacy TDD, for all loading levels. 
· However, low UPT/tail UEs has some loss for SBFD compared with baseline legacy TDD. 
· One reason could be that DL occupies ~80% of the frequency resources in all slots, while in legacy TDD, DL occupies 100% of the frequency resources in every 4 of the 5 slots. To transmit a small 4KB packet, depending on the MCS/coding rate, it may take more than 1 SBFD slots with 80% RBs to transmit 1 packet; however, it will finish within 1 slot for legacy TDD with all RBs to transmit 1 packet. Therefore, UPT could see a loss for tail UEs.
· Inter-UE CLI could be another reason.
· For Dynamic TDD (“Dynamic” legend on the figures) with small packet size,
· Gains are seen in downlink perceived throughput with SBFD over baseline legacy TDD, for all loading levels, especially for low and medium loading levels. 
· In high load scenario, dynamic TDD performance starts to decade a bit and SBFD performs better than dynamic TDD for high UPT UEs.

Observation 30: For FR2-1 dense urban macro layer uplink median UE UPT performance with large packet size [DL 500kB, UL 125kB]:
Uplink:
· For SBFD with large packet size,
· The system serves throughput driven traffic; SBFD still achieve much better uplink perceived throughput performance over legacy TDD for all loading levels.
· For dynamic TDD (“Dynamic” legend on the figures) with large packet size, 
· The system serves throughput driven traffic; therefore, significant gains could be seen in uplink perceived throughput with dynamic TDD over legacy TDD, especially for low and medium loading levels. 

Observation 31: For dense urban macro layer downlink median UE UPT performance with large packet size [DL 500kB, UL 125kB]:
Downlink:
· For SBFD with large packet size,
· The system serves throughput driven traffic; SBFD achieves similar performance as legacy TDD.
· For Dynamic TDD (“Dynamic” legend on the figures) with large packet size,
· Gains could be seen in perceived throughput with dynamic TDD over legacy TDD, especially for low and medium loading levels. 



Observation 32: For InH (FR2-1) uplink median UE UPT performance with small packet size [DL 4kB, UL 1kB]:
Uplink:
· For SBFD with small packet size,
· The system serves latency driven traffic more than throughput driven traffic; therefore, significant gains could be seen in uplink perceived throughput with SBFD over baseline legacy TDD, for all loading levels. 
· For dynamic TDD (“Dynamic” legend on the figures) with small packet size, 
· The system serves latency driven traffic more than throughput driven traffic; therefore, significant gains could be seen in uplink perceived throughput with dynamic TDD over legacy TDD. 
· Traffic loading is a key factor for dynamic TDD scenario, and in high load scenario, dynamic TDD performance starts to decade a bit and SBFD performs better than dynamic TDD in high load.


	R1-2307324 Ericsson
	[bookmark: _Toc142671470]Observation 31 Based on Annex F.1, for FR2 single operator Dense Macro scenario, there are UL performance gains in terms of cell-edge, median and 95%ile throughput and latency for SBFD network at low loads, and slightly lower gains at medium and high loads when compared to a reference static TDD network. However, it is not possible to make any meaningful conclusions as the scenario does not seem to be coverage limited. 






A.2 SBFD Deployment scenario 3-2
	Source
	Observations/Proposals

	R1-2306981 ZTE

	Observation 8: Regarding FR1 HetNet deployment case 3-2,
· There is no obvious impact on DL performance and UL performance for Macro cell.
· For indoor office, UL performance gain is observed for almost all the cases for both SBFD pattern Alt.2 and Alt.4 for both large and small packet size. 
· For indoor office, DL performance loss is observed in some cases for large packet size. However, more than 10% DL mean UPT gain is observed for small packet size for SBFD Alt.4.


	R1-2307324 Ericsson
	[bookmark: _Toc142671466][bookmark: _Hlk139879018]Observation 27 For FR1 HetNet scenario Case 3-2, 2-Layer Scenario B, the UL performance in the SBFD network deployed in the Micro layer shows similarities to the performance observed in an isolated indoor deployment for SBFD configurations Alt2 and Alt 3. However, although the SBFD network in Alt 4 configuration performs as well as the reference static TDD network in an isolated indoor network, SBFD network’s performance degrades to the point of being non-functional as the load increases for big packet sizes. 


	R1-2307674 Samsung
	Observation 18 For Case3-2 (2-layer scenario), It has been confirmed that the interference from the Macro TDD gNB dose not significantly affect UL reception of the Indoor SBFD gNB.




A.3 SBFD Deployment scenario 4
	Source
	Observations/Proposals

	R1-2306981 ZTE
	Observation 9: Regarding FR1 dense urban macro with deployment case 4, the DL/UL performance is similar to that without adjacent channel interference.


	R1-2307922 Qualcomm
	Observation 23: For SBFD Case 4 UMa (FR1) 100% grid shift with small packet, UL performance of SBFD still shows gain in terms of mean UL UPT and UL coverage gain as compared to semi-static-TDD at the different load.

Observation 24: For Case 4 UMa (FR1) 100% grid shift with small packet, inter-UE CLI affects tail DL UPT of operator #1. This impact is evident at 5% Mean UPT.

Observation 25: For SBFD Case 4 UMa (FR1) 0% grid shift with small packet, UL performance of SBFD still shows gain in terms of mean UL UPT and UL coverage gain as compared to semi-static-TDD at the different load. 

Observation 26: For Case 4 UMa (FR1) with small packet, the impact of inter-site inter-gNB CLI is lower for 0% compared to 100% which results into higher SBFD UL gain with co-site deployment. 

Observation 27:For Case 4 UMa (FR1) with 0% grid shift and small packet, CFD plots shows some loss of tail DL UPT of operator #1 due to the inter-UE CLI. This impact is evident at 5% Mean UPT.


	R1-2307324 Ericsson
	[bookmark: _Toc142671467]Observation 28. For FR1 two-operator urban macro scenario, UL coverage gains, if any, are only at low loads. To achieve this gain in a SBFD urban macro network, it is necessary to have same loads in coexisting network of another operator in the same frequency band, which is not realistic. 
[bookmark: _Toc142671468]Observation 29. For FR1 two-operator urban macro scenario, UL gains for SBFD network in terms of cell-edge throughput, latency and coverage quickly diminish as the load increases.
[bookmark: _Toc127537972][bookmark: _Toc142671469]Observation 30. For higher power BS class in Urban Macro scenario, system level simulations have shown that there is little to no improvement in UL coverage or cell-edge throughput performance by deploying an SBFD network as opposed to using a simple scheme such as static TDD 2UL or a semi-static DTDD in both single and multi-operator scenario. 


	R1-2307674 Samsung
	Observation 16 For SBFD {XXXXU} on Macro cell with multi-operator scenario, UL UPT gain can be affected from co-site inter-sector CLI, gNB-gNB CLI and even adjacent-channel gNB-gNB CLI, but the benefits of SBFD system are still significant.
Observation 17 For SBFD {XXXXX} on Macro cell with multi-operator scenario over low and medium traffic load points, UL performance can be improved thanks to more retransmission opportunities. But, at the high traffic load point, the benefits of SBFD can be limited.





A.4. Dynamic/Flexible SBFD
A.4.1 FR1 Indoor office
	Source
	Observations/Proposals

	R1-2306746 vivo
	Semi-Static SBFD (XXXXX) vs Dynamic SBFD (XXXXX) (in case of small packet)
Observation 5: For FR 1 InH and asymmetric packet size with 4Kbytes for DL and 1Kbytes for UL, compared to semi-static SBFD with XXXXX (Scheme 1-2)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) has 1.17%, 2.02% and 5.27% degradation with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) has 1.70%, 2.02% and 9.21% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) achieves 1.32% and 17.52% gain with medium and high load, but has 6.64% degradation with low load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) achieves 1.72% and 29.42% gain with medium and high load, but has 6.39% degradation with low load.

Dynamic TDD(FFFFF) vs Dynamic SBFD (XXXXX) (in case of small packet)
Observation 6: For FR 1 InH and asymmetric packet size with 4Kbytes for DL and 1Kbytes for UL, compared to dynamic TDD with FFFFF (Scheme 1-4)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) has 11.54%, 10.88% and 11.72% degradation with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) has 8.92%, 7.40% and 7.54% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) achieves 133.75%, 119.72% and 97.79% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) achieves 131.64%, 123.78% and 119.00% gain with low, medium and high load.

Semi-Static SBFD (XXXXX) vs Dynamic SBFD (XXXXX) (in case of large packet)
Observation 7: For FR 1 InH and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to semi-static SBFD with XXXXX (Scheme 1-2)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) achieves 10.49%, 9.87% and 10.60% gain with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) achieves 6.47%, 11.10% and 8.71% gain with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) achieves 109.34%, 92.93% and 77.47% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) achieves 119.78%, 112.31% and 96.01% gain with low, medium and high load.

Dynamic TDD (FFFFF) vs Dynamic SBFD (XXXXX) (in case of large packet)
Observation 8: For FR 1 InH and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to dynamic TDD with FFFFF (Scheme 1-4)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) achieves 0.95%, 5.48% and 12.45% gain with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) achieves 1.32%, 17.72% and 20.94% gain with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) achieves 1.62%, 8.01% and 18.29% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-3) achieves 1.24%, 7.95% and 31.10% gain with low, medium and high load.

Semi-Static SBFD (XXXXU) vs Dynamic SBFD (XXXXU) (in case of small packet)
Observation 9: For FR 1 InH and asymmetric packet size with 4Kbytes for DL and 1Kbytes for UL, compared to semi-static SBFD with XXXXU (Scheme 2-2)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) achieves 1.63%, 1.13% and 3.80% gain with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) achieves 1.20%, 0.49% and 18.12% gain with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) has 36.25%, 30.41% and 21.12% degradation with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) has 38.67%, 34.53% and 30.06% degradation with low, medium and high load.

Dynamic SBFD (FFFFU) vs Dynamic SBFD (XXXXU) (in case of small packet)
Observation 10: For FR 1 InH and asymmetric packet size with 4Kbytes for DL and 1Kbytes for UL, compared to dynamic TDD with FFFFU (Scheme 2-4)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) has 10.87%, 10.65% and 8.82% degradation with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) achieves 3.45% gain with high load, but has 8.25% and 8.85% degradation with low and medium.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) achieves 36.25%, 32.65% and 35.79% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) achieves 31.05%, 22.41% and 20.32% gain with low, medium and high load.

Semi-Static SBFD (XXXXU) vs Dynamic SBFD (XXXXU) (in case of large packet)
Observation 11: For FR 1 InH and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to semi-static SBFD with XXXXU (Scheme 2-2)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) achieves 19.30%, 18.43% and 18.70% gain with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) achieves 1.78%, 5.96% and 38.30% gain with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) achieves 27.08% and 7.86% gain with low and medium load, but has 22.54% degradation with high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) achieves 28.25% and 14.21% gain with low and medium load, but has 27.26% degradation with high load.

Dynamic TDD (FFFFU) vs Dynamic SBFD (XXXXU) (in case of small packet)
Observation 12: For FR 1 InH and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to dynamic TDD with FFFFU (Scheme 2-4)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) achieves 17.98%, 19.56% and 21.95% gain with low, medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) achieves 15.14%, 19.32% and 64.10% gain with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) achieves 2.74% and 5.18% gain with low and medium load, but has 0.90% degradation with high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-3) achieves 9.91% and 5.53% gain with low and medium load, but has 16.16% degradation with high load.


	R1-2306874
Nokia
	With Option 2
Observation 13: Adopting dynamic SBFD with Option 2 provides the following performance in Indoor Office FR1 scenario:
· For the UL UPT, dynamic SBFD provides similar performance than SBFD XXXXU and over 70% improvement over semi-static SBFD XXXXX and static TDD DDDSU. 
· In DL, it provides over 35% improvement compared to semi-static SBFD with XXXXU. In other words, dynamic SBFD does not come at a penalty in DL performance as compared to XXXXU. 
· When comparing dynamic SBFD and dynamic TDD, dynamic TDD outperforms dynamic SBFD in the UL UPT, while dynamic SBFD offers some improvement over dynamic TDD in the DL direction.

With Option 3
Observation 14: For dynamic SBFD performance in FR1 Indoor Office scenario, in case of low or medium load, allowing both ‘DL receptions outside semi-statically configured DL subband(s)’ and ‘UL receptions outside semi-statically configured UL subband(s)’ allows to approximately double the UL UPT as compared to the case where UL receptions outside semi-statically configured UL subband(s) are not allowed.




A.4.2 FR1 UMa
	Source
	Observations/Proposals

	R1-2306746 vivo
	SBFD Alt 4, Semi-static SBFD (XXXXX) vs dynamic SBFD (XXXXX) without intra-cell coordinated scheduling
Observation 21: For FR 1 UMa and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to semi-static SBFD with XXXXX (Scheme 1-2)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) achieves 5.27%, 4.99% gain with low and medium load, but has 1.82% degradation with high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) achieves 84.29% gain with medium load, but has 5.78% and 1.40% degradation with low and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) achieves 52.73%, 88.66% and 30.04% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) has 1.05% degradation with low load.
SBFD Alt 4, Dynamic TDD (FFFFF) vs dynamic SBFD (XXXXX) without intra-cell ordinated scheduling
Observation 22: For FR 1 UMa and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to dynamic TDD with FFFFF (Scheme 1-6)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) achieves 0.13% gain with low load, but has 7.34% and 21.55% degradation with medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) has 24.40%, 26.88% and 91.68% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) has 29.87%, 31.66% and 51.62% degradation with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) has 36.57%, 14.79% and 92.39% degradation with low, medium and high load.

SBFD Alt 4, Semi-static SBFD (XXXXX) vs dynamic SBFD (XXXXX) with intra-cell coordinated scheduling
Observation 23: For FR 1 UMa and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to semi-static SBFD with XXXXX (Scheme 1-3)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 7.71% gain with low load, but has 3.19% and 28.18% degradation with medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 8.43% and 12.77% gain with low and medium load, but has 29.06% degradation with high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 60.49%, 87.42% and 66.19% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 79.95% gain with low load.

SBFD Alt 4, Dynamic TDD (FFFFF) vs dynamic SBFD (XXXXX) with intra-cell ordinated scheduling
Observation 24: For FR 1 UMa and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to dynamic TDD with FFFFF (Scheme 1-6)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 3.87% gain with low load, but has 2.43% and 16.13% degradation with medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) has 14.31%, 14.02% and 29.74% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) has 25.21%, 23.09% and 25.99% degradation with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 8.05% and 57.91% gain with medium and high load, but has 10.41% degradation with low load.

SBFD Alt 2, Semi-static SBFD (XXXXU) vs dynamic SBFD (XXXXU) without intra-cell coordinated scheduling
Observation 25: For FR 1 UMa and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to semi-static SBFD with XXXXU (Scheme 2-2)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-4) achieves 7.76% and 31.62% gain with low and high load, but has 0.70% degradation with medium load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-4) has 4.74% and 12.69% degradation with low and medium load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-4) achieves 29.33%, 16.36% and 8.69% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-4) achieves 6.84%, 4.52% and 173.45% gain with low, medium and high load.

SBFD Alt 2, Dynamic TDD (FFFFU) vs dynamic SBFD (XXXXU) without intra-cell coordinated scheduling
Observation 26: For FR 1 UMa and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to dynamic TDD with FFFFU (Scheme 2-6)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-4) achieves 4.45% and 1.88% gain with low and medium load, but has 2.41% degradation with high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-4) has 8.95%, 13.39% and 33.80% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-4) has 25.46%, 22.18% and 38.22% gain degradation low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-4) achieves 54.65%, 29.34% and 131.48% gain with low, medium and high load.

SBFD Alt 2, Semi-static SBFD (XXXXU) vs dynamic SBFD (XXXXU) with intra-cell coordinated scheduling
Observation 27: For FR 1 UMa and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to semi-static SBFD with XXXXU (Scheme 2-3)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-5) achieves 9.97% gain with low load, but has 0.11% and 14.03% degradation with medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-5) achieves 3.86% gain with low load, but has 18.29% and 32.49% degradation with medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-5) achieves 32.11%, 42.20% and 22.15% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-5) achieves 44.65% and 19.24% gain with low and medium load, but has 4.13% degradation with high load.

SBFD Alt 2, Dynamic TDD (FFFFU) vs dynamic SBFD (XXXXU) with intra-cell coordinated scheduling
Observation 28: For FR 1 UMa and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to dynamic TDD with FFFFU (Scheme 2-6)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-5) achieves 8.39%, 2.22% gain with low and medium load, but has 10.33% degradation with high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-5) achieves 16.86% gain with low load, but has 6.56% and 13.16% degradation with medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-5) has 25.50%, 22.36% and 23.18% degradation with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXU (Scheme 2-5) achieves 109.17%, 29.37% and 108.50% gain with low, medium and high load.



A.4.3 FR1 Dense Urban
	Source
	Observations/Proposals

	R1-2306746 vivo
	SBFD Alt 4, semi-static SBFD (XXXXX) vs dynamic SBFD (XXXXX) without intra-cell coordinated scheduling

Observation 33: For FR 1 dense urban macro layer and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to semi-static SBFD with XXXXX (Scheme 1-2)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) achieves 9.05% gain with low load, but has 38.78% and 31.18% degradation with medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) has 7.48%, 52.59% and 5.30% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) achieves 118.50%, 71.22% and 131.64% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) achieves 72.19%, 39.41% and 350.23% gain with low, medium and high load.

SBFD Alt 4, dynamic TDD (FFFFF) vs dynamic SBFD (XXXXX) without intra-cell coordinated scheduling
Observation 34: For FR 1 dense urban macro layer and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to dynamic TDD with FFFFF (Scheme 1-6)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) achieves 0.91% gain with low load, but has 22.83% and 30.32% degradation with medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) has 18.14%, 38.53% and 86.73% degradation with low, medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) achieves 1.76% gain with low load, but has 36.23% and 44.79% degradation with medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-4) has 4.27%, 68.79% and 91.74% degradation with low, medium and high load.

SBFD Alt 4, semi-static SBFD (XXXXX) vs dynamic SBFD (XXXXX) with intra-cell coordinated scheduling
Observation 35: For FR 1 dense urban macro layer and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to semi-static SBFD with XXXXX (Scheme 1-3)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 13.57% gain with low load, but has 40.49% and 61.97% degradation with medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 14.55% gain with low load, but has 67.08% and 91.35% degradation with medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 132.43%, 131.02% and 157.14% gain with low, medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 107.66%, 155.17% and 140.15% gain with low, medium and high load.

SBFD Alt 4, dynamic TDD (FFFFF) vs dynamic SBFD (XXXXX) with intra-cell coordinated scheduling

Observation 36: For FR 1 dense urban macro layer and asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to dynamic TDD with FFFFF (Scheme 1-6)
· Regarding mean value of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 6.10% gain with low load, but has 10.60% and 39.70% degradation with medium and high load.
· Regarding 5%-tile of DL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 0.82% gain with low load, but has 4.92% and 68.55% degradation with medium and high load.
· Regarding mean value of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 6.14% gain with low load, but has 5.33% and 26.04% degradation with medium and high load.
· Regarding 5%-tile of UL average-UPT CDF, dynamic SBFD with XXXXX (Scheme 1-5) achieves 5.41% gain with low load, but has 24.03% and 85.05% degradation with medium and high load.




A.5 Dynamic/Flexible TDD
A.5.0 General observations
	Source
	Observations/Proposals

	R1-2306885 
LG
	Observation 6: By using dynamic SBFD operation, uplink performance gain is obtained compared to legacy TDD, also the performance degradation observed in semi-static SBFD compared to legacy TDD can be compensated.
· Dynamic SBFD can provide the downlink performance enhancement compared to the semi-static SBFD. In particular, in low to medium RU case of Indoor Office scenario, applying dynamic SBFD can achieve downlink performance comparable to that of legacy TDD.
· Despite the increased CLI impact when using dynamic SBFD compared to the semi-static SBFD, it is still possible to achieve sufficient uplink performance gain compared to legacy TDD by dynamic SBFD.


	R1-2306981 ZTE
	Observation 10: Beam nulling can effectively improve the uplink transmission throughput of edge UEs with a limited impact on the downlink throughput.
· UL performance gains on 5% UL average UPT are 24.34%, 32.04% and 360.03% for low, medium and high traffic loads, respectively
· There is no obvious impact on 5% DL average UPT for low and medium traffic loads. However, the 5% DL average UPT experienced a 27.65% loss in case of high traffic load
· Overall, the gain of 5% UL performance is much larger than the 5% DL performance loss.
Observation 11: Beam nulling can effectively improve the uplink packet latency.
· UL performance gains on mean UL packet-latency are 9.3%, 4.78% and 13.82% for low, medium and high traffic loads, respectively
· There is no obvious impact on DL mean latency for low and medium traffic loads. However, the DL mean latency experienced a 25.52% loss in case of high traffic load


	R1-2308101
China Unicom
	Observation 1: For Dynamic/Flexible TDD, under 2-layer scenario B, the co-channel CLI dominates the UL interferences regardless of high RU or medium RU.
Observation 2: For Dynamic/Flexible TDD, under 2-layer scenario B, E-MMSE-IRC receiver based on non-transparent uplink muting resource achieves considerable gain than MMSE-IRC receiver.
Observation 3: For Dynamic/Flexible TDD, under 2-layer scenario B, E-MMSE-IRC receiver based on non-transparent uplink muting resource achieves considerable gain than E-MMSE-IRC receiver based on transparent uplink muting resource.
Observation 4: For Dynamic/Flexible TDD, under 2-layer scenario B, the legacy interferences dominate the DL interferences, but not UE-to-UE co-channel CLI, regardless of low, medium or high load.
Proposal: Support non-transparent UL resource muting to suppress the inter-site gNB-to-gNB co-channel CLI.




A.5.1 FR1 Indoor office
	Source
	Observations/Proposals

	R1-2307922 Qualcomm
	DL power control
Observation 36: Reducing the aggressor cell transmit power allows to boost dynamic TDD uplink mean UPT by 82% at high load. The downlink average UPT decreases by up to 20% when applying 10 dB back off. The reduction in DL performance is modest when 6 dB or 3dB power back off are adopted.  

Observation 42: The percentile of links affected by gNB-to-gNB CLI is very limited when the packet size is small. Reducing the aggressor gNB cell transmit power is mainly increasing the UL performance of the 5th percentile at high load with an insignificant negative affect of the DL results.

UL power adjustment for Po
Observation 37: Increasing UE transmit power improves UL performance of dynamic TDD. The drawback is the reduction of DL UPT especially at high load. 

Observation 38: Reducing UE transmit power to handle UE-UE CLI is not recommended as more than 92% UEs have zero UL median throughput at high and medium load. 

Observation 43: Adjusting the UE transmission power allows to increase 5th percentile of the average UL throughput by 70% at high load.

Inter-gNB channel measurement and Tx nulling
Observation 39: Transmission beam nulling allows to increase mean UL performance by up to 114%. It modestly affects downlink performance however as the aggressor gNB beamforming is designed not only to serve the DL users but also to suppress the interference to the victim gNBs.  

Observation 44: Beam nulling allows increases 5th percentile of the average UL throughput by 56% in high load scenario. There is practically no impact on DL throughput; the worst case is less than 1%.  


Frequency domain Coordinated scheduling
Observation 40: Frequency domain coordinated scheduling does not provide any gains in both UL and DL for large packet size as it underutilizes resources.

Observation 41: Power control-based solutions and transmission beam nulling look mitigate gNB-to-gNB CLI in the case of is however a large packet size. There is however trade-off between the gains in UL and the negative impact in the DL performance. 

Observation 45: Frequency domain coordinated scheduling allows also to increase 5th percentile of the average UL throughput by 58%. The impact on DL performance is less than 1% in the worst case.

Observation 46: The impact of CLI on the UL performance is insignificant at low and medium load when the packet size is small. At high load, the impact is very limited on UL performance and all the four considered enhancement techniques provide large improvement without scarifying DL throughput.




A.5.2 FR1 UMa
	Source
	Observations/Proposals

	R1-2307922 Qualcomm
	Observation 51: SBHD (Dynamic TDD with frequency isolation a.k.a Subband Half duplex) has gain in uplink UPT as compared to Dynamic TDD and static TDD.

Observation 52: Tail Performance of downlink UPT in SBHD is affected due to Inter-UE CLI.

Observation 53: As the load increases, the outage in Uplink increase in case of Dynamic TDD. This is due to high Downlink to Uplink interference.

Observation 54: Presence of protected slot in dynamic TDD (DDDSU vs DSUUU ) was not sufficient to protect the uplink UEs from experiencing outage.

Observation 55: SBHD shows 104% more average uplink UPT compared to Dynamic TDD on high load scenario.

Observation 56: SBHD also reduces the uplink latency on average by 5X and 2X compared to Dynamic TDD on medium and high load scenario respectively.

Observation 57: SBHD also increases the uplink MPL on average by 1 to 4 dB compared to Dynamic TDD.

Observation 58: For Large packet, 2X to 3X outage is observed in Uplink in case of dynamic TDD as compared to SBHD.

Observation 59: For Large packet, Uplink latency is reduced by 1.5x in SBHD as compared to dynamic TDD.




A.5.3 2-layer scenario B
	Source
	Observations/Proposals

	R1-2306542 Huawei, HiSilicon
	Observation 63: For Dynamic/Flexible TDD, under 2-layer scenario B, with/without joint reception for indoor office TRPs, the co-channel CLI dominates the UL interferences for medium RU and high RU.
Observation 64: For Dynamic/Flexible TDD, under 2-layer scenario B, with/without joint reception for indoor office TRPs, E-MMSE-IRC receiver based on non-transparent UL muting resource achieve considerable gains than MMSE-IRC receiver.
Observation 65: For Dynamic/Flexible TDD, under 2-layer scenario B, with/without joint reception for indoor office TRPs, E-MMSE-IRC receiver based on non-transparent UL muting resource achieve considerable gain than E-MMSE-IRC receiver based on transparent UL muting resource.
Observation 66: For Dynamic/Flexible TDD, under 2-layer scenario B, joint reception can significantly enhance the UL performance of indoor office TRPs.


	R1-2306874 Nokia
	Advanced receiver
Observation 15: Advanced receivers are shown to improve the UL UPT baseline performance of the indoor layer in a 2-layer scenario. An accurate estimate of the gNB-to-gNB cross-link interference covariance matrix is key to improve the UL performance.

Frequency coordination
Observation 16: In a 2-layer scenario, frequency coordination helps decreasing the impact of gNB-to-gNB CLI in certain conditions of load and interference. If the frequency coordination is applied for slots with moderate CLI, the resource penalty shows large performance degradation.

Observation 17: Sytem-level simulation results for frequency coordination show the dependency of the scheme with the instantenous gNB-to-gNB CLI power and resource utilization. Having an on-demand, dynamic frequency coordination scheme among victim and aggressor gNBs can reduce the impact of the resource utilization

Power control#1 OLPC adjustment
Observation 18: Having separate UL open-loop power control configurations for different slot types is seen as beneficial as it increases the UL UPT by 30% on average while the DL UPT is only decreased around 3% due to increased UE-to-UE CLI. 

Power control#2 DL transmit power backoff
Observation 19: On-demand aggressor gNB power back-off increases the Layer-2 UL UPT due to the reduction of the gNB-to-gNB cross-link interference. The Layer-1 DL performance for cell-edge UEs is degraded to a minor extent due to the transmit power reduction.



	R1-2307922 Qualcomm
	DL power control
Observation 47: Reducing the Macro-TRP downlink power reduces the impact of inter-gNB CLI and improves the UL UPT of Layer#2 TDD uplink mean UPT by 72% at high load and large packet. The DL UPT of Layer #2 is additionally improved as the impact legacy DL interference from Macro TRP is alleviated. In addition, no no negative impact on layer 1 downlink UPT is observed as all weakest UEs switch to layer 1 TRPs for downlink to indoor TRPs

Observation 49: Reducing layer 1 gNB transmission power decreases inter-gNB CLI at layer 2 which increases its uplink UPT by 20% at high load when small packet size is considered.

UL power adjustment for Po
Observation 48: Increasing the transmit power of Layer 2 UEs (e.g higher P0) reduces the impact of inter-gNB CLI (higher UL SINR) and improve the UL UPT of Layer2. The drawback is a slight reduction of DL UPT of both layer 1 and layer 2 especially at high load.

Observation 50: Boosting uplink transmission power by increasing Po for UEs attached to layer 2 increases layer 2 UPT by up to 15% when the packet size is small. The impact on layer 1 downlink UPT is less than 5.4% at high load.




A.6 Proposals related to TPs
	Source
	Observations/Proposals

	R1-2306542 Huawei, HiSilicon
	Proposal 1: Capture the following observations into TR 38.858:
· For Urban Macro and Dense Urban Macro scenarios under FR1, the UL and DL performances for SBFD without any CLI handling enhancements are significantly degraded especially at medium and high load compared to SBFD without CLI. This is due to the serious inter-site gNB-gNB co-channel inter-subband CLI, the blocking issue at gNB sides, and the UE-UE co-channel inter-subband CLI.  
· For SBFD Alt. 4, the UL and DL mean Average-UPT are even much worse than legacy TDD.
· For SBFD Alt. 2, the UL mean Average-UPT gain is much smaller than the 80% resource increase and the DL mean Average-UPT loss is much larger than the 24% resource loss.
· For SBFD Alt. 1, the UL mean Average-UPT gain is much smaller than the 60% resource increase and the DL mean Average-UPT loss is much larger than the 18% resource loss.
· Coordinated beamforming (CBF) is beneficial to reduce the blocking at gNB sides to achieve better UL performance of SBFD, but it deteriorates DL performance of SBFD in some cases.
· Compared with the CBF based on gNB-gNB steering vector, the CBF based on gNB-gNB channel measurement has better flexibility to solve the blocking issue.
· Coordinated scheduling (CS) can suppress the UE-UE co-channel inter-subband CLI to achieve better DL performance of SBFD, but it slightly deteriorates UL performance of SBFD.
· CS based on L1/L2 measurement and report of UE-UE co-channel inter-subband CLI and CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI have similar UL/DL performance.
· E-MMSE-IRC receiver can suppress the inter-site gNB-gNB co-channel inter-subband CLI to achieve better UL performance of SBFD.
· Compared with E-MMSE-IRC receiver based on transparent UL resource muting, E-MMSE-IRC receiver based on non-transparent UL resource muting has less overhead and achieves better UL performance.
· SBFD with all enhancements achieves better UL performance and acceptable DL performance loss compared to legacy TDD, especially for UL and DL coverage performance.
· SBFD with all enhancements includes CBF based on gNB-gNB channel measurement, CS based on L3 measurement and report of UE-UE co-channel inter-subband CLI, and E-MMSE-IRC receiver based on non-transparenet UL resources muting for inter-site gNB-gNB co-channel inter-subband CLI measurement.
· Support gNB-gNB channel measurement to enable CBF.
· Do not support L1/L2 measurement and report of UE-UE co-channel inter-subband CLI. 
· Support non-transparent UL resource muting to enable E-MMSE-IRC receiver for inter-site gNB-gNB co-channel inter-subband CLI suppression. 
Proposal 2: Capture the following observations into TR 38.858
· UL resource muting is beneficial for SBFD to suppress the gNB-to-gNB co-channel CLI in order to achieve better UL coverage performance.
Proposal 3: Capture the following observations into TR 38.858: 
· The support of non-transparent UL muting resource is beneficial for inter-site gNB-gNB co-channel CLI suppression. 


	R1-2306874
Nokia
	Proposal 1 For the performance of SBFD in FR1 Urban Macro scenario, capture the results of SBFD#1_UMA_FR1_Sub#12 in the section 7.3, as below. 

	7.3.1.1.2.x	SBFD#1_UMA_FR1_Sub#12
For sub-case SBFD#1_UMA_FR1_Sub#12, assuming RSI based on 1dB desense, no less than 93dB for spatial isolation and digital isolation for co-site inter-sector CLI, SBFD slot configuration Alt-4 ({DDDSU} vs. {XXXXX}), Same area & half TxRUs (Option 3), Packet Size with 0.5Mbytes for DL and 0.125Mbyte for UL, key findings are summarized below:
-	Traffic load with {DL,UL} = {Low, Low}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, 2 sources ([Ericsson], [Nokia]) reported a degradation in the range of {-8.81%~-31.16%} for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, 2 sources ([Ericsson], [Nokia]) reported a degradation in the range of {-18.31%~-85.51%} for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, 2 sources ([Ericsson], [Nokia]) reported a degradation in the range of {-6.28%~-27.41%} for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, one source ([Ericsson]) reported an improvement of 51.92% for SBFD, and one source ([Nokia]) reported a degradation in the range of {-25.96%~-48.99%} for SBFD
-	Traffic load with {DL,UL} = {Medium, Medium}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, 2 sources ([Ericsson], [Nokia]) reported a degradation in the range of {-24.41%~-43.67%} for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, 2 sources ([Ericsson], [Nokia]) reported a degradation in the range of {-49.15%~-96.20%} for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, 2 sources ([Ericsson], [Nokia]) reported a degradation in the range of {-58.90%~-70.77%} for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, 2 sources ([Ericsson], [Nokia]) reported a degradation in the range of {-65.90%~-94.19%} for SBFD
-	Traffic load with {DL,UL} = {High, High}:
-	DL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of DL average-UPT CDF, 2 sources ([Ericsson], [Nokia]) reported a degradation in the range of {-44.06%~-46.73%} for SBFD
-	Regarding 5%-tile of DL average-UPT CDF, 2 sources ([Ericsson], [Nokia]) reported a degradation in the range of {-75.30%~-99.77%} for SBFD
-	UL performance comparison between SBFD and legacy TDD:
-	Regarding mean value of UL average-UPT CDF, 2 sources ([Ericsson], [Nokia]) reported a degradation in the range of {-88.32%~-92.76%} for SBFD
-	Regarding 5%-tile of UL average-UPT CDF, 2 sources ([Ericsson], [Nokia]) reported a degradation in the range of {-93.21%~-100.00%} for SBFD



Proposal 2 For the performance of SBFD in FR1 Urban Macro scenario, capture the following summary of the observation for SBFD antenna configuration Option 3 in addition to the moderator initial proposal. 


	7.3.1.1.2.9	Summary of the observations
For Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, and SBFD antenna configuration Option 2(Twice area&same TxRUs) is assumed :
-	In case of using SBFD Alt 4 and large packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for low load level, and higher or lower mean and 5% UL Average-UPT than legacy TDD for medium and high load level, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	In case of using SBFD Alt 4 and small packet size, 
-	semi-static SBFD has higher mean and 5% UL Average-UPT than legacy TDD for low and medium load levels, and higher or lower mean and 5% UL Average-UPT than legacy TDD for high load level, 
-	and semi-static SBFD has higher or lower mean and 5% DL Average-UPT than legacy TDD for low and medium load levels, and lower mean and 5% DL Average-UPT than legacy TDD for high load level. 
-	In case of using SBFD Alt 2 and large or small packet size, 
-	semi-static SBFD achieves significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	Compared to semi-static SBFD Alt4, semi-static SBFD Alt2 achieves more mean and 5% UL Average-UPT gains but more mean and 5% DL Average-UPT losses, for both large packet size and small packet size.
For Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is no less than 93 dB, and SBFD antenna configuration Option 3(Same area&half TxRUs) is assumed :
-	In case of using SBFD Alt 4 and larger packet size,
-	semi-static SBFD achieves significantly lower mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels.
- compared to SBFD antenna configuration option 2, higher performance reduction in both DL and UL is observed with SBFD antenna configuration option 3. 




Proposal 3 For the performance of SBFD in FR1 Urban Macro scenario, capture the corresponding summary of the observation for inter-sector isolation option 2.

	7.3.1.1.2.9	Summary of the observations
For Urban Macro (FR1) in SBFD deployment case 1, if the total capability of spatial isolation and digital isolation for co-site inter-sector CLI is less than 93 dB and SBFD antenna configuration Option 2(Twice area&same TxRUs) is assumed:
-	In case of using SBFD Alt 4 and large or small packet size, 
-	semi-static SBFD has higher or lower mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	In case of using SBFD Alt 2 and small packet size, 
-	semi-static SBFD achieves significantly higher mean UL Average-UPT than legacy TDD for all load levels, and higher or lower 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 
-	In case of using SBFD Alt 2 and large packet size, 
-	semi-static SBFD achieves higher or lower mean and 5% UL Average-UPT than legacy TDD for all load levels, 
-	and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD for all load levels. 



Proposal 4 Capture the following observations of the UL UPT improvement with PC2 UEs when maximum UL duty cycle is lower than 50%, e.g., for legacy TDD DDDSU:

	7.3.1.1.2.9	Summary of the observations

For Urban Macro (FR1) in SBFD deployment case 1, 
For UE supporting PC2/PC1.5 or powerBoostPi2BPSK , SBFD UE should apply 3dB TX power reduction than legacy TDD when maximum UL duty cycle is larger than 50% or 40%, respectively. 

-	In case of using SBFD Alt 4 and large packet size, semis-static SBFD achieves lower mean and 5% DL and UL Average-UPT than legacy TDD with PC2 UE for all load levels. 
- static TDD with PC2 UEs (up to 26 dBm Tx power) can provide between 15% to 20% mean UL Average-UPT improvement, and between 130% to 60% 5%-ile UL Average-UPT improvement compared to baseline PC3 UEs depending on the load conditions, without any degradation in DL UPT performance. 



Proposal 5 For FR1 indoor office scenario, capture the following results and conclusion in TR 38.858 regarding the performance of dynamic TDD schemes:

Table-Y: Summary of results for dynamic TDD vs SBFD performance for sub-case SBFD#1_InH_FR1_Sub#2.

	For SBFD: RSI based on 1dB desense, SBFD Alt-4, Twice area&same TxRUs (Option 2), DL: 0.5Mbytes, UL: 0.125Mbyte

	 
	DL and UL arrival rate for baseline static TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD (baseline)
	SBFD Gain /Increase
	Dynamic TDD Gain /Increase
	TDD (baseline)
	 SBFD Gain /Increase
	Dynamic TDD Gain /Increase
	TDD (baseline)
	SBFD Gain /Increase
	Dynamic TDD Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	Nokia: 608.80,
	Nokia: 1.55%,
	Nokia:   -10.64%,
	Nokia: 509.21,
	Nokia: 1.27%,
	Nokia:   -1.50%,
	Nokia: 331.66,
	Nokia: 4.53%,
	Nokia: 17.65%,

	
	
	Ericsson: 537.51
	Ericsson: -1.83%, 
	Ericsson: -0.68%, 
	Ericsson: 391.24, 
	Ericsson: -3.54%,
	Ericsson: -2.16%, 
	Ericsson: 218.25, 
	Ericsson: -11.49%
	Ericsson: -3.18%, 

	UL Average-UPT (Mbps)
	Mean
	Nokia: 96.77, 
	Nokia: -5.36%
	Nokia: 132.14%,
	Nokia: 87.33, 
	Nokia: -4.83%
	Nokia: 111.48%,
	Nokia: 67.2
	Nokia: -4.32%
	Nokia: 53.46%,

	
	
	Ericsson: 70.67
	Ericsson: 11.16%,
	Ericsson: 140.10%, 
	Ericsson: 52.10
	Ericsson: 7.18%,
	Ericsson: 98.41%, 
	Ericsson: 30.37
	Ericsson: 4.65%
	Ericsson: 66.11% 



	Proposed conclusion for TR 38.858 on dynamic TDD performance in FR1 Indoor Office Scenario: 
For indoor scenario (FR1) in SBFD deployment case 1 with large packet size, two sources indicate that dynamic TDD schemes, where the TDD frame structure can be dynamically selected among two or more of the following options {DSUUU, DDSUU, DDDSU, DDDDS}, achieve higher mean UL Average-UPT than static TDD for all load levels with a gain ranging between {130%..140%} and {53%..63%} at low and high load conditions, respectively. The same sources indicate that SBFD Alt 4 achieves a UL Average-UPT of {-5%..10%} relative to static TDD. The gain of dynamic TDD comes from the ability to momentarily switch to UL-heavy TDD configurations (with significantly more UL resources than the considered SBFD alternatives), e.g. DSUUU, to speed up the transmission of UL packets.
For the DL Average-UPT, the two sources indicate higher or lower mean DL Average-UPT than static TDD in the range {-10%..15%}. The same sources indicate that SBFD Alt 4 achieves higher or lower mean DL Average-UPT of {-1%..11%} relative to static TDD. Modest performance differences between static TDD and SBFD Alt 4 are due to very similar DL/UL resource ratio. Some improvement of SBFD Alt 4 versus static TDD is due to the always available DL resources in every SBFD slot.




	R1-2307674
Samsung
	Proposal 1. For FR1 UMa scenario, capture the companies’ evaluation results according to BS TX power 49dBm and 53dBm 
Proposal 2. For FR1 UMa scenario and FR2-1 Dense UMa scenario, sub-cases are classified according to the following two co-site inter-sector CLI suppression levels
For FR1 UMa:
· Option A. 93dBm (RAN4 typical/best value) with/without digital cancelation (including option 1 and option 2 in the excel sheet)
· Option B. 93dBm (higher than RAN4 best value) with/without digital cancelation (including option 3 and option 4 in the excel sheet)
For FR2-1 Dense UMa:
· Option A. 98dBm (RAN4 typical/best value) with/without digital cancelation (including option 1 and option 2 in the excel sheet)
· Option B. 105dBm (higher than RAN4 best value) with/without digital cancelation (including option 3 and option 4 in the excel sheet)
Proposal 3. Capture seperately the SLS results with baseline evaluation assumptions and the results with optional evaluation assumptions.
· For example, the following assumptions can be described separately, if the number of samples is enough 
· Optinal UE distribution 
· Optional SBFD subband configurations
· Optional power boosting
Proposal 4. Regarding graphic visualization of the evaluation reulsts, we propose
· The box-and-whisker plot can be moved to summary of observations. (not need to add all sub-cases)
· For each sub-cases, bar graph with source name (or corresponding index) can be added instead of histogram.
Proposal 5. To make the summary of the observations, 
· Add observations according to different BS TX power (49dBm and 53dBm) 
· Add observations according to different co-site inter-sector isolation values (option A and option B)
Proposal 6. To make conclusions and recommendations, RAN1 makes a ground rule, such as 
· Step 1) For a scenario where most of sources showed well-aligned results, RAN1 will strive to make a conclusion and recommendations based on the results
· Step 2) For a scenario where a big discrepance across sources is observed, a conclusion and recommendation will not be drawn. Instead, the conclusion and recommendation will indicate the RAN1’s observations on the scenario are diverged.




A.7 Other proposals related to SLS
	R1-2306695
IDC
	IDC proposed to evaluate subband overlapping scenarios 
Observation 1. Scenarios on subband non-overlapping (as for inter-subband CLI), subband partial overlapping and subband overlapping (as for intra-subband CLI) may achieve different gains based on at least traffic and/or cell sizes.
Proposal 1. Consider evaluating achieved gain and performance in subband non-overlapping scenario based on inter-subband CLI, followed by subband partial overlapping and subband overlapping scenarios based on intra-subband CLI.

Proposal 2. Urban macro and indoor scenarios can be considered for evaluations in this study, where the indoor scenarios represent the most significant UE-to-UE CLI effects.

Observation 2: DL throughput performance suffers considerably as a result of intra-subband CLI when there is an overlap in DL and UL subbands.
Proposal 3. 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.

Observation 3. Restricting DL subband transmissions on slots that correspond to UL slots in legacy TDD can improve uplink performance but negatively impacts downlink performance. 
Observation 4. 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, which is not reflecting a practical usefulness of SBFD.
Proposal 4. Evaluations 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 5. To fairly reflect a practical usefulness of SBFD, the static/fixed subband partitioning assumption is not a proper assumption but is to be used as a baseline assumption for SBFD, where flexible/dynamic subband partitioning schemes should be further evaluated to overcome the degraded downlink performance for SBFD.

Observation 5. Inter-site gNB-gNB inter-subband interference is the dominating source of performance degradation in the UL.
Observation 6. UE-UE CLI severely impacts SBFD DL performance.


	R1-2306814
Mediatek
	CSI reporting evaluation results
[bookmark: _Ref134784267]Observation 7: The high level of interference on SBFD slots have a noticeable impact on both effective SINR and BLER performance, underscoring the need for separate CSI reporting for SBFD versus non-SBFD slots/symbols.
[bookmark: _Ref134784304]Observation 8: Using separate CSI reporting for SBFD and non-SBFD slots/symbols leads to a 5-10% improvement in performance compared to using the same CSI reporting.






Appendix B: LLS Observations/Proposals
	Source
	Observations/Proposals

	R1-2306542 
Huawei, HiSilicon
	Observation 61: For SBFD of XXXXU, compared with legacy TDD, the UL coverage gain is very limited due to the gNB-gNB CLI when enhancement scheme is not adopted.
· Considering 4 gNB-gNB CLI with 20dB INR and 4 UE-gNB legacy interference with 5dB INR, 0.5 dB performance deterioration is observed when enhancement scheme is not adopted.
· Considering 4 gNB-gNB CLI with 20dB INR and 4 UE-gNB legacy interference with 5dB INR, 3.7 dB is observed when enhancement scheme is adopted.
Observation 62: For SBFD of XXXXX, compared with legacy TDD, the UL coverage gain is very limited due to the gNB-gNB CLI when enhancement scheme is not adopted.
· Considering 4 gNB-gNB CLI with 20dB INR and 4 UE-gNB legacy interference with 5dB INR, -9.5 dB performance deterioration is observed when enhancement scheme is not adopted.
· Considering 4 gNB-gNB CLI with 20dB INR and 4 UE-gNB legacy interference with 5dB INR, 3.0 dB is observed when enhancement scheme is adopted.


	R1-2306874 Nokia
	Observation 20: For PUSCH coverage performance:
· UL muting provides a performance improvement of approx. 0.5dB for an E-LMMSE-IRC receiver.
· SBFD provides a coverage gain of maximum 5 dB at low load conditions and it is reduced to a maximum of 3 dB at medium load conditions.
· There is no coverage gain at high load conditions due to the increased CLI.

Table 4: Link Budget results for Coverage Performance 
	Scenario
	Required SNR (dB)
	MCL (dB)
	

	
	TDD
	SBFD
	Gain
	TDD
	SBFD
	Gain
	Key assumptions

	1
	-0,5
	-2,8
	2,3
	137,1
	139,4
	2,3
	Evaluation method: Option-1 (Example-2)
Load level: Medium (∆=6.8 dB)
E-LMMSE-IRC without UL muting
Repetitions: 5

	2
	-0,5
	-3,4
	2,9
	137,1
	140
	2,9
	Evaluation method: Option-1 (Example-2)
Load level: Medium (∆=6.8 dB)
E-LMMSE-IRC with UL muting
Repetitions: 5

	3
	-1,1
	-5,7
	4,6
	137,7
	142,3
	4,6
	Evaluation method: Option-1 (Example-2)
Load level: Low (∆=3.7 dB)
E-LMMSE-IRC without UL muting
Repetitions: 5

	4
	-1,1
	-6,2
	5,1
	137,7
	142,8
	5,1
	Evaluation method: Option-1 (Example-2)
Load level: Low (∆=3.7 dB)
E-LMMSE-IRC with UL muting
Repetitions: 5




	R1-2306981
ZTE
	Observation 12: The LLS result for PUSCH-FR1-Urban Macro coverage is as following.
	PUSCH-FR1-Urban Macro

	Company name
	 FR1: TDD/SBFD
	Required SNR
	MCL
	MIL
	MPL
	Key assumptions

	ZTE
	TDD (baseline)
	-4.40 
	136.61 
	145.38 
	114.65 
	30RB, MCS=4

	
	SBFD (low RU)
	-9.81 
	141.52 
	150.29 
	119.56 
	30RB, MCS=4,RP=5, delta = 0.14

	
	Gain
	5.41 
	4.91 
	4.91 
	4.91 
	

	
	SBFD (medium RU)
	-9.61 
	141.32 
	150.09 
	119.36 
	30RB, MCS=4,RP=5, delta = 0.48

	
	Gain
	5.21 
	4.71 
	4.71 
	4.71 
	

	
	SBFD (high RU)
	-8.28 
	139.99 
	148.76 
	118.03 
	30RB, MCS=4,RP=5, delta = 2.18

	
	Gain
	3.88 
	3.38 
	3.38 
	3.38 
	

	
	SBFD (low RU+JC)
	-10.66 
	142.37 
	151.14 
	120.41 
	30RB, MCS=4,RP=5, delta = 0.14, JCE Option 1

	
	Gain
	6.26 
	5.76 
	5.76 
	5.76 
	

	
	SBFD (medium RU+JC)
	-10.40 
	142.11 
	150.88 
	120.15 
	30RB, MCS=4,RP=5, delta = 0.48, JCE Option 1

	
	Gain
	6.00 
	5.50 
	5.50 
	5.50 
	

	
	SBFD (high RU + JC)
	-9.13 
	140.84 
	149.61 
	118.88 
	30RB, MCS=4,RP=5, delta = 2.18, JCE Option 1

	
	Gain
	4.73
	4.23
	4.23
	4.23
	

	
	SBFD (low RU+TBoMS)
	-2.90 
	141.60 
	150.37 
	119.64 
	6RB, MCS=4,TBoMS, delta = 0.14

	
	Gain
	-1.50 
	4.99 
	4.99 
	4.99 
	

	
	SBFD (medium RU+TBoMS)
	-2.57 
	141.27 
	150.04 
	119.31 
	6RB, MCS=4,TBoMS, delta = 0.48

	
	Gain
	-1.83 
	4.66 
	4.66 
	4.66 
	

	
	SBFD (high RU + TBoMS)
	-0.97 
	139.67 
	148.44 
	117.71 
	6RB, MCS=4,TBoMS,  delta = 2.18

	
	Gain
	-3.43 
	3.06 
	3.06 
	3.06 
	

	
	SBFD (low RU+TBoMS)
	-3.81 
	142.51 
	151.28 
	120.55 
	6RB, MCS=4,TBoMS, delta = 0.14, JCE Option 1

	
	Gain
	-0.59 
	5.90 
	5.90 
	5.90 
	

	
	SBFD (medium RU+TBoMS)
	-3.54 
	142.24 
	151.01 
	120.28 
	6RB, MCS=4,TBoMS, delta = 0.48, JCE Option 1

	
	Gain
	-0.86 
	5.63 
	5.63 
	5.63 
	

	
	SBFD (high RU + TBoMS)
	-2.07 
	140.77 
	149.54 
	118.81 
	6RB, MCS=4,TBoMS,  delta = 2.18, JCE Option 1

	
	Gain
	-2.33 
	4.16 
	4.16 
	4.16 
	


 
Observation 13: The LLS result for PUSCH-FR2-Dense Urban Macro coverage is as following.
	PUSCH-FR2-Dense Urban Macro

	Company name
	 FR2: TDD/SBFD
	Required SNR
	MCL
	MIL
	MPL
	Key assumptions

	ZTE
	TDD (baseline)
	2.80 
	110.14 
	149.24 
	118.51 
	25RB, MCS=6

	
	SBFD (low RU)
	-4.62 
	117.06 
	156.16 
	125.43 
	25RB, MCS=6,RP=5,
 delta = 0.22

	
	Gain
	7.42 
	6.92 
	6.92 
	6.92 
	

	
	SBFD (medium RU)
	-3.96 
	116.40 
	155.50 
	124.77 
	25RB, MCS=6,RP=5, 
delta = 1.02

	
	Gain
	6.76 
	6.26 
	6.26 
	6.26 
	

	
	SBFD (high RU)
	-3.56 
	116.00 
	155.10 
	121.75 
	25RB, MCS=6,RP=5, 
delta = 1.51

	
	Gain
	6.36 
	5.86 
	5.86 
	3.24 
	

	
	SBFD (low RU+JCE)
	-5.31 
	117.75 
	156.85 
	126.12 
	25RB, MCS=6,RP=5,
 delta = 0.22 JCE Option 1

	
	Gain
	8.11 
	7.61 
	7.61 
	7.61 
	

	
	SBFD (medium RU+JCE)
	-4.68 
	117.12 
	25.00 
	0.00 
	25RB, MCS=6,RP=5, 
delta = 1.02 JCE Option 1

	
	Gain
	7.48 
	6.98 
	-124.24 
	-118.51 
	

	
	SBFD (high RU + JCE)
	-4.29 
	116.73 
	155.83 
	125.10 
	25RB, MCS=6,RP=5, 
delta = 1.51 JCE Option 1

	
	Gain
	7.09
	6.59
	6.59
	6.59
	

	
	SBFD (low RU+TBoMS)
	3.66 
	115.77 
	154.87 
	124.14 
	5RB, MCS=6,TBoMS, delta = 0.22

	
	Gain
	-0.86 
	5.63 
	5.63 
	5.63 
	

	
	SBFD (medium RU+TBoMS)
	4.35 
	115.08 
	154.18 
	123.45 
	5RB, MCS=6,TBoMS, delta = 1.02

	
	Gain
	-1.55 
	4.94 
	4.94 
	4.94 
	

	
	SBFD (high RU + TBoMS)
	4.80 
	114.63 
	153.73 
	123.00 
	5RB, MCS=6,TBoMS,  delta = 1.51

	
	Gain
	-2.00 
	4.49 
	4.49 
	4.49 
	

	
	SBFD (low RU+TBoMS)
	2.85 
	116.58 
	155.68 
	124.95 
	5RB, MCS=6,TBoMS, delta = 0.22 JCE Option 1

	
	Gain
	-0.05 
	6.44 
	6.44 
	6.44 
	

	
	SBFD (medium RU+TBoMS)
	3.48 
	115.95 
	155.05 
	124.32 
	5RB, MCS=6,TBoMS, delta = 1.02 JCE Option 1

	
	Gain
	-0.68 
	5.81 
	5.81 
	5.81 
	

	
	SBFD (high RU + TBoMS)
	3.91 
	115.52 
	154.62 
	123.89 
	5RB, MCS=6,TBoMS,  delta = 1.51 JCE Option 1

	
	Gain
	-1.11 
	5.38 
	5.38 
	5.38 
	





	R1-2307192 CMCC
	Observation 13: For coverage performance evaluation of SBFD in FR1, assuming PUSCH repetition type A without joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU) (i.e., for coverage enhancement technique of Scheme-1), 
-	MCL gain of 5.52dB for SBFD, assuming low load with ∆ as 1.07dB
-	MCL gain of 5.41dB for SBFD, assuming low load with ∆ as 1.22dB
-	MCL gain of 5.29dB for SBFD, assuming low load with ∆ as 1.45dB
Observation 14: For coverage performance evaluation of SBFD in FR1, assuming SBFD with TBoMS PUSCH without joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU) (i.e., for coverage enhancement technique of Scheme-2). 
-	MCL gain of 4.72dB for SBFD, assuming low load with ∆ as 1.07dB
-	MCL gain of 4.64dB for SBFD, assuming low load with ∆ as 1.22dB
-	MCL gain of 4.32dB for SBFD, assuming low load with ∆ as 1.45dB
Observation 15: For coverage performance evaluation of SBFD in FR1, assuming PUSCH repetition type A with joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU) (i.e., for coverage enhancement technique of Scheme-3). 
-	MCL gain of 6.21dB for SBFD, assuming low load with ∆ as 1.07dB
-	MCL gain of 6.12dB for SBFD, assuming low load with ∆ as 1.22dB
-	MCL gain of 5.94dB for SBFD, assuming low load with ∆ as 1.45dB
Observation 16: For coverage performance evaluation of SBFD in FR1, assuming SBFD with TBoMS PUSCH with joint channel estimation for SBFD(XXXXU), and single slot PUSCH transmission for legacy TDD (DDDSU) (i.e., for coverage enhancement technique of Scheme-4). 
-	MCL gain of 5.19dB for SBFD, assuming low load with ∆ as 1.07dB
-	MCL gain of 5.09dB for SBFD, assuming low load with ∆ as 1.22dB
-	MCL gain of 4.80dB for SBFD, assuming low load with ∆ as 1.45dB


	R1-2307381 Xiaomi
	Observation 13: In Urban Macro O2I scenario for FR1, following observations can be obtained for SBFD coverage enhancement technique scheme 1 and scheme 3:
· SBFD scheme-1 (PUSCH repeated across 4 SBFD slots and one UL slot) and SBFD scheme-3 (Joint channel estimation across same symbol type is applied to SBFD scheme-1) can significantly enhance the coverage compared with legacy TDD w/o repetition and TBoMS. 

Observation 14: In Urban Macro O2I scenario for FR1, following observations can be obtained for SBFD coverage enhancement technique scheme-2 and scheme-4.
· SBFD scheme-2 (SBFD with TBoMS PUSCH, wherein, PUSCH is transmitted across 4 SBFD slots and one UL slot) and SBFD scheme-4 (Joint channel estimation across same symbol type is applied to SBFD scheme-2) can greatly enhance the coverage compared with legacy TDD w/o repetition and TBoMS.


	R1-2307471 Docomo
	Observation 7: In the case of FR1, the gain with increased transmission opportunities due to the application of SBFD depends on the value of spatial isolation for co-site inter-sector, and if the value of spatial isolation is large, gain of 0.9 dB to 3.4dB for coverage performance is observed for SBFD operation with PUSCH repetition. 

Observation 8: In the case of FR2-1, regardless of the value of spatial isolation for co-site inter-sector, gain of more than 6 dB is observed for SBFD with PUSCH repetition, and if the value of spatial isolation is 100 dB, the gain of coverage performance is not decreased even when RU is increased.



	R1-2307571
OPPO
	Observation 4: The setup of UL subband over DL symbols allows PUSCH repetition that can improve UL coverage performance by about 7 dB (corresponding to 5 PUSCH repetition) with given target data rate.


	R1-2308001
CEWiT
	Observation 1: 
LLS to evaluate coverage enhancements for PUSCH repetition type A in FR1  has been conducted for TDD and SBFD  and the results are captured in the table below.
Table: 2 LLS results
	PUSCH-FR1-Urban Macro

	Company name
	TDD/SBFD
	Required SNR
	MCL
	MIL
	MPL
	Key assumptions

	CEWiT
	TDD
	1 dB
	129.25
	139.02
	108.29
	Evaluation method: Option-1 (Example-1)
- INR of co-site inter-sector interference (dB): -5.44
- total INR of all inter-site gNB-gNB CLI (dB): 10.65
- total INR of all UE-gNB CLI (dB): 37.76
Others: 30RB, Repetition=5 

	
	SBFD
	-3.8 dB
	134.05
	143.82
	113.09
	

	
	Gain
	4.8dB
	


A gain of around 4.8dB is observed.


	R1-2307922 Qualcomm
	Observation 60: For SBFD UL coverage (Case 2) based on LLS, it is observed that SBFD can improve PUSCH UL coverage by 5 dB using five repetitions across SBFD and non-SBFD slots (Alt 2 slot format) as compared to single PUSCH transmission in UL slot in semi-static TDD. 

Observation 61: For SBFD UL coverage (Case 4) based on LLS, it is observed that SBFD (Alt 2 slot format) can improve PUSCH UL coverage at low load by 6 dB using five repetitions and JCE across SBFD and non-SBFD slots as compared to single PUSCH transmission in UL slot in semi-static TDD. 

Observation 62: For SBFD UL coverage (Case 5) based on LLS, it is observed that SBFD (Alt 2 slot format) can improve PUSCH UL coverage by 7 dB at low load using TBoMS over five slots with JCE across SBFD and non-SBFD slots as compared to single PUSCH transmission in UL slot in semi-static TDD. 

Observation 63: The impact of the guardband between is evaluated using LLS to study the effect of inter-UE CLI on the UE DL reception. 
· When DL performance is impacted by the inter-SB CLI leakage to DL subband, it was observed that increasing the guardband between the scheduled DL and UL helps reducing the inter-UE CLI and recovering some TPUT loss. 
· When the intra-SB CLI is much large than DL signal, e.g. due to close UEs proximity, the UE receiver AGC will be biased the strong blocker which leads to loss of dynamic range of the DL signal due to quantization noise. In that case, increasing the guardband is not helpful.



	R1-2307324
Ericsson
	[bookmark: _Ref138697030]Table 11: Summary statistics of interference from SLS. For reference, the noise level is -113.3 dBm/RB assuming 5 dB NF. The values highlighted in red are larger than the noise level.
	
	Total Interference Level (dBm/RB)

	
	STDD System
(UL-Only Slots)
	SBFD System

	
	
	SBFD Slots
	UL-Only Slots

	
	Low
Load
	Medium
Load
	High
Load
	Low
Load
	Medium
Load
	High
Load
	Low
Load
	Medium
Load
	High
Load

	5th percentile
	< -200
	-144.4
	-136.0
	-155.9
	-114.4
	-104.2
	< -200
	-148.1
	-137.3

	50th percentile
	-144.7
	-130.2
	-125.0
	-118.1
	-102.8
	-98.4
	-160.4
	-132.4
	-125.9

	95th percentile
	-124.3
	-118.0
	-114.8
	-98.1
	-88.8
	-84.9
	-128.8
	-119.4
	-115.7



[bookmark: _Ref138845101]Table 12: Link level evaluation of coverage for FR1 Urban Macro Scenario using two different methods for generating the interference level in SBFD slots (see Method #1 and #2 defined above)
	PUSCH-FR1-Urban Macro

	Company name
	TDD/SBFD
	Required SNR
	MCL
	MIL
	MPL
	Key assumptions

	Ericsson
	TDD
	-0.088
	136.8
	148.0
	
	Low Load
Method #1 for generating interference level in SBFD slots 

	
	SBFD
	-4.3
	141.0
	152.2
	
	

	
	Gain
	4.3
	4.3
	4.3
	
	

	Ericsson
	TDD
	0.59
	136.1
	147.3
	
	Medium Load
Method #1 for generating interference level in SBFD slots

	
	SBFD
	-0.6
	137.3
	148.5
	
	

	
	Gain
	1.2
	1.2
	1.2
	
	

	Ericsson
	TDD
	1.2
	135.5
	146.7
	
	High Load
Method #1 for generating interference level in SBFD slots

	
	SBFD
	0.76
	135.9
	147.1
	
	

	
	Gain
	0.48
	0.48
	0.48
	
	

	Ericsson
	TDD
	-0.088
	136.8
	148.0
	
	Low Load
Method #2 for generating interference level in SBFD slots


	
	SBFD
	-2.0
	138.7
	149.96
	
	

	
	Gain
	1.9
	1.9
	1.9
	
	

	Ericsson
	TDD
	0.59
	136.1
	147.3
	
	Medium Load
Method #2 for generating interference level in SBFD slots

	
	SBFD
	-0.064
	136.8
	148.0
	
	

	
	Gain
	0.65
	0.65
	0.65
	
	

	Ericsson
	TDD
	1.2
	135.5
	146.7
	
	High Load
Method #2 for generating interference level in SBFD slots




	R1-2307674 Samsung
	Proposal 7. Capture the LLS results separately based on the agreed assumptions and on the optional ones.
· For example, the following assumptions can be described separately, if the number of samples is enough 
· Interference generation over multiple SBFD slots

Observation 19 In scheme-1, we can observe a coverage gain of 5.82 dB through example-1, and 6.27, 6, 4.72 dB for low, medium, and high loads, respectively, via example-2. For FR2-1, a coverage gain of 8.46 dB can be observed through example-1. 
Observation 20 In scheme-2, we can observe a coverage gain of 5.73 dB through example-1, and 6.12, 5.79, 4.72 dB for low, medium, and high loads, respectively, via example-2. For FR2-1, a coverage gain of 7.66 dB can be observed through example-1.
Observation 21 In scheme-3, we can observe a coverage gain of 6.26 dB through example-1, and 6.75, 6.66, 5.3 dB for low, medium, and high loads, respectively, via example-2. For FR2-1, a coverage gain of 8.76 dB can be observed through example-1.
Observation 22 In scheme-4, we can observe a coverage gain of 5.96 dB through example-1, and 6.35, 5.99, 5.15 dB for low, medium, and high loads, respectively, via example-2. For FR2-1, a coverage gain of 7.82 dB can be observed through example-1.







Appendix C: Other Proposals
	R1-2306981 ZTE
	Observation 1: The 1st SBFD prototype achieves more than 130dB self-interference suppression capability (55 dB antenna isolation, 45 dB ACLR and more than 30 dB sub-band filtering and digital cancellation) and less than 1dB receiver sensitivity degradation at the gNB side. 
Observation 2: 
· The first prototype verifies the SBFD feasibility and achieves 3.9ms E2E round trip latency on average and up to 1.4Gbps peak UL data rate with 4T4R TUE. 
· The second prototype verifies that legacy commercial UEs supporting flexible symbols are compatible to the SBFD base station. The peak UL data rate is higher than 700Mbps and the E2E round trip latency is around 4ms for commercial UE with 2T4R.

Proposal 1: Capture the SBFD prototype info in section 2 of R1-2306981 into TR38.858.

	R1-2307324 Ericsson
	Observation 1	It is recommended that a SBFD carrier should have a carrier BW and a UL subband BW consistent with one of the existing supported carrier BW in RAN4 specs.
Observation 2	It is not necessary to perform link level simulations using separate models for DPD and PA.
Observation 3	It is recommended to adopt a net effect model for link-level simulations that captures the essential behaviors of a realistic DPD and PA combination with compliance to the base station ACLR requirements. This requires input from RAN4.
Observation 4	It is recommended to adopt a simple crest factor processing model, e.g., hard clipping + bandpass filtering, that captures the essential behaviors of a BS design to increase transmit power. This requires input from RAN4.
Observation 5	It is recommended that the self-interference channel should be modeled as a set of tapped delay lines directly from TX sub-array ports to RX sub-array ports.
Observation 6	It is recommended that self-interference channel coefficients should be based on realistic setups supported by real measurements or high-fidelity electromagnetic (EM) evaluations.
Observation 7	It is recommended that for both system and link level assessment of SBFD, proper modelling of advanced antennas as well as modelling of beamforming impact on the BS TX to RX isolation should be considered.
Observation 8	For FR2, using a structure with RF chokes, 80dB of isolation is achievable over a reasonable bandwidth. Unlike FR1, the isolation does not vary with beam steering.
Observation 9	It is recommended that for both system level and link level assessment of SBFD, proper modelling of advanced antennas as well as modelling of beamforming impact on the inter-sector TX to RX isolation needs be considered. For the simple exemplary site setup we have simulated for FR1, we see Tx-panel-to-Rx-port isolation values in the range of 67 to 87 dB depending on the azimuth and elevation beam steering directions and the frequency within the band. These values would most likely degrade if other realistic effects are included, e.g., electronics on the backside of the antenna, equipment and other metallic objects between sectors in a practical site, the presence of sub-arrays, and the presence of radomes.
Observation 10	It is recommended that for both system level and link level assessment of SBFD, proper modelling of advanced antennas as well as modelling of beamforming impact on the inter-sector TX to RX isolation needs be considered. For the simple exemplary site setup we have simulated for FR2, we see isolation values in the range of 72 to 95 dB depending on the azimuth and elevation beam steering directions and the frequency within the band. These values would most likely degrade if other realistic effects are included, e.g., electronics on the backside of the antenna, equipment and other metallic objects between sectors in a practical site, the presence of sub-arrays, and the presence of radomes.
Observation 11	The gain from beam nulling increases when the TX beam is steered and the antenna isolation decreases. Thus, beam nulling can to some extent reduce the variation of the overall spatial isolation due to beam steering. It may also reduce the frequency variaion. However, there is a const in terms of reduced DL beam gain.
Observation 12	The cost of beam nulling in downlink can be substantial; we have observed up to 5dB DL power loss. There may be further DL losses due to lower degrees of freedom for MIMO operation.
Observation 13	When deciding beam nulling gains, downlink impacts should be considered.
Observation 14	It is recommended to adopt a third order representation model in RAN1 studies to capture the essential behaviors of typical high-gain low noise amplifiers (LNA) in BS receiver chains.
Observation 15	The interference power caused by reciprocal mixing of phase noise in a 40-20-40 MHz SBFD carrier is around -60 to -70 dBc depending on BS implementation.
Observation 16	It is recommended to adopt phase noise modelling in RAN1 studies to capture the distortion introduced by high power leakage from the DL sub-bands into the UL sub-bands. The phase noise models in TR 38.803 or those provided by RAN4 during the Rel-17 phase can be adopted as baseline models.
Observation 17	It is recommended to adopt modelling of analog filtering, if present, in RAN1 link level studies to capture potential impacts to digital cancellation feasibility and performance.
Observation 18	It is recommended to adopt explicit digital filtering models in RAN1 link level studies to capture potential impacts to digital cancellation feasibility and performance.
Observation 19	The complexity of digital self-interference cancellation scales with the product of (1) the number of TX chains, (2) the number of RX chains and (3) the effective length of the multi-tap response of the environment and the analog RX frontends.
Observation 20	It is recommended that interested companies perform link-level simulations (LLS) for the purposes of evaluating SBFD performance and feasibility in both FR1 and FR2 including evaluation of the following:
a.	Self-interference suppression/cancellation accounting for realistic non-linearities in the gNB transmit and receive chains.
b.	Transmit beam nulling accounting for realistic non-linearities in the gNB transmit chain.
Observation 21	Alt. 1 and Alt.2 SBFD configurations have more UL resources than the reference static TDD pattern it is compared with. Any potential gains in UL for these alternatives need to consider this impact first before drawing conclusions.
Observation 22	SBFD antenna configuration Option 2, which has double the antenna elements for SBFD when compared to reference static TDD, is the best-case scenario for SBFD.
Observation 23	SBFD antenna configuration Option 3, which has same number of antenna elements for SBFD when compared to reference static TDD, and only half the TxRUs can be used realistically, it is the practical case for SBFD.
Observation 24	The simulation results obtained from the “Realistic” assumptions can be considered as a more realistic estimation of the performance of SBFD in real-world scenarios, while the results from the “Optimistic” assumptions reflect the best-case scenario for SBFD’s potential performance gains.


	R1-2307674 Samsung
	Observation 3: 80 dB in FR1 and 87 dB in FR2-1 antenna isolation using spatial separation and RF barrier can be achieved.
Observation 4: Stopgap performance of the RF barrier for FR1 100 MHz and FR2-1 100 MHz channel BW is feasible.
Observation 5: 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 6: 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 7: Both in FR1 and FR2-1, SBFD can operate with only a few guard RBs between DL and UL subband when sufficient spatial isolation is guaranteed.
Observation 8: 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 9: 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 10: Additional Rx filtering 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 11: gNB power consumption aspects are considered in the SBFD feasibility analysis.
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