3GPP TSG RAN WG1 #114		R1-2308371
Toulouse, France, August 21st – August 25th, 2023

Agenda Item:	9.3.3
Source: 	Moderator (LG Electronics)
[bookmark: Title]Title:	Summary #4 of potential enhancement on dynamic/flexible TDD
[bookmark: DocumentFor]Document for:	Discussion and Decision

0 Introduction
In this documentation, proposals based on the technical documentation submitted in RAN1#114 and the discussion on the potential enhancement of dynamic/flexible TDD are summarized. 

1 Moderator Proposals for On-line discussion
1.1 [CLOSE] Tuesday

Proposal #1-1
Endorse the text proposal in R1-2308372 for TR 38.858 section 8.3 and 8.4.

Proposal #1-2
Endorse the text proposal in R1-2308373 for TR 38.858 section 8.3 

Proposal #1-3
Endorse the text proposal in R1-2308374 for TR 38.858 section B.4 

Proposal #22-1 
The following conclusion is to be captured in the TR 38.858 section 8.4:
The knowledge among gNBs of semi-static SBFD time and frequency configuration can be beneficial depending on gNB implementation


Proposal #21-1 
The following conclusion is to be captured in the TR 38.858 section 8.4:
For UE-to-UE co-channel CLI mitigation, it can be beneficial to specify the following enhancements to inter-UE CLI measurement resources and reporting:
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource.
· FFS: Event triggered reporting
· Note: Use existing CSI framework as the baseline.


Proposal #25-1 
The following conclusion is to be captured in the TR 38.858 section 8.4:
RAN1 studied that for reducing inter CLI to victim UE, reducing transmission power of aggressor UE may be applied. The power control of aggressor UE can be operated by existing power control mechanism for PUSCH (e.g., different sets of ULPC parameter can be configured.). Further enhancement may be necessary, for example, PUCCH, CG PUSCH and PRACH power control.

Proposal #23-1 
The following conclusion is to be captured in the TR 38.858 section 8.4:
By coordinating the transmissions of aggressive UEs and the reception of victim UEs in the spatial domain, it is anticipated that UE-to-UE CLI can be minimized relieved, leading to enhancement of downlink throughput for the victim UEs. However, there are challenges and factors that need to be taken into consideration:
Implementing spatial domain coordination for UE-to-UE CLI requires measurement complexity of victim UE and information exchange between different gNBs. The effectiveness of the coordination method can vary based on changing radio conditions, user mobility.


Proposal #21-2 
The following conclusion is to be captured in the TR 38.858 section 8.4:
L1/L2 based UE-to-UE co-channel CLI measurement and reporting is recommended for normative work during the WI phase.

Proposal #21-3 
The following conclusion is to be captured in the TR 38.858 section 8.4:
If event triggered L1/L2 UE-to-UE CLI reporting is supported, the definition of event and measurement resource for conveying measurement result can be further discussed. 


1.2 [CLOSE] Wednesday


Proposal #1-3
Endorsed in principle the text proposal in R1-2308374 for TR 38.858 section B.4 

Proposal #1-4
Endorsed the text proposal in R1-2308372 for the TR with the following update.
	
8.3.2B.4	Specification impact of the proposed scheme
< Unchanged parts are omitted >
· Source 2 (Nokia/NSB) 
· Information exchange between gNBs via Xn/F1 interface.
< Unchanged parts are omitted >

8.3.3	Spatial domain coordination method
8.3.3.1	Description
< Unchanged parts are omitted >
For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, RAN1 has discussed the exchange of DL Tx beam information of the gNB can be exchanged between gNBs. 
Reference signal resource ID (e.g., NZP-CSI-RS resource ID, SSB index) RAN1 has discussed the exchange of can be used as beam information exchange between gNBs.
< Unchanged parts are omitted >




UE-to-UE CLI handling

Proposal #21-4 
The following conclusion is to be captured in the TR 38.858 section 8.4 (8.4.1.3 Specification impact):
The potential specification impact to support enhancements to inter-UE CLI measurement resources and reporting:
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource.
· FFS: Event triggered reporting
· Note: Use existing CSI framework as the baseline.

Proposal #22-1 
The following conclusion is to be captured in the TR 38.858 section 8.4 (8.4.2.2 Performance evaluation or analysis):
The knowledge among gNBs of semi-static SBFD time and frequency configuration can be beneficial depending on gNB implementation

Proposal #22-2 
The following conclusion is to be captured in the TR 38.858 section 8.4 (8.4.2.3 specification impact):
For CLI handling based on coordinated scheduling for time/frequency resource, RAN1 discussed potential exchange of information on intended TDD UL-DL configuration, SBFD time/frequency configuration.


gNB-to-gNB CLI handling
Proposal #11-1 
The following conclusion is to be captured in the TR 38.858 section 8.3 (8.3.1.3 specification impact):
For gNB-to-gNB co-channel CLI measurement, RAN1 discussed potential exchange of information on Reference Signal/Channel (e.g., NZP CSI-RS, CD-SSB / NCD-SSB) configuration.

Proposal #12-3 
The following conclusion is to be captured in the TR 38.858 section 8.3 (8.3.2.3 specification impact):
For CLI handling based on coordinated scheduling for time/frequency resource, RAN1 discussed potential exchange of information on intended TDD UL-DL configuration, SBFD time/frequency configuration.

Proposal #12-3 
The following conclusion is to be captured in the TR 38.858 section 8.3 (8.3.3.3 specification impact):
For CLI handling based on spatial domain coordination, RAN1 discussed potential exchange of information on DL Tx beam information of the gNB, Reference signal resource ID such as NZP-CSI-RS resource ID, SSB index, preferred/non-preferred DL beam and associated resource configuration.


Text Proposal

Proposal #1-2-1
Endorsed in principle the text proposal, except below text in section 8.3.1A.3, in R1-2308412 for TR 38.858 section 8.3 performance evaluation: 
	For measuring CLI covariance matrix based on non-transparent muted UL resource compared to measuring CLI covariance matrix based on transparent muted UL resource:
(1) FR1 2-layer Scenario B scenario
In case of symmetric large packet size, based on results from 2 sources and in case of large packet size, based on results from 1 source,
· Measuring CLI covariance matrix based on non-transparent muted UL resource has higher mean and 5% UL Average-UPT for layer-2 for all load levels.



1.3 [OPEN] Wednesday

Text Proposal

Proposal #1-2-2
Endorsed in principle the text proposal in R1-2308470 for TR 38.858 section 8.3 performance evaluation. 

Proposal #1-5 
The following conclusion is to be captured in the TR 38.858 section 13:
For dynamic/flexible TDD, the gNB-to-gNB co-channel CLI handling schemes and UE-to-UE co-channel CLI handling schemes, which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, were studied, including analysis, performance and specification impact, which are included in Section 8.3 and Section 8.4. The summary of observations for gNB-to-gNB CLI handling schemes are included in Section 8.3. 

Proposal #1-7
Endorsed the text proposal in R1-2308372 for the TR with the following update.
	8.3.5A.4	Specification impact of the proposed scheme
· Source 1 (Nokia, NSB) 
· Xn signaling enhancements to support the handshake agreement between victim and aggressor gNB for the DL transmit power reduction, for example: 
· Step 0: Measurements and identification of aggressor(s).
· Step 1: Indication of DL Tx power reduction by the victim gNB.
· Step 2: Confirmation by the aggressor gNB on whether it can accept the new DL Tx power conditions.



Proposal #1-6 
The following is to be captured in the TR 38.858 section 8.4 (8.3.1.3 Specification impact, 8.3.2.3 Specification impact, 8.3.3.3 Specification impact, 8.3.5.3 Specification impact):

Specification impact of UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix is summarized in section 8.3.1A.4.

Specification impact of Time Domain Scheme using UL slot(s) aligned between gNBs and Frequency Domain Coordination Scheme are summarized in section 8.3.2A.4 and 8.3.2B.4, respectively.

Specification impact of Spatial Domain Coordination Scheme for gNB Tx-Beam Nulling is summarized in section 8.3.3A.4.

Specification impact of Power Control scheme based on gNB Tx Power Adjustment and Power Control scheme based on UE Tx Power Adjustment are summarized in section 8.3.5A.4 and 8.3.5B.4, respectively.




UE to UE CLI

Proposal #25-2 
The following is to be captured in the TR 38.858 section 8.4 (8.4.5.2 Performance evaluation or analysis):
UE Tx power adjustment based UE-to-UE CLI handing was studied. The performance evaluation for UE Tx power adjustment is provided in section 8.3.5B.3.

Proposal #25-1 
The following conclusion is to be captured in the TR 38.858 section 8.4 (8.4.5.3 Specification impact):
The specification impact of UE Tx power adjustment is summarized in section 8.3.5B.4.


Proposal #23-1 
The following is to be captured in the TR 38.858 section 8.4 (8.3.4.2 Performance evaluation or analysis):
RAN1 studied coordinating the transmissions of aggressor UEs and the reception of victim UEs in the spatial domain.
This may require victim UE to measure CLI with different Rx and/or Tx beams. The performance impact is not evaluated in RAN1.
Implementing spatial domain coordination for UE-to-UE CLI may increase measurement complexity. The effectiveness of the coordination method can vary based on user mobility.

Proposal #1-8
[bookmark: _Hlk143794775]Endorse the text proposal in R1-2308533 for TR 38.858 Annex B.4 with modification from R1-2308374 for TR 38.858 Annex B.4




2 Text Proposal for TR38.858

TP for Section 8.3, 8.4 
TP for evaluation result
TP for Annex B.4
2.1 [CLOSE] 1st Round Discussion
2.1.1 TP for Section 8.3 and 8.4

draft TP Section 8.3,8.4 CLI handling schemes-v002 has been upload in the draft folder. 
draft TP Section 8.3,8.4 CLI handling schemes-v003_FL, where inputs from Chiana Unicom are included, has been upload in the draft folder.
draft TP Section 8.3,8.4 CLI handling schemes-v004_FL, where small comment from vivo for clarification is included, has been upload in the draft folder.
https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_114/Inbox/drafts/9.3(FS_NR_duplex_evo)/9.3.3%20dfTDD/Round%201
In this section, agreements for inter-gNB CLI handling schemes and inter-UE CLI handling schemes are captured. 
It also includes the agreements and working assumptions related to inter-gNB CLI handling schemes for performance evaluation.
Furthermore, adjustments to the description of the reference scheme and the proposed scheme for performance evaluation have been incorporated based on input provided by the source companies.

Proposal
Proposal #1-1
Endorse the text proposal in R1-230xxxx for TR 38.858 section 8.3 and 8.4.

Companies are invited to provide views on the above proposal. 
	Companies
	Views

	vivo
	For the Performance evaluation or analysis in 8.3.1.2, we suggest the following change considering NCD-SSB resource configurations exchange among gNBs like that of NZP-CSI is also needed.

In the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, it is assumed that periodic NZP CSI-RS/SSB is the baseline. Also, for the study, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement. From the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, followings are observed:
· gNBs, which measure gNB-to-gNB co-channel CLI using CD-SSBs from neighbor cells, might require muting/skipping some of the CD-SSBs if the time/frequency resource of CD-SSBs for the gNBs is overlapping.
· This approach might at least incur impact on initial access / cell search / RRM measurement performance
· In order to address the above issue, NCD-SSBs provided to neighbor gNBs can be used for CLI measurement at victim gNBs.
· SSB resources may be useful for coarse tracking of CLI levels 
· NZP CSI-RS resource configurations provided to neighbor gNBs can be used for the purpose of estimating inter-gNB CLI levels.
· NZP CSI-RS resource configurations provided to neighbor gNBs also can be used for the purpose of estimating inter-gNB channel which helps Tx / Rx gNBs perform beamforming to reduce inter-gNB CLI.


	FL
	Regarding the scheme 1A, inputs from China Unicom are included in v003_FL.

	FL
	Add the text suggested by vivo in v004_FL




2.1.2 TP for summary of evaluation result in section 8.3
draft TP Section 8.3 performance evaluation result_v001 has been uploaded in the draft folder.
draft TP Section 8.3 performance evaluation result_v002_FL, where inputs from Huawei/HiSilicon are included, has been upload in the draft folder.
draft TP Section 8.3 performance evaluation result_v003_FL, where inputs from Ericsson are included, has been upload in the draft folder.

https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_114/Inbox/drafts/9.3(FS_NR_duplex_evo)/9.3.3%20dfTDD/Round%201

In this section, a summary of evaluation result and a summary of observations are presented. 

Proposal
Proposal #1-2
Endorse the text proposal in R1-230xxxx for TR 38.858 section 8.3 

Companies are invited to provide views on the above proposal. 
	Companies
	Views

	Spreadtrum
	The key configuration of the CLI handling schemes should be included before the results. For example, when we talk about UL resource muting based scheme, the configuration of transparent/ non-transparent muting pattern should be mentioned.




Companies are invited to provide views on the above proposal. 
	Companies
	Views

	FL
	Regarding scheme 1A, the summary of observation is modified, where the text is proposed by Huawei/HiSilicon.

	Ericsson
	[bookmark: _Toc134691798][bookmark: _Toc18865][bookmark: _Toc126680966][bookmark: _Toc3492]We have the following comments regarding Source 1 (Ericsson)
1. Introduction to section 8.3.2A.3, suggest an editorial update for clarity
2. In Table 8.3.2A.3-1, it is important to capture NaN% for the values that are currently missing. This is because the reference scheme has throughput zero, so the gain is infinite. Otherwise it is not clear what a missing value means from the table.
3. The summary of observations is incorrect:
a. In the UL, both mean and 5% throughput are higher for all loads
i. This is because the throughput for the baseline is zero
b. In the DL, mean throughput is higher at high load and 5% throughput is higher at medium and high loads
i. This is because the throughput for the baseline is zero

Please see the following for the needed corrections:

8.3.2A.3	Performance evaluation or analysis
2 sources (Ericsson, ZTE) provide SLS evaluation results for performance comparison between dynamic/flexible TDD with aligned UL slot(s) between gNBs and the reference scheme (i.e., dynamic TDD with full flexible slots for source 1(Ericsson), static TDD for source 2 (ZTE)) and dynamic/flexible TDD with aligned UL slot(s) between gNBs. The evaluation results are captured in Annex B.4. 
The summary of DL average-UPT gain and UL average-UPT gain are provided in Table 8.3.2A.3-1, where large packet size is assumed.

Table 8.3.2A.3-1: Reference scheme vs. Time Domain Scheme using UL slot(s) aligned between gNBs 
(Large Packet Size)
	
	Low load
	Medium load
	High load

	
	Source 1 (Ericsson)
	Source 2 (ZTE)
	Source 1 (Ericsson)
	Source 2 (ZTE)
	Source 1 (Ericsson)
	Source 2 (ZTE)

	DL average-UPT gain for layer-1
	Mean
5%
50%
	-17.05%
 -18.23%
-17.34%
	-2.43%
-3.71%
-4.33%
	-23.83%
NaN%
-25.21%
	-6.16%
-12.36%
-6.79%
	NaN%
NaN%
NaN%
	-9.9%
-24.33%
-16.28%

	DL average-UPT gain for layer-2
	Mean
5%
50%
	
	-77.47%
-82.06%
-80.18%
	
	-85.28%
-94.66%
-88.13%
	
	-87.47%
-93.03%
-91.71%

	UL average-UPT gain for layer-1
	Mean
5%
50%
	10.18%
97.08%
15.28%
	0.34%
0%, 
-0.12%
	1630.98%
NaN%
5770.71%
	0.17%
1.77%
 0.34%
	NaN%
NaN%
NaN%
	0.61%
13.09%
0.6%

	UL average-UPT gain for layer-2
	Mean
5%
50%
	
	189.71%
99.97%
197.68%
	
	214.49%
240.18%
211.98%
	
	253.72%
452.05%
242.67%


Note: In the evaluation of source 1 (Ericsson), FR1 Urban macro (i.e., 1-layer) is assumed. And in the evaluation of source 2 (ZTE), FR1 2-layer Scenario B is assumed.

Summary of observations
For the following observations, UPT gain in the range of {-5%, 5%} is considered as similar UPT.
For dynamic/flexible TDD with aligned UL slot(s) between gNBs compared to reference scheme (i.e., dynamic TDD with full flexible slots for source 1(Ericsson), static TDD for source 2 (ZTE)):
(1) FR1 Urban Macro scenario
In case of large packet size, based on results from 1 source,
· Time Domain Scheme using UL slot(s) aligned between gNBs has lower or similar mean and 5% DL Average-UPT for low and medium load levels, higher mean DL Average DL Average-UPT for high load level, lower 5% DL Average-UPT for low load level, and higher 5% DL Average-UPT for medium and high load levels.
· Time Domain Scheme using UL slot(s) aligned between gNBs has higher or similar mean and 5% UL Average-UPT for low all load levels.
(2) FR1 2-layer Scenario B
In case of large packet size, based on results from 1 source,
· Time Domain Scheme using UL slot(s) aligned between gNBs has lower or similar mean and 5% DL Average-UPT for all load levels.
· Time Domain Scheme using UL slot(s) aligned between gNBs has higher or similar mean and 5% UL Average-UPT for all load levels.


	FL
	Reflect Ericsson’s comment in v003_FL 

	Spreadtrum
	In second paragraph of 8.3.1A.3, “where large packet size and small packet size are is assumed respectively.” But only results of large packet size can be seen, so is it in the Summary of observations. So we suggest to remove small packet size.




2.1.3 TP for Annex B.4
draft TP Annex B.4 SLS results for dynamic TDD_v001_CT&ZTE has been uploaded in the draft folder
https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_114/Inbox/drafts/9.3(FS_NR_duplex_evo)/9.3.3%20dfTDD/Round%201

In Annex B.4, the performance results for CLI mitigation schemes as provided by the source companies can be founded.

Proposal
Proposal #1-3
Endorse the text proposal in R1-230xxxx for TR 38.858 section B.4 

Companies are invited to provide views on the above proposal. 
	Companies
	Views

	Ericsson
	I think it would be useful to write a sentence, maybe at the top of the Annex, that says something like the following:
 
“If the Gain/Increase for DL/UL Average-UPT is quoted as NaN%, it means that the throughput for the reference scheme (baseline) is zero”



[bookmark: _Hlk143684996]
2.2 [CLOSE] 2nd Round Discussion
2.2.1 TP for Section 8.3 and 8.4
[bookmark: _Hlk143685658]Proposal #1-4
Endorsed the text proposal in R1-2308372 for the TR with the following update.
	
[bookmark: _Toc24895][bookmark: _Toc21703]8.3.2B.4	Specification impact of the proposed scheme
< Unchanged parts are omitted >
· Source 2 (Nokia/NSB) 
· Information exchange between gNBs via Xn/F1 interface.
< Unchanged parts are omitted >

8.3.3	Spatial domain coordination method
8.3.3.1	Description
< Unchanged parts are omitted >
For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, RAN1 has discussed the exchange of DL Tx beam information of the gNB can be exchanged between gNBs. 
Reference signal resource ID (e.g., NZP-CSI-RS resource ID, SSB index) RAN1 has discussed the exchange of can be used as beam information exchange between gNBs.
< Unchanged parts are omitted >




Companies are invited to provide views on the above proposal. 
	Companies
	Views

	
	




2.2.2 TP for summary of evaluation result in section 8.3

Discussion #1
Modification
	Source 1 (Huawei, HiSilicon) and Source 3 (China Unicom) choose Option 1:
· Baseline operation for comparison: legacy static TDD {DDDSU} based on Rel-17 specifications
· Target flexible TDD operation: legacy static TDD {DSUUU} based on potential enhancements
· The UPT gains of the reference scheme(s) and proposed scheme over the baseline operation for comparison are presented in Table 8.3.1A.3-1, Table 8.3.1A.3-2, Table 8.3.1A.3-3 and Table 8.3.1A.3-5. 
· (1) is the reference scheme 1 as described in section 8.3.1A. (2) and (3) belong to reference scheme 2 (as described in section 8.3.1A) which are transparent UL resource muting schemes with 3 and 4 UL symbols muted respectively. (4) is the proposed scheme which is non-transparent scheme with a comb-2 muting pattern occurring on 2 symbols.

Source 2 (Nokia, NSB) choose Option 2: 
· Baseline operation (for computing UPT gain of reference and target operations): dynamic TDD UL/DL assignment based on Rel-17 specifications with LMMSE-IRC receiver assuming that the gNB-to-gNB interference covariance matrix can’t be estimated and therefore it is not used as input for the gNB’s receiver.
· Reference operation (for drawing observations on the difference in UPT gain of the potential enhancements compared to reference operation): dynamic TDD UL/DL assignment based on Rel-17 specifications with E-LMMSE-IRC receiver assuming that the victim gNB is able to estimate the gNB-to-gNB interference covariance matrix based on UL DMRS.
· Target flexible TDD operation: dynamic TDD UL/DL assignment based on potential enhancements including:
· Transparent UL resource muting: E-LMMSE-IRC receiver assuming that the gNB-to-gNB interference covariance matrix is estimated based on transparent UL resource muting. It is assumed that one OFDM symbol is muted.
· Non-transparent UL resource muting (upper bound): E-LMMSE-IRC receiver assuming that the gNB-to-gNB interference covariance matrix is estimated based on non-transparent UL resource muting. It is assumed that RE puncturing is not applied on UL resource, resulting in an upper bound of non-transparent UL resource muting.
In the tables, the UPT gains of reference and target operations over baseline operation are calculated as X% =(Reference or Target UPT)/(Baseline UPT-1). 
For the performance comparison between reference scheme (e.g., measuring inter-gNB CLI covariance matrix based on UL DMRS) and proposed scheme (e.g., measuring inter-gNB CLI covariance matrix based on muted UL resource), the UPT gain of proposed scheme is compared with the UPT gain of reference scheme for drawing observations. 



Discussion #2
Reference scheme of performance evaluation (transparent muted UL resource vs. non-transparent muted UL resource)
	
[bookmark: _Toc30723][bookmark: _Toc30772]8.3.1A.3	Performance evaluation or analysis

Summary of observations

For measuring CLI covariance matrix based on non-transparent muted UL resource compared to measuring CLI covariance matrix based on transparent muted UL resource:
(1) FR1 2-layer Scenario B scenario
In case of symmetric large packet size, based on results from 2 sources and in case of large packet size, based on results from 1 source, 
· Measuring CLI covariance matrix based on non-transparent muted UL resource has higher mean and 5% UL Average-UPT for layer-2 for all load levels.





Companies are invited to provide views on the above proposal. 
	Companies
	Views

	
	





2.2.3 TP for Annex B.4


2.3 [OPEN] 3rd Round Discussion


2.3.1 Conclusion for dynamic/flexible TDD
Proposal #1-5 
The following conclusion is to be captured in the TR 38.858 section 13:
For dynamic/flexible TDD, the gNB-to-gNB co-channel CLI handling schemes and UE-to-UE co-channel CLI handling schemes, which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, were studied, including analysis, performance and specification impact, which are included in Section 8.3 and Section 8.4. The summary of observations for gNB-to-gNB CLI handling schemes are included in Section 8.3. 


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	
	

	
	

	
	



2.3.2 TP for Section 8.3 and 8.4

Proposal #1-6 
The following is to be captured in the TR 38.858 section 8.4 (8.3.1.3 Specification impact, 8.3.2.3 Specification impact, 8.3.3.3 Specification impact, 8.3.5.3 Specification impact):
Specification impact of UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix is summarized in section 8.3.1A.4.

[bookmark: _Hlk143784764]Specification impact of Time Domain Scheme using UL slot(s) aligned between gNBs and Frequency Domain Coordination Scheme are summarized in section 8.3.2A.4 and 8.3.2B.4, respectively.

Specification impact of Spatial Domain Coordination Scheme for gNB Tx-Beam Nulling is summarized in section 8.3.3A.4.

Specification impact of Power Control scheme based on gNB Tx Power Adjustment and Power Control scheme based on UE Tx Power Adjustment are summarized in section 8.3.5A.4 and 8.3.5B.4, respectively.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	
	

	
	

	
	




Proposal #1-7
Endorsed the text proposal in R1-2308372 for the TR with the following update.
	[bookmark: _Toc21127][bookmark: _Toc6879]8.3.5A.4	Specification impact of the proposed scheme
· Source 1 (Nokia, NSB) 
· Xn signaling enhancements to support the handshake agreement between victim and aggressor gNB for the DL transmit power reduction, for example:
· Step 0: Measurements and identification of aggressor(s).
· Step 1: Indication of DL Tx power reduction by the victim gNB.
· Step 2: Confirmation by the aggressor gNB on whether it can accept the new DL Tx power conditions.





2.3.3 TP for summary of evaluation result in section 8.3

Discussion 
Text proposal for performance comparison between transparent UL muted resource and non-transparent UL muted resource (“TP Section 8.3 performance evaluation result_Huawei.docx” in draft folder) is updated by Huawei/HiSilicon. 
In addition, the text will be added by Nokia/NSB.
Please check the TPs.

Companies are invited to provide views on the above proposal. 
	Companies
	Views

	
	

	
	

	
	



Proposal #1-2-2
Endorsed in principle the text proposal in R1-2308470 for TR 38.858 section 8.3 performance evaluation. 






3 gNB-to-gNB inter-cell co-channel interference

1. gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 
2. Coordinated scheduling for time/frequency resources between gNBs 
3. Spatial domain coordination method for gNB-to-gNB CLI handling
4. UE and gNB transmission and reception timing 
5. Power control based solution 


3.1 [CLOSE] 1st Round Discussion
3.1.1 gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 

Summary

New H3C: The information exchange among several gNBs can be handled by a central controller. Details of measurement resource. The non-transparent UL resource muting achieves better UL performance. Measurement Window, Short-term/Long-term CLI reporting. Event-triggering. New RAN measurement abilities.
Huawei/HiSilicon: CSI-RS port expansion, OAM based resource management, Different uplink blank/muting resources, non transparent uplink muting resources
Spreadtrum: Transparent UL resource muting
vivo: NZP CSI-RS / NCD-SSBs configuration, assistance information exchange, transparent UL resource muting method
MediaTek: Uplink resource muting for inter-gNB CLI measurement reduces the resources available for the uplink transmissions.
Intel: For gNB-to-gNB CLI mitigation, the configuration on the time/frequency/sequence/spatial information of CLI-RS (e.g., NZP CSI-RS, CD-SSB, and NCD-SSB) needs to be exchanged between gNBs to facilitate inter-gNB CLI measurements. 
Nokia/NSB: The measuring/victim gNB is informed about the CLI-RS configuration over the Xn interface. 2-step Procedure (SSB, then CSI-RS), Periodic, and event-triggered reporting
Sony: Non-transparent UL resource muting, RE muting pattern, RE muting on REs containing gNB RS is conditional upon the transmission parameters, such as the L1 priority or MCS of the UL transmission.
ZTE, China Telecom: RSRP measurement / RSSI measurement metric, UL resource muting should be supported for more accurate gNB-to-gNB co-channel CLI and/or channel measurement. Both of transparent-based and non-transparent-based UL resource muting methods should be considered.
Lenovo: The SSBs can be configured as NCD-SSB, Consider gNB-specific patterns of RS transmission and CLI measurement, exchange of reference signal configuration information among gNBs, 
NTT DOCOMO: Information for measurement window needs to be exchanged
TCL:  Study master slave gNB model for the assistance information exchange among gNB to reduce the backhaul or OTA signaling among gNB
CATT: Neighboring gNBs could exchange measurement configuration information of SSB set and/or CSI-RS set, Beam level measurement result and resource could be exchanged among gNBs.

Xiaomi: Non-transparent method of supporting UL reserved resource indication
CMCC: Select and agree on evaluation scenarios before further proceed to choose between transparent and non- transparent UL muting solutions in the WI phase. recommend the non-transparent UL resource muting
Apple: non-transparent UL resource muting method is baseline.
Panasonic: transparent UL resource muting method should be supported. (Non-transparent UL resource muting, UE design becomes more complex)
Samsung: UL resource muting, support Option 1 (UE transparent), no specified gNB-side measurement capabilities are introduced in 38.215
Qualcomm: Transparent UL muting via gNB scheduling or ULCI can achieve the benefits for gNB-to-gNB co-channel CLI measurement, channel measurement already. Whether there is gain of introducing non-transparent UL resource muting needs further discussion. 
· A cell can contain legacy UEs and SBFD aware UEs and if there is a gain, the gain could only rely on SBFD aware UEs but not legacy UEs. 
· consideration of UE complexity, and potential increased PAPR impact of non-contiguous UL transmissions of introducing non-transparent UL resource muting.
WILUS: non-transparent UL muting


NEC: aperiodic or semi-persistent CSI-RS, Periodic CSI-RS for gNB-gNB CLI measurement. CLI sensitive level. Non-transparent.
xiaomi: periodic reporting
OPPO: A CLI-RSSI-alike resource, L1 gNB-to-gNB CLI measurement.

LGE: delete Ideal Channel Estimation
InterDigital: detect one or more event to trigger gNB-to-gNB co-channel CLI meausrement


· Non-transparent UL resource muting: New H3C, Huawei/HiSilicon, Intel, SONY, NEC, TCL, ZTE, ChinaTeleocm, CMCC, Apple, xiaomi, WILUS
· Transparent UL resource muting: Spreadtrum, vivo, LGE, ZTE, ChinaTeleocm, Panasonic, Samsung


MediaTek: For the work item, RAN1 to recommend spatial domain estimation of gNB-to-gNB CLI, including direction of arrival (DOA) and amplitude of CLI.



Proposal
Proposal #11-1 
The following conclusion is to be captured in the TR 38.858 section 8.3:
For gNB-to-gNB CLI mitigation, the configuration on the time/frequency/sequence/spatial information of CLI-RS (e.g., NZP CSI-RS, CD-SSB, and NCD-SSB) needs to be exchanged between gNBs to facilitate inter-gNB CLI measurements. 


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, DOCOMO, New H3C, LG, IDC

	Not support
	




	Companies
	Views

	ZTE
	We think the details of the spatial information of CLI-RS should be clarified. Is it TCI state or something else?

	LG
	Considering that NZP CSI-RS, CD-SSB and NCD-SSB are all of the reference signals we have been discussed for gNB-to-gNB CLI measurement, and the consequence of using each of which is different therefore it should be accounted for.

	Xiaomi
	We share the similar concern with ZTE. In previous meeting, the exchange of beam related information has been agreed for spatial domain enhancement. More clarification would be appreciated to distinguish with the previous agreement.



Proposal #11-2 
The following conclusion is to be captured in the TR 38.858 section 8.3:
RAN1 studied option 1 (Transparent UL resource muting method) and option 2 (Non-transparent UL resource muting method) in terms of performance, specification impact, UE implementation complexity, PARP, and so on.
Both options are applicable to measure gNB-to-gNB CLI covariance matrix and these can be beneficial to achieve UL throughput performance enhancement. In case of option 1, gNB can operate with no specification impact. In case of option 2, specification works are required.  


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, DOCOMO, Panasonic, New H3C, LG, IDC

	Not support
	




	Companies
	Views

	ZTE
	We think UL resource muting is also beneficial for getting more accurate gNB-to-gNB co-channel CLI and/or channel measurement. Therefore, we think we should just mention that it is beneficial for the performance.  For example, 
Both options are applicable to measure gNB-to-gNB CLI covariance matrix and these can be beneficial to achieve UL throughput performance enhancement. In case of option 1, gNB can operate with no specification impact. In case of option 2, specification works are required.  
Alternatively, we can list all what UL muting can do. For example,
Both options are applicable to measure gNB-to-gNB CLI covariance matrix and getting more accurate gNB-to-gNB co-channel CLI and/or channel measurement and these can be beneficial to achieve UL throughput performance enhancement. In case of option 1, gNB can operate with no specification impact. In case of option 2, specification works are required.  







3.1.2 Coordinated scheduling for time/frequency resources between gNBs 

Summary
The proposals can be summarized as below: 

Huawei/HiSilicon: DL resource blanking including time/frequency resource at the aggressor gNB to avoid strong interference to UL DMRS etc. 
Support the exchange of SBFD time/frequency configuration among gNBs on condition dynamic SBFD is supported
Intel: resource blanking at different granularities (e.g., PRB-slot-level, PRB-symbol-level, RE-level or RE-group-level) and related information exchange between gNBs can be effective methods.

TCL: Dynamic SBFD may create CLI to its neighbor’s gNB which perform semi-static SBFD.  Semi-static/dynamic SBFD cell – TDD cell, Semi-static/dynamic SBFD cell – Semi-static/dynamic SBFD cell. To assist in mitigating gNB-to-gNB CLI during SBFD operation, consider exchanging the subbands pattern, and the knowledge of the dynamic SBFD among gNBs.
Nokia: (i) new flexible SBFD slot formats, (ii) options to indicate that the sending node will dynamically decide on which slot formats from limited set of formats it will use, (iii) possible transmit power control offsets for DL symbols in some slot(s), Frequency coordination helps decreasing the impact of gNB-to-gNB CLI in certain conditions of load and interference.
LGE: Information exchange enhancement to support sharing intended SBFD configuration and/or time/frequency configuration between gNBs
NEC: DL beam scheduling information, DL transmission power information, UL subband frequency resource configuration and SBFD time occasions
ZTE: The related configuration (e.g., SBFD time/frequency, dynamic TDD) should be exchanged among gNBs for more accurate CLI measurement and more effective CLI handling
CATT: DL resource blanking including time/frequency resource at aggressor gNB, UL resource restriction including time/frequency resources among gNBs, Coordination of  SBFD configuration
CMCC: recommend the following coordinated scheduling enhancements for inter-gNB co-channel CLI handling in dynamic/flexible TDD: Enhance the backhaul signaling between gNBs to exchange scheduling information in the time/frequency domain. Enhance the backhaul signaling between gNBs to exchange beam information in the spatial domain.
Apple: Desired Tx power, Desired and/or prohibited beams, associated with SBFD slots/symbols, Coordinated scheduling
OPPO: more flexible configuration exchange. (e.g., SBFD time/frequency configuration and TDD DL-UL configuration with periodicity longer than 10-ms.)
Qualcomm: DL Tx restriction on UL resources between cells, e.g. protect its high priority at least periodic UL transmission. the locations of the frequency domain resources reserved for DL-only transmission or UL-only reception.

Ericsson: Protected dTDD
Sony: Exchanging information between gNBs via the backhaul for coordinated scheduling has limited benefit in dynamic scheduling at each of the gNBs. Blanking/restriction of resources for coordinated scheduling is not further considered unless the following concerns are addressed
The gNB-gNB RS is used to indicate the Slot & SBFD Format of the gNB transmitting the RS.

From the companies’ input, we can summary as below: 
Common understanding is that DL resource muting at aggressor gNB helps to avoid strong interference to UL signal, especially UL DMRS, but DL throughput performance of aggressor gNB is degraded due to DL resource muting.
Clear majority is that exchanging of information (e.g., intended TDD UL-DL configuration, SBFD time/frequency configuration, etc.) for supporting gNB-to-gNB CLI handling based on coordinated scheduling should be considered for normative work in WI phase. 

Proposal
Proposal #12-1 
The following conclusion is to be captured in the TR 38.858 section 8.3:
DL resource blanking at aggressor gNB helps to avoid strong interference to UL signal/channel reception at the victim gNB. For gNB-to-gNB CLI mitigation based on coordinated scheduling, DL resource blanking at aggressor gNB and related information exchange between gNBs can be effective methods. 

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	ZTE

	Not support
	Sony, Xiaomi




	Companies
	Views

	Sony
	The issues on how gNB decides to blank DL resources, when it blank the DL resources and how far ahead it should blank the DL resources are not addressed.  It isn’t clear how a gNB can blank a DL resource that is 20 ms in the future.  If there victim gNB doesn’t use the blanked DL resource, then the blanking is wasted and the aggressor gNB cannot use it even if there are URLLC packets.  

Hence we do not think this is an efficient methods, it seems to make the situation worse off.

	Xiaomi
	We share the similar concern on whether the blanking information is valid after the delay for information exchange. On the other hand, DL resource blanking will degrade the DL performance at aggressor gNB, especially when the resource of CSI-RS and SSB is blanked. The benefit is not clear to us.



Proposal #12-2 
Details of information exchange among gNBs (e.g., Intended TDD UL-DL configuration, SBFD time/frequency configuration, etc.) for CLI handling based on coordinated scheduling for time/frequency resource is recommended for normative work during the WI phase.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, Panasonic, ZTE, LG, Xiaomi, IDC

	Not support
	




	Companies
	Views

	
	





3.1.3 Spatial domain coordination method for gNB-to-gNB CLI handling

Summary
The proposals can be summarized as below: 
New H3C: Preferred/Non-preferred beam for aggressor gNB, A restriction window
Spreadtrum: Aperiodic or on-demand gNB CLI measurement/report, Preferred/Non-preferred DL beam
TCL: information exchange of the preferred/restricted DL and UL beams
Intel: intended Tx/DL beam from aggressor gNB, preferred/Non-preferred Tx/DL beam of the aggressor gNB from victim gNB
LGE: signaling enhancement between gNBs to support sharing preferred/Non-preferred DL Tx beam information
NEC: spatial domain coordination can be considered by aggressor gNB and/or victim gNB for  handling inter-gNB CLI
xiaomi: Both Option 1 (avoids scheduling uplink transmission on Rx beams with high CLI) and Option 2 (preferred/non-preferred Tx beams) can be adopted.
Lenovo: victim gNB indicating high-interference (non-preferred) beams to the aggressor gNB or the core network. Additionally, support the victim gNB reporting the amount/level of excess interference corresponding to the high-interference beams. victim gNB indicating preferred and high-priority Tx beams to the aggressor gNB. aggressor gNB indicating information of using high-interference beams to victim gNBs.
NTTDOCOMO: Information to be exchanged among gNBs should include spatial domain information


InterDigital: beam sweeping at both victim and aggressor gNBs

ZTE: Beam nulling can effectively improve the uplink throughput with a limited impact on the DL throughput
China Telecom: Beam nulling
Recommend to specify gNB-to-gNB co-channel CLI measurement and measurement information exchange for spatial domain coordination (beam nulling) to handle gNB-to-gNB CLI for dynamic/flexible TDD and SBFD in the follow up WI.
Qualcomm: Support RAN1 to prioritize example 2 in spatial domain coordination agreement
beam hierarchy information exchange for inter-gNB CLI measurement via SSB and CSI-RS.

Huawei/HiSilicon: Channel measurement among multiple gNB for Beam Nulling, Beam pairing via gNB implementation
vivo: beam nulling should be assumed in reference scheme.
Nokia: victim gNB measures the complex channel matrix and report it back. Applying restriction of a large set of the DL beams

Companies (New H3C, Spreadtrum,  TCL, Intel, LGE, NEC, xiaomi, … ) seems to consider the information exchange of the preferred/non-preferred beam for gNB-to-gNB co-channel CLI handling.  
Companies (ZTE, China Telecom, Qualcomm) provide SLS evaluation result and measurement result of aggressor gNB Tx Beam nulling. From the result, UL throughput performance enhancement for victim gNB and DL throughput performance loss for aggressor gNB is observed. Companies (ZTE, China Telecom) think beam nulling is applicable for dynamic TDD and SBFD. 
But companies (vivo, Nokia) seem to have negative view on beam nulling.


Proposal
Proposal #13-1 
The following conclusion is to be captured in the TR 38.858 section 8.3:
From the study of the benefit of spatial domain coordination, followings are observed:
· Aggressor gNB Tx beam nulling can be beneficial to reduce gNB-to-gNB co-channel CLI and to enhance the UL throughout performance of victim cell. But DL throughput performance of aggressor gNB would be degraded due to operating gNB Tx beam nulling. 
· Aggressor gNB Tx beam nulling based gNB-to-gNB CLI handling scheme is applicable for dynamic/flexible TDD and SBFD.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, DOCOMO, New H3C, LG, Xiaomi, IDC

	Not support
	




	Companies
	Views

	ZTE
	According to the evaluation, beam nulling can increase the UL throughput performance of victim cell. In some cases, the DL throughput is not affected, which is related to the scenarios. Therefore, we propose to change 'would' to 'may’ as below.
· Aggressor gNB Tx beam nulling can be beneficial to reduce gNB-to-gNB co-channel CLI and to enhance the UL throughout performance of victim cell. But DL throughput performance of aggressor gNB would may be degraded due to operating gNB Tx beam nulling. 




3.1.4 UE and gNB transmission and reception timing 
Summary
Companies provide views on justification on transmission and reception timing alignment.
Spreadtrum: study the necessity of enhancement on transmission and reception timing misalignment
vivo: Transmission and reception timing adjustment can be supported. A negative TA can be configured for UEs served by victim gNB.
Intel: Enhanced timing synchronization can be facilitated between gNBs. Realized by exchange of gNB Rx-Tx time difference based on CSI-RS reception from another gNB
LGE: Two different UL transmit timing of UEs served by victim gNB according to CLI measurement at victim gNB.
Sony: a TDD UE expects a time gap of at least NTX-RX = 13 ms or 7 ms for FR1 and FR2 respectively. Add a time alignment offset TUL to the overall timing advance, TTA = NTA + NTA,offset + TUL for UL transmissions so that the UL transmission is OFDM symbol aligned.
ZTE, China Telecom: a clear timing difference is observed between the symbol boundary and the arrival time of the reference signal received at the victim. RAN1 further discusses the potential issue and solution for the timing difference observed between the symbol boundary
CMCC: Recommend the enhancement of UE and gNB transmission and reception timing alignment, including setting  via information n-TimingAdvanceOffset or defining negative 
Xiaomi: There is severe ISI between CLI RS and UL data at victim gNB side with non-zero  . One CLI RS symbol may result in two UL symbol unavailable at victim gNB side due to the misalignment of timing between CLI-RS arrival timing and UL timing. For each UL/DL transition at victim gNB, at least one OFDM symbol is not available for the victim gNB if zero is configured.

Negative view on further work is also provided. 
Huawei/HiSilicon: In current specification, the UL signal and downlink interference can be aligned (within CP) when proper TAoffset is configured and/or proper overall timing of victim cell is applied.

From the companies’ input, we can summary as below: 
Common understanding is that UL signal from UE and downlink signal from aggressor gNB are not aligned due to non-zero NTA,offset.
Clear majority is that reception timing alignment between UL signal from UE and DL signal from aggressor gNB should be considered. Introducing additional TA offset or configuring zero NTA,offset can be potential solutions.


3.1.5 Power control based solution 

Summary
For reducing inter-gNB CLI, DL power reduction of aggressor gNB can be considered. 
Companies provide views on DL Tx power reduction. 
Intel: DL transmission power adjustments can provide an effective tool. Provide a UE with a second value of CSI-RS downlink transmit power
Nokia/NSB: Required to inform about the desired power reduction at the aggressor(s) cells
CMCC: Recommend the enhancements of the backhaul signaling between gNBs to exchange necessary information in the power domain.
Qualcomm: gNB recommending another gNB to have X dB power backoff

Huawei/HiSilicon: Reducing DL Tx power may cause negative impact on both UL and DL performances
vivo: DL throughput and coverage performance would be degraded for a gNB with power reduction
ZTE/China Telecom: DL coverage can not be guaranteed.
CATT: Reduced cell coverage and performance loss
xiaomi: Deprioritize DL power enhancement

Also, when inter-gNB CLI is existed, UL Tx power boosting can be considered for enhancement of UL throughput. Companies provide views on UL Tx power boosting.
MediaTek: RAN1 to recommend configuration of separate UL power control loops. A Bitmap for slot indication. Enabling UL power boosting (significantly improve UL SINR, UL UPT)
Intel: different UL transmit power levels for UL transmissions in slots/symbols
ZTE/China Telecom: Separate sets of power control parameters.
CMCC: applying separate open-loop/closed-loop power control parameters
Qualcomm: configuring slot-specific power control parameters for slots with CLI and without CLI

vivo: DG PUSCH (UL power control can be done), CG PUSCH (necessity has not been justified.), UL power control scheme for SBFD operation can be reused for dynamic TDD.
Nokia/NSB: Current specifications allow that a UE can be configured with multiple p0 values. Beneficial as it increases the UL UPT by 30% on average while the DL UPT is only decreased around 3%
LGE: No specification impact
CATT: uplink power control based scheme is not appropriate
Xiaomi: Reuse exiting UL power control mechanism
OPPO: Existing power control mechanism with separate open loop power control parameters can be reused

Proposal
Proposal #15-1 
The following conclusion is to be captured in the TR 38.858 section 8.3:
gNB Tx power adjustment based gNB-to-gNB CLI handling and UE Tx power adjustment based gNB-to-gNB CLI handing were studied. From the study, followings are observed:
· Tx power reduction of aggressor gNB can be beneficial for enhancement of UL throughput performance of victim gNB. But DL throughput performance of aggressor gNB is reduced due to DL power reduction. 
· Tx power boosting of UE can be beneficial for enhancement of UL throughput performance of victim gNB.But DL throughput performance of aggressor gNB is reduced due to higher UE-to-UE co-channel CLI.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	ZTE, LG

	Not support
	CATT




	Companies
	Views

	Xiaomi
	The higher UE-to-UE co-channel CLI is true based on the situation that UEs among the cell with victim gNB and the cell with aggressor gNB interfere each other. For instance, UE 1 served by aggressor gNB and UE 2 served by victim gNB. That situation does not always happen, so ‘may be’ is more reasonable for the last bullet:
Proposal #15-1 
The following conclusion is to be captured in the TR 38.858 section 8.3:
gNB Tx power adjustment based gNB-to-gNB CLI handling and UE Tx power adjustment based gNB-to-gNB CLI handing were studied. From the study, followings are observed:
· Tx power reduction of aggressor gNB can be beneficial for enhancement of UL throughput performance of victim gNB. But DL throughput performance of aggressor gNB is reduced due to DL power reduction. 
· Tx power boosting of UE can be beneficial for enhancement of UL throughput performance of victim gNB.But DL throughput performance of aggressor gNB is may be reduced due to higher UE-to-UE co-channel CLI.





3.2 [CLOSE] 2nd Round Discussion

3.2.1 gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 

Proposal #11-1 
The following conclusion is to be captured in the TR 38.858 section 8.3 (8.3.1.3 specification impact):
The configuration of Reference Signal/Channel (e.g., NZP CSI-RS, CD-SSB, and NCD-SSB) can be exchanged between gNBs to facilitate inter-gNB CLI measurements. 
For gNB-to-gNB co-channel CLI measurement, RAN1 discussed potential exchange of information on Reference Signal/Channel (e.g., NZP CSI-RS, CD-SSB / NCD-SSB) configuration.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, DOCOMO, New H3C, LG, IDC

	Not support
	




	Companies
	Views

	ZTE
	We think the details of the spatial information of CLI-RS should be clarified. Is it TCI state or something else?

	LG
	Considering that NZP CSI-RS, CD-SSB and NCD-SSB are all of the reference signals we have been discussed for gNB-to-gNB CLI measurement, and the consequence of using each of which is different therefore it should be accounted for.

	Xiaomi
	We share the similar concern with ZTE. In previous meeting, the exchange of beam related information has been agreed for spatial domain enhancement. More clarification would be appreciated to distinguish with the previous agreement.



Proposal #11-2 
The following conclusion is to be captured in the TR 38.858:

8.3.1.2 Performance evaluation or analysis
-------- start of text proposal --------
RAN1 studied option 1 (Transparent UL resource muting method) and option 2 (Non-transparent UL resource muting method) in terms of performance, specification impact, UE complexity and PAPR.

Three sources show both options are beneficial to achieve UL throughput performance enhancement for medium and high load cases with large packet size. But two sources show DL throughput performance is [] reduced due to DL resource muting. 
Three sources show non-transparent UL resource muting method is beneficial to achieve [better] UL throughput performance than transparent UL resource muting method for medium and high load cases with large packet size.

In case of option 1, gNB can operate with no specification impact. In case of option 2, specification works are required.  

-------- end of text proposal --------

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, DOCOMO, Panasonic, New H3C, LG, IDC

	Not support
	




	Companies
	Views

	ZTE
	We think UL resource muting is also beneficial for getting more accurate gNB-to-gNB co-channel CLI and/or channel measurement. Therefore, we think we should just mention that it is beneficial for the performance.  For example, 
Both options are applicable to measure gNB-to-gNB CLI covariance matrix and these can be beneficial to achieve UL throughput performance enhancement. In case of option 1, gNB can operate with no specification impact. In case of option 2, specification works are required.  
Alternatively, we can list all what UL muting can do. For example,
Both options are applicable to measure gNB-to-gNB CLI covariance matrix and getting more accurate gNB-to-gNB co-channel CLI and/or channel measurement and these can be beneficial to achieve UL throughput performance enhancement. In case of option 1, gNB can operate with no specification impact. In case of option 2, specification works are required.  






3.2.2 Coordinated scheduling for time/frequency resources between gNBs 

Proposal #12-1 
The following conclusion is to be captured in the TR 38.858 section 8.3:
DL resource blanking at aggressor gNB helps to avoid strong interference to UL signal/channel reception at the victim gNB. For gNB-to-gNB CLI mitigation based on coordinated scheduling, DL resource blanking at aggressor gNB and related information exchange between gNBs can be effective methods. 

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	ZTE

	Not support
	Sony, Xiaomi




	Companies
	Views

	Sony
	The issues on how gNB decides to blank DL resources, when it blank the DL resources and how far ahead it should blank the DL resources are not addressed.  It isn’t clear how a gNB can blank a DL resource that is 20 ms in the future.  If there victim gNB doesn’t use the blanked DL resource, then the blanking is wasted and the aggressor gNB cannot use it even if there are URLLC packets.  

Hence we do not think this is an efficient methods, it seems to make the situation worse off.

	Xiaomi
	We share the similar concern on whether the blanking information is valid after the delay for information exchange. On the other hand, DL resource blanking will degrade the DL performance at aggressor gNB, especially when the resource of CSI-RS and SSB is blanked. The benefit is not clear to us.



Proposal #12-3 
The following conclusion is to be captured in the TR 38.858 section 8.3 (8.3.2.3 specification impact):
Details of information (e.g., Intended TDD UL-DL configuration, SBFD time/frequency configuration, etc.) for CLI handling based on coordinated scheduling for time/frequency resource can be exchanged among gNBs.

For CLI handling based on coordinated scheduling for time/frequency resource, RAN1 discussed potential exchange of information on intended TDD UL-DL configuration, SBFD time/frequency configuration.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	
	




3.2.3 Spatial domain coordination method for gNB-to-gNB CLI handling

Proposal #13-1 
The following conclusion is to be captured in the TR 38.858 section 8.3 (8.3.3.2 Performance evaluation or analysis):
From the study of the benefit of spatial domain coordination, followings are observed:
· Aggressor gNB Tx beam nulling can be beneficial to reduce gNB-to-gNB co-channel CLI and to enhance the UL throughout performance of victim cell. But DL throughput performance of aggressor gNB would may be degraded due to operating gNB Tx beam nulling. 
· Aggressor gNB Tx beam nulling based gNB-to-gNB CLI handling scheme is applicable for dynamic/flexible TDD and SBFD.



Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, DOCOMO, New H3C, LG, Xiaomi, IDC

	Not support
	




	Companies
	Views

	ZTE
	According to the evaluation, beam nulling can increase the UL throughput performance of victim cell. In some cases, the DL throughput is not affected, which is related to the scenarios. Therefore, we propose to change 'would' to 'may’ as below.
· Aggressor gNB Tx beam nulling can be beneficial to reduce gNB-to-gNB co-channel CLI and to enhance the UL throughout performance of victim cell. But DL throughput performance of aggressor gNB would may be degraded due to operating gNB Tx beam nulling. 





Proposal #12-3 
The following conclusion is to be captured in the TR 38.858 section 8.3 (8.3.3.3 specification impact):
Details of information (e.g., DL Tx beam information of the gNB, Reference signal resource ID such as NZP-CSI-RS resource ID, SSB index, preferred/restricted DL beam and associated resource configuration.) for CLI handling based on spatial domain coordination can be exchanged among gNBs.
For CLI handling based on spatial domain coordination, RAN1 discussed potential exchange of information on DL Tx beam information of the gNB, Reference signal resource ID such as NZP-CSI-RS resource ID, SSB index, preferred/non-preferred DL beam and associated resource configuration.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	
	





3.2.4 [HOLD] UE and gNB transmission and reception timing 

3.2.5 Power control based solution 
Proposal #15-1 
The following conclusion is to be captured in the TR 38.858 section 8.3:
gNB Tx power adjustment based gNB-to-gNB CLI handling and UE Tx power adjustment based gNB-to-gNB CLI handing were studied. From the study, followings are observed:
· Tx power reduction of aggressor gNB can be beneficial for enhancement of UL throughput performance of victim gNB. But DL throughput performance of aggressor gNB is reduced due to DL power reduction. 
· Tx power boosting of UE can be beneficial for enhancement of UL throughput performance of victim gNB.But DL throughput performance of aggressor gNB is may be reduced due to higher UE-to-UE co-channel CLI.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	ZTE, LG

	Not support
	CATT




	Companies
	Views

	Xiaomi
	The higher UE-to-UE co-channel CLI is true based on the situation that UEs among the cell with victim gNB and the cell with aggressor gNB interfere each other. For instance, UE 1 served by aggressor gNB and UE 2 served by victim gNB. That situation does not always happen, so ‘may be’ is more reasonable for the last bullet:
Proposal #15-1 
The following conclusion is to be captured in the TR 38.858 section 8.3:
gNB Tx power adjustment based gNB-to-gNB CLI handling and UE Tx power adjustment based gNB-to-gNB CLI handing were studied. From the study, followings are observed:
· Tx power reduction of aggressor gNB can be beneficial for enhancement of UL throughput performance of victim gNB. But DL throughput performance of aggressor gNB is reduced due to DL power reduction. 
· Tx power boosting of UE can be beneficial for enhancement of UL throughput performance of victim gNB.But DL throughput performance of aggressor gNB is may be reduced due to higher UE-to-UE co-channel CLI.






3.3 [OPEN] 3rd Round Discussion

3.3.1 [CLOSE] gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 

3.3.2 [CLOSE] Coordinated scheduling for time/frequency resources between gNBs 

3.3.3 [CLOSE] Spatial domain coordination method for gNB-to-gNB CLI handling

3.3.4 [OPEN] UE and gNB transmission and reception timing 

Proposal #14-1 
The following is to be captured in the TR 38.858 section 8.3 (8.3.4.2 Performance evaluation or analysis):
gNB-to-gNB CLI handing was studied. From the study, followings are observed:
If there is a difference in the timing alignment between the reception timing of UL signal/channel from UE at the victim gNB and the reception timing of DL signal/channel at the same victim gNB for CLI measurement resources, the victim gNB might not be able to efficiently perform simultaneous tasks, where these tasks involve decoding data channel from the UE and measuring CLI using the received signal. On the other hand, if the timing is aligned, the victim gNB can handle simultaneous tasks at the same time, and this concurrent operation allows for obtaining precise measurement results effectively.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	
	



3.3.5 [CLOSE] Power control based solution 



4 UE-to-UE inter-cell co-channel interference

1 UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling
2 Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 
3 Spatial domain coordination method for UE-to-UE co-channel CLI handling 
4 UE and gNB transmission and reception timing 
5 Power control based solution

4.1 [CLOSE] 1st Round Discussion

4.1.1 UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling
Summary
Details of L1/L2 based CLI measurement and reporting based on existing CSI framework are proposed by companies (New H3C, Spreadtrum, InterDigital, vivo, MediaTek, Intel, Nokia, LGE, Sony, NEC, ZTE, China Telecom, CATT, CMCC, Apple, Panasonic, xiaomi, Lenovo, NTT DOCOMO, OPPO, Samsung, Qualcomm, WILUS, CEWiT), and L1/L2 based UE-to-UE CLI measurement and reporting is recommended for normative work during the WI phase.
Event triggered L1/L2 UE-to-UE CLI reporting is supported by companies (New H3C, Nokia/NSB, LGE, SONY, CMCC, xiaomi, Qualcomm). Event triggered CLI reporting is expected to reduce UL overhead for measurement reporting. For event triggered L1/L2 UE-to-UE CLI reporting, at least definition of event and measurement resource for conveying measurement result need to be discussed. 
For event triggering L1/L2 CLI reporting, the definition of event seems necessary. 
On the other hand, two companies (Huawei, HiSilicon) suggested not to support L1/L2 based UE-UE interference measurement and reporting, and to consider potential enhancements to the existing L3 based UE-UE CLI measurement because L3 based measurement and report of UE-UE co-channel inter-subband CLI and L1/L2 based measurement and report of UE-UE co-channel inter-subband CLI can achieve similar performances.

Proposal
Proposal #21-1 
The following conclusion is to be captured in the TR 38.858 section 8.4:
For UE-to-UE co-channel CLI mitigation, it can be beneficial to specify the following enhancements to inter-UE CLI measurement resources and reporting:
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource.
· FFS: Event triggered reporting
· Note: Use existing CSI framework as the baseline.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, CEWiT, DOCOMO, Panasonic, ZTE, New H3C, LG, CATT, Xiaomi, IDC

	Not support
	




	Companies
	Views

	ZTE
	The benefit of the L1/L2 UE-to-UE CLI reporting is clear.

	Xiaomi
	It seems that the table for views is split into three. Please check our comment under Proposal#21-3 below.




Proposal #21-2 
The following conclusion is to be captured in the TR 38.858 section 8.4:
L1/L2 based UE-to-UE co-channel CLI measurement and reporting is recommended for normative work during the WI phase.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, CEWiT, DOCOMO, Panasonic, ZTE, New H3C, LG,CATT, Xiaomi, IDC

	Not support
	




	Companies
	Views

	Xiaomi
	Please check our comment under Proposal#21-3 below.




Proposal #21-3 
The following conclusion is to be captured in the TR 38.858 section 8.4:
If event triggered L1/L2 UE-to-UE CLI reporting is supported, the definition of event and measurement resource for conveying measurement result can be further discussed. 


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, Xiaomi, Sony, CEWiT, DOCOMO, LG, IDC

	Not support
	Spreadtrum, vivo




	Companies
	Views

	Spreadtrum
	We have concern on the necessity of L1/L2 UE-to-UE measurement.

	vivo
	We also have concern on the necessity of L1/L2 UE-to-UE measurement. The observed benefits for L1/L2 UE-to-UE CLI can also be obtained by current CSI or L3 UE-to-UE CLI without L3 filter. There still no simulation is given to show the gain magnitude of L1/L2 UE-to-UE CLI in a whole system. We are not convinced to support this feature thanks to its large spec impact and unclear gain. We think it is more important to support SRS configuration information exchange among gNBs and spatial domain enhancement for current L3 UE-to-UE CLI rather than support L1/L2 UE-to-UE CLI.

	Xiaomi
	Agree with the proposals.

The necessity of L1/L2 UE-to-UE CLI measurement and reporting has been confirmed in RAN1#113 meeting, i.e., it can achieve a short-term interference measurement with lower latency, which is beneficial for the dynamic CLI situations. For instance, the situation that UE-to-UE CLI fluctuates with dynamic scheduling situations.
Regarding the benefits of L1/L2 UE-to-UE CLI, we want to remind that there is sole resources providing the simulation results. Unfortunately, some key information is missing in the contribution, e.g. what is the concrete modelling for L1/L2 UE-to-UE CLI and what is the difference between L1/L2 mechanism and L3 mechanism. 
From our understanding, L1/L2 UE-to-UE CLI measurement and reporting can benefits from its in-time manner. It can reflect CLI fluctuation much more precise. We think the timely CLI measurement is the premise for any other potential CLI mitigation, e.g. spatial mechanism, co-ordinated scheduling and UL power control.

For event triggered CLI reporting, it has been supported for L3 UE-to-UE CLI reporting. Regarding to the L1/L2 CLI reporting, the event triggered reporting is beneficial for the reporting overhead reduction as UE conducts reporting only if necessary. From this sense, we prefer to further study event-trigger based CLI reporting.

	CEWiT
	We agree with the proposal.
Also, we agree with Vivo on the point that SRS configuration information exchange among gNBs needs to be supported.

	ZTE
	Regarding, the event triggered L1/L2 reporting, we think it can reduce the reporting overhead and therefore we are open on this. It can be further discussed.

	LG
	Support proposal.
Needless to say, we already have conclusion that describes L1/L2 based UE-to-UE CLI measurement and reporting has potential benefits and what proposed by FL seems very much aligned to what we have discussed till this end. Although there are no simulation results, the benefit of it is clear that enables obtaining the CLI information relatively in rapid manner. Respecting our results of discussion, we support it to be captured. 
Regarding the SRS configuration information exchange, we think it is good to have but do not think it is essential for L1/L2 based CLI measurement since there are CLI handling techniques can be done based on timely information of on-going CLI. E.g., time/frequency/spatial configuration change of victim UE to use other resource for reception if the CLI is severe on measured resource.

	IDC
	Support the proposal.
Measuring L1/L2 UE-to-UE CLI can result in dynamic CLI mitigation at both aggressor and victim UEs. 
The gNB can dynamically update the scheduling on the victim or aggressor UEs based on the L1/L2 UE-to-UE CLI measurements and reporting from the victim UEs. 
Also, the aggressor UE can dynamically switch the UL beam direction and select a second candidate UL beam direction to avoid causing CLI on the victim UEs, in case the measured L1/L2 UE-to-UE CLI is high.
As for the events, the potential victim UE can trigger measuring and reporting L1/L2 UE-to-UE CLI if the overall measured CLI strength is high. The potential victim UE can measure the overall CLI strength based on multiple SRS received simultaneously from multiple aggressor UEs. As such, if the overall CLI strength is low, the potential victim UE does not trigger measuring L1/L2 UE-to-UE CLI. Alternatively, the victim UE triggers measuring L1/L2 UE-to-UE CLI, if the measured overall CLI strength is high.



4.1.2 Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 
Summary
In Rel-16 CLI handling WI, exchange of intended TDD UL/DL configuration was specified. Based on the information about the intended TDD UL/DL configuration of neighbour cells, serving gNB may expect whether UE-to-UE CLI can be occurred at time resource. If a UE may report inter-UE CLI measurement result to serving gNB, the gNB can then assess whether there's a likelihood of the UE experiencing significant UE-to-UE CLI issues. Based on the intended TDD UL/DL configuration of neighbour cells and reported CLI measurement information, the serving gNB may schedule the time resource to avoid UE-to-UE CLI.
In Rel-18, for gNB-to-gNB co-channel CLI handling, research was conducted to explore the advantages of sharing knowledge among gNBs about the semi-static SBFD time and frequency configuration. In RAN1#113 meeting, it was concluded that the knowledge among gNBs of semi-static SBFD time and frequency configuration can be beneficial depending on gNB implementation.
In the context of SBFD operation, if gNBs exchange information about the semi-static SBFD time and frequency configuration, this knowledge could be advantageous for scheduling frequency and time resources to UEs. This scheduling would help prevent UE-to-UE CLI between UEs. In this aspect, it may be concluded that the knowledge shared among gNBs regarding the semi-static SBFD time and frequency configuration can bring benefit not only to gNB-to-gNB co-channel CLI management but also to UE-to-UE co-channel CLI management, depending on gNB implementation.



Proposal
Proposal #22-1 
The following conclusion is to be captured in the TR 38.858 section 8.4:
The knowledge shared among gNBs regarding the semi-static SBFD time and frequency configuration can bring beneficial benefit not only to gNB-to-gNB co-channel CLI management but also to UE-to-UE co-channel CLI management, depending on gNB implementation.



Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, Xiaomi (with minor modification), Sony, CEWiT, DOCOMO, Panasonic, ZTE, LG,CATT, IDC

	Not support
	




	Companies
	Views

	Xiaomi
	Generally fine with the proposal. It seems gNB-to-gNB CLI mitigation is a parallel discussion. We suggest the following modification:

The following conclusion is to be captured in the TR 38.858 section 8.4:
The knowledge shared among gNBs regarding the semi-static SBFD time and frequency configuration can bring benefit not only to gNB-to-gNB co-channel CLI management but also to UE-to-UE co-channel CLI management, depending on gNB implementation.

	ZTE
	We think it is beneficial for UE-to-UE co-channel CLI management since the CLI measurement resource configuration (e.g., RSSI resource) should be on top of this.  

	Xiaomi2
	It seems that we achieve a similar agreement in RAN1#113 meeting:
	Agreement
The following conclusion is to be captured in the TR
From the study of the benefit of knowledge among gNBs of semi-static SBFD time and frequency configuration, followings are observed:
· The knowledge among gNBs of semi-static SBFD time and frequency configuration can be beneficial depending on gNB implementation
Note: As of RAN1#113, there are no evaluation results to verify the magnitude of the benefit



What is the difference from the previous one?




4.1.3 Spatial domain coordination method for UE-to-UE co-channel CLI handling 
Summary
In RAN1#110, it was agreed to study the feasibility and potential benefit of UE-to-UE co-channel CLI handling based on spatial domain coordination method which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic /flexible TDD, at least includes:
· Details for spatial domain coordination by gNB
· Relevant information exchange (if needed)
Note1: Study can include method for FR1 and FR2

In Rel-16 CLI handling WI, it was assumed that even if multiple ports for SRS transmission are used by aggressor UE, SRS resource for single port of aggressor UE is configured to the victim UE for L3 based SRS-RSRP measurement. And it was assumed that victim UE assumed QCL-D for receiving PUSCH when the victim UE operates to measure inter-UE CLI. In Rel-16, multiple Tx beams of aggressor UE and/or multiple Rx beams of victim UE were not considered in the normative work. 
One potential method to reduce UE-to-UE co-channel CLI handling is to use spatial domain coordination between aggressor UE and victim UE if these UEs support beam operation. Companies with supportive position (InterDigital, Intel, Xiaomi, Qualcomm, CeWIT, vivo) about the spatial domain coordination method are considering multiple Tx beam from aggressor UE and multiple Rx beams of victim UE. 

For example, when aggressor UE transmits SRS using multiple SRS sources, victim UE may measure the SRS resources from the aggressor UE, and report the information to the serving gNB. In the information, preferred/non-preferred beam index could be included. The information may be exchanged between gNBs. In case of SBFD operation, if victim UE and aggressor UE are located in the same cell, information exchange may not be needed. 
In another scenario, when victim UE receives a downlink signal, QCL-D might vary based on the presence of inter-UE CLI.
So far, the potential benefit about the spatial domain coordination method for UE-to-UE co-channel CLI handling is not clearly verified.


Proposal
Proposal #23-1 
The following conclusion is to be captured in the TR 38.858 section 8.4:
By coordinating the transmissions of aggressive UEs and the reception of victim UEs in the spatial domain, it is anticipated that UE-to-UE CLI can be minimized, leading to enhancement of downlink throughput for the victim UEs. However, there are challenges and factors that need to be taken into consideration:
Implementing spatial domain coordination for UE-to-UE CLI requires measurement complexity of victim UE and information exchange between different gNBs. The effectiveness of the coordination method can vary based on changing radio conditions, user mobility.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, CEWiT, Panasonic, ZTE, LG, IDC

	Not support
	




	Companies
	Views

	Spreadtrum
	Change “minimized” to “relieved”
it is anticipated that UE-to-UE CLI can be minimized relieved.

	Xiaomi
	Agree with Spreadstrum’s suggestion. ‘Minimized’ is too strong. From our understanding, the challenge of coordinated scheduling may mainly come from how to obtain accurate CLI measurement results and how to exchange relevant information among gNBs. The mentioned ‘requires measurement complexity of victim UE’ is to address measurement complexity for obtaining timely UE-to-UE CLI measurement results?

	CEWiT
	In the second clause, “requires” can be replaced by “may require”.

	LG
	Fine with the proposal and we also think “minimized” can be replaced to “relieved”.



4.1.4 UE and gNB transmission and reception timing 
Summary
In RAN1#112bis-e meeting, it was agreed to study the impact on system performance because of CLI measurement inaccuracy at victim UE due to misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE(s).

During study item phase, the timing scheme for UE-to-UE inter-cell co-channel interference measurement were discussed. 
In documentation from xiaomi, timing misalignment between Macro UE and indoor UE in HetNet scenario is explained well. 
	
 [image: ]
[bookmark: _Ref127394183]Figure 2 The time offset for the reception of CLI RS 
When the victim UE receives CLI-RS from the aggressor UE, e.g., SRS, there is a time offset between DL reception timing and CLI-RS arrival timing at victim UE side. In Rel-16, the time offset is handled by UE implementation. However, the basic assumption is that victim UE and aggressor UE have similar UL timing [5] . On the other hand, the UL timing of Macro UE and indoor UE have significant difference in HetNet scenario, which is the most promising scenario for DTDD.  Hence, the time alignment scheme for UE-to-UE CLI handling needs further study at least for HetNet scenario.
Source: R1-2307383, xiaomi



But, the view about whether the enhancement on reception timing of SRS from aggressor UE for SRS-RSRP measurement is necessary or not was not merged. 
· A view is that the misalignment may be resolved by UE implementation, which is an assumption considered in Rel-16 CLI handling WI.
Huawei/HiSilicon, Spreadtrum
· Other view is that since the UE implementation is obvious for handling the misalignment issue, there is a need for enhancements. 
InterDigital, vivo, Intel, Apple, Sony, xiaomi, CEWiT, LGE

It seems to be the appropriate time to document the discussions that have been covered so far in the Technical Report.

Proposal
Proposal #24-1 
The following conclusion is to be captured in the TR 38.858 section 8.4:
Considering the impact of UL and DL misalignment, the CLI measurement may be impacted by over-estimation or down-estimation of the CLI at the victim UE. In Rel-16, it was decided that when UE performs CLI-RSSI measurement, the measurement timing could be derived by UE implementation within OFDM symbols configured for CLI-RSSI measurement. If enhancement on UL and DL timing alignment for SRS-RSRP measurement is necessary, following options can be considered.
· Option 1: Small cell with short propagation delay and/or adjust timing advance (e.g., NTA, offset = 0, or negative TA) for aggressor UE
· Option 2: A serving gNB provides assistance information to a UE for adjustment of reception time window for CLI measurements 
· Option 3: A measurement UE can report Rx timing difference between UE DL arrival timing and CLI-RS arrival timing.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	CEWiT, LG

	Not support
	




	Companies
	Views

	Spreadtrum
	A constant offset of receiving window by UE implementation is not only used in CLI-RSSI measurement but also used in SRS-RSRP measurement in Rel-16 which can resolve the same issue in Rel-18.

	vivo
	The misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE can be adjusted by the existing TA mechanism. 
option 2/3 may not be useful considering the following:
•	one victim UE may suffer from CLI from multiple UEs. 
•	The delay of information exchange between UE and gNB, as well as the delay of information exchange among gNBs may not be non-negligible.
•	UE mobility needs to be considered.

	Xiaomi
	Based on our analysis in the Tdoc, the UL and DL timing alignment is mainly determined by the NTA, offset of aggressor UE. For option 1, applying zero NTA, offset can mitigate the timing alignment. Nevertheless, zero NTA,offset will violate the gNB UL/DL transition time. On the other hand, if aligned NTA, offset is configured among victim UE and aggressor UE, the victim UE can derive the time offset based on its own TA information. And gNB Rx/Tx transition time can be guaranteed with a non-zero NTA, offset.

In addition, the current wording for option 1 is confusing. It read like option 1 is only applicable to small cell, which we think may be not true. Actually Option 1 is pure gNB implementation issue. As mentioned by vivo, it can be realized by current specification without any enhancement. The key point is how to make sure victim UE knows the value ofNTA, offset . Hence, we propose a more general wording for option 1:
· Option 1: gNB guarantee victim UE knows the value of NTA, offset via implementation, e.g. NTA, offset = 0, or negative TA, or same NTA, offset as victim UE. Small cell with short propagation delay and/or adjust timing advance (e.g., NTA, offset = 0, or negative TA,) for aggressor UE, 

For option2, more specification work is observed for the information signaling. 

For option 3, we are not sure how the UE can obtain the time offset without the knowledge of aggressor UE’s NTA, offset. More clarification would be appreciated.



	Sony

	The issue with backwards compatibility and the violation of the required UL-DL guard period caused by setting NTA,offset = 0 have been brought up numerous time for Option 1.  We do not think Option 1 is a feasible solution

	CEWiT
	Considering the comments, we feel that this proposal can be captured without capturing the 3 options.

	ZTE
	We think the UL and DL timing alignment can increase the measurement accuracy and reduce the measurement efforts. Therefore, it is beneficial for CLI handling. Therefore, we think it is necessary and remove 'if'.

	LG
	Accounting for other companies’ inputs, we are fine with the proposal itself. 
Listed options can be considered, but we still think that it is not essential issue to be handled since timing alignment has been done by victim UE’s implementation, especially for the option 1 and 2. Option 3 is little bit different from others that it reports the timing of measurement to gNB to inform the ongoing situation, which seems reasonable to us since how CLI is to be handled can be left for gNB scheduling or implementation.

	IDC
	Agree with ZTE to remove ‘if’, as timing alignment is necessary for CLI measurement and mitigation. 
Option 1 needs to be generalized to small and large cells, as even in a large cell, the victim and aggressor UEs may be close by and within the vicinity of one another.
As for the Option 2, the victim UE can also receive side information from the gNB on the repetition of the SRS transmitted from the aggressor UE.
Moreover, regarding the different options for timing alignment, the aggressor UE side should also be considered. In our opinion, the aggressor UE should have separate TA configs, where one is used for normal UL transmissions to gNB and another one is used for UE-to-UE CLI measurement. The separate timing advance configurations is more important in cases where the victim UE and aggressor UE are not in the same cell. As such, the aggressor UE should transmit the SRS based on configured second timing advance information received from gNB plus indicated cell’s DL reference timing. 




4.1.5 Power control based solution
Summary
In RAN1#111, it was agreed to study whether/how to enhance UL power control mechanism for UE-to-UE co-channel CLI handling, and it was noted that existing UL power control mechanism is baseline. During the study item phase, it was discussed that the UL power control may have potential benefit to reduce UE-to-UE co-channel CLI handling. And from the SLS evaluation result (provided by Qualcomm), it was observed that downlink throughput of victim UE can be enhanced by lower inter-CLI level due to Tx power reduction from aggressor UE. At the same time, UL throughput of aggressor UE is also reduced because of UL Tx power reduction.
Also, in the study, it was mentioned that PUSCH power control mechanism based inter-UE CLI reduction can be operated by existing UL power control mechanism, for example using separate sets of power control parameters for PUSCH. In addition. it was mentioned that further enhancement is necessary, for example, PUCCH power control, CLPC for PUSCH, etc. 
It seems to be the appropriate time to document the discussions that have been covered so far in the Technical Report.

Proposal
Proposal #25-1 
The following conclusion is to be captured in the TR 38.858 section 8.4:
RAN1 studied that for reducing inter CLI to victim UE, reducing transmission power of aggressor UE may be applied. The power control of aggressor UE can be operated by existing power control mechanism for PUSCH (e.g., different sets of ULPC parameter can be configured.). Further enhancement may be necessary, for example, PUCCH power control.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	Xiaomi, Sony




	Companies
	Views

	Xiaomi
	From our understanding, the current UL PC mechanism specified in RAN1 specification is sufficient. We are not sure what kind of enhancement for PUCCH power control is needed.

	Sony
	Similar views with Xiaomi.  Existing PC mechanisms are sufficient to fulfil the described technique of lowering aggressor UE’s Tx Power.

	ZTE
	Power adjustment is a good solution to reduce the interference. The current mechanism for PUSCH power control may be sufficient. However, power control enhancement defined in Rel-16 URLLC is only for DG PUSCH. Therefore, we think CG PUSCH and PRACH should also be involved in the discussion. Therefore, we suggest the following.
RAN1 studied that for reducing inter CLI to victim UE, reducing transmission power of aggressor UE may be applied. The power control of aggressor UE can be operated by existing power control mechanism for PUSCH (e.g., different sets of ULPC parameter can be configured.). Further enhancement may be necessary, for example, PUCCH, CG PUSCH and PRACH power control.

In addition, we think it should not preclude the method of the enhanced power control, if defined, to be used for PUSCH.



	LG
	As many other companies commented, separate uplink power control can be already supported by gNB implementation for DG-PUSCH. We do not think there is strong need for enhancement of other channels.






4.2 [CLOSE] 2nd Round Discussion

4.2.1 UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling

Proposal #21-1 
The following conclusion is to be captured in the TR 38.858 section 8.4 (8.4.1.2 Performance evaluation or analysis):
For UE-to-UE co-channel CLI mitigation, L1/L2 UE-to-UE CLI measurement resource and reporting can be beneficial. 

Proposal #21-4 
The following conclusion is to be captured in the TR 38.858 section 8.4 (8.4.1.3 Specification impact):
The potential specification impact to support enhancements to inter-UE CLI measurement resources and reporting:
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource.
· FFS: Event triggered reporting
· Note: Use existing CSI framework as the baseline.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, CEWiT, DOCOMO, Panasonic, ZTE, New H3C, LG, CATT, Xiaomi, IDC

	Not support
	




	Companies
	Views

	ZTE
	The benefit of the L1/L2 UE-to-UE CLI reporting is clear.

	Xiaomi
	It seems that the table for views is split into three. Please check our comment under Proposal#21-3 below.




Proposal #21-2 
The following conclusion is to be captured in the TR 38.858 section 8.4:
L1/L2 based UE-to-UE co-channel CLI measurement and reporting is recommended for normative work during the WI phase.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, CEWiT, DOCOMO, Panasonic, ZTE, New H3C, LG,CATT, Xiaomi, IDC

	Not support
	




	Companies
	Views

	Xiaomi
	Please check our comment under Proposal#21-3 below.




Proposal #21-3 
The following conclusion is to be captured in the TR 38.858 section 8.4:
The event triggered L1/L2 UE-to-UE CLI reporting is beneficial for the reporting overhead reduction. If event triggered L1/L2 UE-to-UE CLI reporting is supported, the definition of event and measurement resource for conveying measurement result can be further discussed. 


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, Xiaomi, Sony, CEWiT, DOCOMO, LG, IDC

	Not support
	Spreadtrum, vivo




	Companies
	Views

	Spreadtrum
	We have concern on the necessity of L1/L2 UE-to-UE measurement.

	vivo
	We also have concern on the necessity of L1/L2 UE-to-UE measurement. The observed benefits for L1/L2 UE-to-UE CLI can also be obtained by current CSI or L3 UE-to-UE CLI without L3 filter. There still no simulation is given to show the gain magnitude of L1/L2 UE-to-UE CLI in a whole system. We are not convinced to support this feature thanks to its large spec impact and unclear gain. We think it is more important to support SRS configuration information exchange among gNBs and spatial domain enhancement for current L3 UE-to-UE CLI rather than support L1/L2 UE-to-UE CLI.

	Xiaomi
	Agree with the proposals.

The necessity of L1/L2 UE-to-UE CLI measurement and reporting has been confirmed in RAN1#113 meeting, i.e., it can achieve a short-term interference measurement with lower latency, which is beneficial for the dynamic CLI situations. For instance, the situation that UE-to-UE CLI fluctuates with dynamic scheduling situations.
Regarding the benefits of L1/L2 UE-to-UE CLI, we want to remind that there is sole resources providing the simulation results. Unfortunately, some key information is missing in the contribution, e.g. what is the concrete modelling for L1/L2 UE-to-UE CLI and what is the difference between L1/L2 mechanism and L3 mechanism. 
From our understanding, L1/L2 UE-to-UE CLI measurement and reporting can benefits from its in-time manner. It can reflect CLI fluctuation much more precise. We think the timely CLI measurement is the premise for any other potential CLI mitigation, e.g. spatial mechanism, co-ordinated scheduling and UL power control.

For event triggered CLI reporting, it has been supported for L3 UE-to-UE CLI reporting. Regarding to the L1/L2 CLI reporting, the event triggered reporting is beneficial for the reporting overhead reduction as UE conducts reporting only if necessary. From this sense, we prefer to further study event-trigger based CLI reporting.

	CEWiT
	We agree with the proposal.
Also, we agree with Vivo on the point that SRS configuration information exchange among gNBs needs to be supported.

	ZTE
	Regarding, the event triggered L1/L2 reporting, we think it can reduce the reporting overhead and therefore we are open on this. It can be further discussed.

	LG
	Support proposal.
Needless to say, we already have conclusion that describes L1/L2 based UE-to-UE CLI measurement and reporting has potential benefits and what proposed by FL seems very much aligned to what we have discussed till this end. Although there are no simulation results, the benefit of it is clear that enables obtaining the CLI information relatively in rapid manner. Respecting our results of discussion, we support it to be captured. 
Regarding the SRS configuration information exchange, we think it is good to have but do not think it is essential for L1/L2 based CLI measurement since there are CLI handling techniques can be done based on timely information of on-going CLI. E.g., time/frequency/spatial configuration change of victim UE to use other resource for reception if the CLI is severe on measured resource.

	IDC
	Support the proposal.
Measuring L1/L2 UE-to-UE CLI can result in dynamic CLI mitigation at both aggressor and victim UEs. 
The gNB can dynamically update the scheduling on the victim or aggressor UEs based on the L1/L2 UE-to-UE CLI measurements and reporting from the victim UEs. 
Also, the aggressor UE can dynamically switch the UL beam direction and select a second candidate UL beam direction to avoid causing CLI on the victim UEs, in case the measured L1/L2 UE-to-UE CLI is high.
As for the events, the potential victim UE can trigger measuring and reporting L1/L2 UE-to-UE CLI if the overall measured CLI strength is high. The potential victim UE can measure the overall CLI strength based on multiple SRS received simultaneously from multiple aggressor UEs. As such, if the overall CLI strength is low, the potential victim UE does not trigger measuring L1/L2 UE-to-UE CLI. Alternatively, the victim UE triggers measuring L1/L2 UE-to-UE CLI, if the measured overall CLI strength is high.




4.2.2 Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 

Proposal #22-2 
The following conclusion is to be captured in the TR 38.858 section 8.4 (8.4.2.3 specification impact):
Details of information (e.g., Intended TDD UL-DL configuration, SBFD time/frequency configuration, etc.) for CLI handling based on coordinated scheduling for time/frequency resource can be exchanged among gNBs.

For CLI handling based on coordinated scheduling for time/frequency resource, RAN1 discussed potential exchange of information on intended TDD UL-DL configuration, SBFD time/frequency configuration.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	
	




4.2.3 Spatial domain coordination method for UE-to-UE co-channel CLI handling 

Proposal #23-1 
The following conclusion is to be captured in the TR 38.858 section 8.4 (8.3.4.2 Performance evaluation or analysis):
By coordinating the transmissions of aggressive UEs and the reception of victim UEs in the spatial domain, it is anticipated that UE-to-UE CLI can be relieved, leading to enhancement of downlink throughput for the victim UEs. However, there are challenges and factors that need to be taken into consideration:
Implementing spatial domain coordination for UE-to-UE CLI requires measurement complexity of victim UE and information exchange between different gNBs. The effectiveness of the coordination method can vary based on changing radio conditions, user mobility.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, CEWiT, Panasonic, ZTE, LG, IDC

	Not support
	




	Companies
	Views

	Spreadtrum
	Change “minimized” to “relieved”
it is anticipated that UE-to-UE CLI can be minimized relieved.

	Xiaomi
	Agree with Spreadstrum’s suggestion. ‘Minimized’ is too strong. From our understanding, the challenge of coordinated scheduling may mainly come from how to obtain accurate CLI measurement results and how to exchange relevant information among gNBs. The mentioned ‘requires measurement complexity of victim UE’ is to address measurement complexity for obtaining timely UE-to-UE CLI measurement results?

	CEWiT
	In the second clause, “requires” can be replaced by “may require”.

	LG
	Fine with the proposal and we also think “minimized” can be replaced to “relieved”.




4.2.4 UE and gNB transmission and reception timing 

Proposal #24-1 
The following conclusion is to be captured in the TR 38.858 section 8.4 (8.4.4.1 Description):
Considering the impact of UL and DL misalignment, the CLI measurement may be impacted by over-estimation or down-estimation of the CLI at the victim UE. In Rel-16, it was decided that when UE performs CLI-RSSI measurement, the measurement timing could be derived by UE implementation within OFDM symbols configured for CLI-RSSI measurement. If enhancement on UL and DL timing alignment for SRS-RSRP measurement is necessary, following options can be considered.
· Option 1: Small cell with short propagation delay and/or adjust timing advance (e.g., NTA, offset = 0, or negative TA) for aggressor UE
· Option 2: A serving gNB provides assistance information to a UE for adjustment of reception time window for CLI measurements 
· Option 3: A measurement UE can report Rx timing difference between UE DL arrival timing and CLI-RS arrival timing.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	CEWiT, LG

	Not support
	




	Companies
	Views

	Spreadtrum
	A constant offset of receiving window by UE implementation is not only used in CLI-RSSI measurement but also used in SRS-RSRP measurement in Rel-16 which can resolve the same issue in Rel-18.

	vivo
	The misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE can be adjusted by the existing TA mechanism. 
option 2/3 may not be useful considering the following:
•	one victim UE may suffer from CLI from multiple UEs. 
•	The delay of information exchange between UE and gNB, as well as the delay of information exchange among gNBs may not be non-negligible.
•	UE mobility needs to be considered.

	Xiaomi
	Based on our analysis in the Tdoc, the UL and DL timing alignment is mainly determined by the NTA, offset of aggressor UE. For option 1, applying zero NTA, offset can mitigate the timing alignment. Nevertheless, zero NTA,offset will violate the gNB UL/DL transition time. On the other hand, if aligned NTA, offset is configured among victim UE and aggressor UE, the victim UE can derive the time offset based on its own TA information. And gNB Rx/Tx transition time can be guaranteed with a non-zero NTA, offset.

In addition, the current wording for option 1 is confusing. It read like option 1 is only applicable to small cell, which we think may be not true. Actually Option 1 is pure gNB implementation issue. As mentioned by vivo, it can be realized by current specification without any enhancement. The key point is how to make sure victim UE knows the value ofNTA, offset . Hence, we propose a more general wording for option 1:
· Option 1: gNB guarantee victim UE knows the value of NTA, offset via implementation, e.g. NTA, offset = 0, or negative TA, or same NTA, offset as victim UE. Small cell with short propagation delay and/or adjust timing advance (e.g., NTA, offset = 0, or negative TA,) for aggressor UE, 

For option2, more specification work is observed for the information signaling. 

For option 3, we are not sure how the UE can obtain the time offset without the knowledge of aggressor UE’s NTA, offset. More clarification would be appreciated.



	Sony

	The issue with backwards compatibility and the violation of the required UL-DL guard period caused by setting NTA,offset = 0 have been brought up numerous time for Option 1.  We do not think Option 1 is a feasible solution

	CEWiT
	Considering the comments, we feel that this proposal can be captured without capturing the 3 options.

	ZTE
	We think the UL and DL timing alignment can increase the measurement accuracy and reduce the measurement efforts. Therefore, it is beneficial for CLI handling. Therefore, we think it is necessary and remove 'if'.

	LG
	Accounting for other companies’ inputs, we are fine with the proposal itself. 
Listed options can be considered, but we still think that it is not essential issue to be handled since timing alignment has been done by victim UE’s implementation, especially for the option 1 and 2. Option 3 is little bit different from others that it reports the timing of measurement to gNB to inform the ongoing situation, which seems reasonable to us since how CLI is to be handled can be left for gNB scheduling or implementation.

	IDC
	Agree with ZTE to remove ‘if’, as timing alignment is necessary for CLI measurement and mitigation. 
Option 1 needs to be generalized to small and large cells, as even in a large cell, the victim and aggressor UEs may be close by and within the vicinity of one another.
As for the Option 2, the victim UE can also receive side information from the gNB on the repetition of the SRS transmitted from the aggressor UE.
Moreover, regarding the different options for timing alignment, the aggressor UE side should also be considered. In our opinion, the aggressor UE should have separate TA configs, where one is used for normal UL transmissions to gNB and another one is used for UE-to-UE CLI measurement. The separate timing advance configurations is more important in cases where the victim UE and aggressor UE are not in the same cell. As such, the aggressor UE should transmit the SRS based on configured second timing advance information received from gNB plus indicated cell’s DL reference timing. 

	FL
	In Rel-16, it was assumed that reception timing between DL from serving gNB and UL from aggressor UE is not aligned within CP. Also, it was assumed that simultaneous reception of both DL signal/channel from serving cell and UL signal from aggressor UE at UE side is limited due to UE capability.

If reception timing alignment between DL signal/channel (e.g., PDSCH/PDCCH) from serving gNB and CLI measurement related resource reception (e.g., SRS, CLI-RSSI resource) from aggressor UE is permitted, simultaneous reception at UE side can be operated. It is a main benefit of reception timing alignment. In addition, if the timing alignment is supported, RE level DL resource muting, which was proposed in Rel-16, can be applied.




4.2.5 Power control based solution

Proposal #25-1 
The following conclusion is to be captured in the TR 38.858 section 8.4 (8.4.5.3 Specification impact):
RAN1 studied that for reducing inter CLI to victim UE, reducing transmission power of aggressor UE may be applied. 
The power control of aggressor UE can be operated by existing power control mechanism for PUSCH (e.g., different sets of ULPC parameter can be configured.).
If further enhancement may be necessary, for example, PUCCH, CG PUSCH and PRACH power control can be considered.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	Xiaomi, Sony




	Companies
	Views

	Xiaomi
	From our understanding, the current UL PC mechanism specified in RAN1 specification is sufficient. We are not sure what kind of enhancement for PUCCH power control is needed.

	Sony
	Similar views with Xiaomi.  Existing PC mechanisms are sufficient to fulfil the described technique of lowering aggressor UE’s Tx Power.

	ZTE
	Power adjustment is a good solution to reduce the interference. The current mechanism for PUSCH power control may be sufficient. However, power control enhancement defined in Rel-16 URLLC is only for DG PUSCH. Therefore, we think CG PUSCH and PRACH should also be involved in the discussion. Therefore, we suggest the following.
RAN1 studied that for reducing inter CLI to victim UE, reducing transmission power of aggressor UE may be applied. The power control of aggressor UE can be operated by existing power control mechanism for PUSCH (e.g., different sets of ULPC parameter can be configured.). Further enhancement may be necessary, for example, PUCCH, CG PUSCH and PRACH power control.

In addition, we think it should not preclude the method of the enhanced power control, if defined, to be used for PUSCH.


	LG
	As many other companies commented, separate uplink power control can be already supported by gNB implementation for DG-PUSCH. We do not think there is strong need for enhancement of other channels.



4.3 [OPEN] 3rd Round Discussion

4.3.1 [CLOSE] UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling

4.3.2 [CLOSE] Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 

4.3.3 [OPEN] Spatial domain coordination method for UE-to-UE co-channel CLI handling 

Proposal #23-1 
The following is to be captured in the TR 38.858 section 8.4 (8.3.4.2 Performance evaluation or analysis):
RAN1 studied coordinating the transmissions of aggressor UEs and the reception of victim UEs in the spatial domain.
This may require victim UE to measure CLI with different Rx and/or Tx beams. The performance impact is not evaluated in RAN1.
Implementing spatial domain coordination for UE-to-UE CLI may increase measurement complexity. The effectiveness of the coordination method can vary based on user mobility.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, CEWiT, Panasonic, ZTE, LG, IDC

	Not support
	




	Companies
	Views

	Spreadtrum
	Change “minimized” to “relieved”
it is anticipated that UE-to-UE CLI can be minimized relieved.

	Xiaomi
	Agree with Spreadstrum’s suggestion. ‘Minimized’ is too strong. From our understanding, the challenge of coordinated scheduling may mainly come from how to obtain accurate CLI measurement results and how to exchange relevant information among gNBs. The mentioned ‘requires measurement complexity of victim UE’ is to address measurement complexity for obtaining timely UE-to-UE CLI measurement results?

	CEWiT
	In the second clause, “requires” can be replaced by “may require”.

	LG
	Fine with the proposal and we also think “minimized” can be replaced to “relieved”.

	FL
	@ Xiaomi
‘may require measurement complexity of victim UE’
If my understanding is correct, measurement complexity may be increased in below cases:
If aggressor UE operates multiple Tx beams, a victim UE may measure multiplex Tx beams from the aggressor UE. 
Also, if victim UE operates multiple Rx beams, the victim UE may measure CLI using multiplex Rx beams. 





4.3.4 [OPEN] UE and gNB transmission and reception timing 
Proposal #24-1 
The following is to be captured in the TR 38.858 section 8.4 (8.4.4.1 Description):
Considering the impact of UL and DL misalignment, the CLI measurement may be impacted by over-estimation or down-estimation of the CLI at the victim UE. In Rel-16, it was decided that when UE performs CLI-RSSI measurement, the measurement timing could be derived by UE implementation within OFDM symbols configured for CLI-RSSI measurement. If enhancement on UL and DL timing alignment for SRS-RSRP measurement is necessary, following options can be considered.
· Option 1: Small cell with short propagation delay and/or adjust timing advance (e.g., NTA, offset = 0, or negative TA) for aggressor UE
· Option 2: A serving gNB provides assistance information to a UE for adjustment of reception time window for CLI measurements 
· Option 3: A measurement UE can report Rx timing difference between UE DL arrival timing and CLI-RS arrival timing.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	CEWiT, LG

	Not support
	




	Companies
	Views

	Spreadtrum
	A constant offset of receiving window by UE implementation is not only used in CLI-RSSI measurement but also used in SRS-RSRP measurement in Rel-16 which can resolve the same issue in Rel-18.

	vivo
	The misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE can be adjusted by the existing TA mechanism. 
option 2/3 may not be useful considering the following:
•	one victim UE may suffer from CLI from multiple UEs. 
•	The delay of information exchange between UE and gNB, as well as the delay of information exchange among gNBs may not be non-negligible.
•	UE mobility needs to be considered.

	Xiaomi
	Based on our analysis in the Tdoc, the UL and DL timing alignment is mainly determined by the NTA, offset of aggressor UE. For option 1, applying zero NTA, offset can mitigate the timing alignment. Nevertheless, zero NTA,offset will violate the gNB UL/DL transition time. On the other hand, if aligned NTA, offset is configured among victim UE and aggressor UE, the victim UE can derive the time offset based on its own TA information. And gNB Rx/Tx transition time can be guaranteed with a non-zero NTA, offset.

In addition, the current wording for option 1 is confusing. It read like option 1 is only applicable to small cell, which we think may be not true. Actually Option 1 is pure gNB implementation issue. As mentioned by vivo, it can be realized by current specification without any enhancement. The key point is how to make sure victim UE knows the value ofNTA, offset . Hence, we propose a more general wording for option 1:
· Option 1: gNB guarantee victim UE knows the value of NTA, offset via implementation, e.g. NTA, offset = 0, or negative TA, or same NTA, offset as victim UE. Small cell with short propagation delay and/or adjust timing advance (e.g., NTA, offset = 0, or negative TA,) for aggressor UE, 

For option2, more specification work is observed for the information signaling. 

For option 3, we are not sure how the UE can obtain the time offset without the knowledge of aggressor UE’s NTA, offset. More clarification would be appreciated.



	Sony

	The issue with backwards compatibility and the violation of the required UL-DL guard period caused by setting NTA,offset = 0 have been brought up numerous time for Option 1.  We do not think Option 1 is a feasible solution

	CEWiT
	Considering the comments, we feel that this proposal can be captured without capturing the 3 options.

	ZTE
	We think the UL and DL timing alignment can increase the measurement accuracy and reduce the measurement efforts. Therefore, it is beneficial for CLI handling. Therefore, we think it is necessary and remove 'if'.

	LG
	Accounting for other companies’ inputs, we are fine with the proposal itself. 
Listed options can be considered, but we still think that it is not essential issue to be handled since timing alignment has been done by victim UE’s implementation, especially for the option 1 and 2. Option 3 is little bit different from others that it reports the timing of measurement to gNB to inform the ongoing situation, which seems reasonable to us since how CLI is to be handled can be left for gNB scheduling or implementation.

	IDC
	Agree with ZTE to remove ‘if’, as timing alignment is necessary for CLI measurement and mitigation. 
Option 1 needs to be generalized to small and large cells, as even in a large cell, the victim and aggressor UEs may be close by and within the vicinity of one another.
As for the Option 2, the victim UE can also receive side information from the gNB on the repetition of the SRS transmitted from the aggressor UE.
Moreover, regarding the different options for timing alignment, the aggressor UE side should also be considered. In our opinion, the aggressor UE should have separate TA configs, where one is used for normal UL transmissions to gNB and another one is used for UE-to-UE CLI measurement. The separate timing advance configurations is more important in cases where the victim UE and aggressor UE are not in the same cell. As such, the aggressor UE should transmit the SRS based on configured second timing advance information received from gNB plus indicated cell’s DL reference timing. 

	FL
	In Rel-16, it was assumed that reception timing between DL from serving gNB and UL from aggressor UE is not aligned within CP. Also, it was assumed that simultaneous reception of both DL signal/channel from serving cell and UL signal from aggressor UE at UE side is limited due to UE capability.

If reception timing alignment between DL signal/channel (e.g., PDSCH/PDCCH) from serving gNB and CLI measurement related resource reception (e.g., SRS, CLI-RSSI resource) from aggressor UE is permitted, simultaneous reception at UE side can be operated. It is a main benefit of reception timing alignment. In addition, if the timing alignment is supported, RE level DL resource muting, which was proposed in Rel-16, can be applied.



Proposal #24-2 
The following is to be captured in the TR 38.858 section 8.4 (8.4.4.2 Performance evaluation or analysis):
When the timing of receiving downlink signals or channels (like PDSCH/PDCCH) from the serving gNB aligns with the reception of CLI measurement-related resources (such as SRS or CLI-RSSI resources) from an aggressive UE, the UE can perform both tasks concurrently. This means the UE can decode PDSCH/PDCCH while simultaneously measuring CLI, resulting in precise CLI measurement outcomes.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	
	





4.3.5 [OPEN] Power control based solution

Proposal #25-2 
The following is to be captured in the TR 38.858 section 8.4 (8.4.5.2 Performance evaluation or analysis):
UE Tx power adjustment based UE-to-UE CLI handing was studied. From the study, followings are observed:
· Tx power reduction of UE may be beneficial for enhancement of UL throughput performance of victim gNB.
But DL throughput performance of aggressor gNB may be reduced due to higher UE-to-UE co-channel CLI.
The performance evaluation for UE Tx power adjustment is provided in section 8.3.5B.3.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	
	




Proposal #25-1 
The following conclusion is to be captured in the TR 38.858 section 8.4 (8.4.5.3 Specification impact):
If the power control of the aggressive UE is managed using the existing power control mechanism for the DG-PUSCH, such as configuring different sets of Uplink Openloop Power Control (UL OL-PC) parameters, there will be no changes needed in the specifications.
For PUCCH, CG PUSCH and PRACH power control, enhancement of power control mechanism may be required.
The specification impact of UE Tx power adjustment is summarized in section 8.3.5B.4.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	
	

	
	

	
	

	
	



5 Conclusion

R1-2308368	Summary #1 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)

Agreement
Endorsed in principle: 
· the text proposal in R1-2308372 for TR 38.858 section 8.3 and 8.4.


R1-2308369	Summary #2 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)

Agreement
Endorsed in principle: the text proposal in R1-2308374 for TR 38.858 section B.4 

Agreement
Endorse the text proposal in R1-2308372 for the TR with the following update.
	
8.3.2B.4	Specification impact of the proposed scheme
< Unchanged parts are omitted >
· Source 2 (Nokia/NSB) 
· Information exchange between gNBs via Xn/F1 interface.
< Unchanged parts are omitted >

8.3.3	Spatial domain coordination method
8.3.3.1	Description
< Unchanged parts are omitted >
For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, RAN1 has discussed the exchange of DL Tx beam information of the gNB can be exchanged between gNBs. 
Reference signal resource ID (e.g., NZP-CSI-RS resource ID, SSB index) RAN1 has discussed the exchange of can be used as beam information exchange between gNBs.
< Unchanged parts are omitted >



Agreement
The following is to be captured in the TR 38.858 section 8.4 (8.4.1.3 Specification impact):
The potential specification impact to support enhancements to inter-UE CLI measurement resources and reporting:
· For L1/L2 UE-to-UE CLI reporting, periodic and/or semi-persistent and/or aperiodic reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic and/or semi-persistent and/or aperiodic measurement resource.

Agreement
The following is to be captured in the TR 38.858 section 8.4 (8.4.2.2 Performance evaluation or analysis):
The knowledge among gNBs of semi-static SBFD time and frequency configuration can be beneficial depending on gNB implementation

Agreement
The following is to be captured in the TR 38.858 section 8.4 (8.4.2.3 specification impact):
For CLI handling based on coordinated scheduling for time/frequency resource, RAN1 discussed potential exchange of information among gNBs on intended TDD UL-DL configuration, SBFD time/frequency configuration.

Agreement
The following is to be captured in the TR 38.858 section 8.3 (8.3.1.3 specification impact):
For gNB-to-gNB co-channel CLI measurement, RAN1 discussed potential exchange of information among gNBs on Reference Signal/Channel (e.g., NZP CSI-RS, NCD-SSB) configuration.

Agreement
The following is to be captured in the TR 38.858 section 8.3 (8.3.2.3 specification impact):
For CLI handling based on coordinated scheduling for time/frequency resource, RAN1 discussed potential exchange of information among gNBs on intended TDD UL-DL configuration, SBFD time/frequency configuration.

Agreement
The following is to be captured in the TR 38.858 section 8.3 (8.3.3.3 specification impact):
For CLI handling based on spatial domain coordination, RAN1 discussed potential exchange of information among gNBs on DL Tx beam information of the gNB, Reference signal resource ID such as NZP-CSI-RS resource ID, SSB index, preferred/non-preferred DL beam and associated resource configuration.


R1-2308370	Summary #3 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)

Agreement
Endorsed in principle: the text proposal in R1-2308470 for TR 38.858 section 8.3 performance evaluation. 

Agreement
The following conclusion is to be captured in the TR 38.858 section 13:
For dynamic/flexible TDD, the gNB-to-gNB co-channel CLI handling schemes and UE-to-UE co-channel CLI handling schemes, which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, were studied, including analysis, performance and specification impact, which are included in Section 8.3 and Section 8.4. The summary of observations for gNB-to-gNB CLI handling schemes are included in Section 8.3. 

Agreement
Endorsed the text proposal in R1-2308372 for the TR with the following update.
	8.3.5A.4	Specification impact of the proposed scheme
· Source 1 (Nokia, NSB) 
· Xn signaling enhancements to support the handshake agreement between victim and aggressor gNB for the DL transmit power reduction, for example: 
· Step 0: Measurements and identification of aggressor(s).
· Step 1: Indication of DL Tx power reduction by the victim gNB.
· Step 2: Confirmation by the aggressor gNB on whether it can accept the new DL Tx power conditions.




Agreement
The following is to be captured in the TR 38.858 section 8.4 (8.3.1.3 Specification impact, 8.3.2.3 Specification impact, 8.3.3.3 Specification impact, 8.3.5.3 Specification impact):

Specification impact of UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix is summarized in section 8.3.1A.4.
Specification impact of Time Domain Scheme using UL slot(s) aligned between gNBs and Frequency Domain Coordination Scheme are summarized in section 8.3.2A.4 and 8.3.2B.4, respectively.
Specification impact of Spatial Domain Coordination Scheme for gNB Tx-Beam Nulling is summarized in section 8.3.3A.4.
Specification impact of Power Control scheme based on gNB Tx Power Adjustment and Power Control scheme based on UE Tx Power Adjustment are summarized in section 8.3.5A.4 and 8.3.5B.4, respectively.

Agreement
The following is to be captured in the TR 38.858 section 8.4 (8.4.5.2 Performance evaluation or analysis):
UE Tx power adjustment based UE-to-UE CLI handing was studied. The performance evaluation for UE Tx power adjustment is provided in section 8.3.5B.3.

Agreement
The following conclusion is to be captured in the TR 38.858 section 8.4 (8.4.5.3 Specification impact):
The specification impact of UE Tx power adjustment is summarized in section 8.3.5B.4.

Agreement
The following is to be captured in the TR 38.858 section 8.4 (8.3.4.2 Performance evaluation or analysis):
RAN1 studied coordinating the transmissions of aggressor UEs and the reception of victim UEs in the spatial domain.
This may require victim UE to measure CLI with different Rx beams for different Tx beams from aggressor UE. The performance impact is not evaluated in RAN1.
Implementing spatial domain coordination for UE-to-UE CLI may increase measurement complexity. The effectiveness of the coordination method can vary based on user mobility and channel variation.

Agreement
Endorse the text proposal in R1-2308533 for TR 38.858 Annex B.4 with modification from R1-2308374 for TR 38.858 Annex B.4


6 Submitted proposals
0. Text Proposal

[25, Qualcomm] 
(TP on section 8.3 of TR 38.858)

	--------------------------------------------------------- Start of text proposal ---------------------------------------------------------
[bookmark: _Toc104488369][bookmark: _Toc15219][bookmark: _Toc141084641][bookmark: _Toc103163478]8.3	Inter-gNB CLI handling schemes
Editor's note: This section captures the potential inter-gNB CLI handling schemes that are specific for dynamic TDD and schemes that are common for both SBFD and dynamic/flexible TDD, as well as performance evaluation/analysis, observations and RAN1 specification impacts for each scheme.
For study of potential enhancement to dynamic/flexible TDD and/or SBFD, followings are considered as candidates of potential enhancement method of gNB-to-gNB CLI handling, where further prioritization/down-scoping of candidate schemes for study can be done in the future meetings:
· gNB-to-gNB CLI measurement and reporting
· Coordinated scheduling 
· Spatial domain enhancements
· Advanced receiver 
· UE and gNB transmission and reception timing 
· Power control based solution
· Potential enhancements to Rel-16 RIM
· Sensing based mechanism
· Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified
· Note: Any other scheme(s) for inter-gNB CLI handling is/are not precluded.
· Note: For potential enhancements to dynamic/flexible TDD and/or SBFD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion.
· Note: Potential enhancements specific for SBFD will be discussed in 9.3.2

RAN1 deprioritized the discussion on both potential enhancement to Rel-16 RIM and sensing based mechanism for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD.
8.3.1	Inter-gNB CLI scheme 1: gNB-to-gNB CLI measurement and reporting
RAN1 agreed to study the feasibility and potential benefits of gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, at least includes:
· Measurement resource configuration
· Measurement details
· Relevant information exchange
· Usage of measurement

In the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, it is assumed that periodic NZP CSI-RS/SSB is the baseline. Also, for the study, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement. From the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, followings are observed:
· gNBs, which measure gNB-to-gNB co-channel CLI using CD-SSBs from neighbor cells, might require muting/skipping some of the CD-SSBs if the time/frequency resource of CD-SSBs for the gNBs is overlapping.
· This approach might at least incur impact on initial access / cell search / RRM measurement performance
· In order to address the above issue, NCD-SSBs can be used for CLI measurement at victim gNBs.
· SSB resources may be useful for coarse tracking of CLI levels 
· NZP CSI-RS resource configurations provided to neighbor gNBs can be used for the purpose of estimating inter-gNB CLI levels.
· NZP CSI-RS resource configurations provided to neighbor gNBs also can be used for the purpose of estimating inter-gNB channel which helps Tx / Rx gNBs perform beamforming to reduce inter-gNB CLI.

In the study RAN1 assumed that exchange of configuration for NZP CSI-RS /SSB can be an enabler for gNB-to-gNB CLI measurement and/or channel measurement.

For gNB-to-gNB co-channel CLI measurement, RAN1 agreed the potential benefit of uplink resources muting can be further studied. 
From the study of UL resource muting for gNB-to-gNB co-channel CLI measurement, channel measurement, the followings are observed:
· The UL resource muting can be used to measure the gNB-to-gNB CLI levels with less interference from UL. 
· The UL resource muting can be used to measure the gNB-to-gNB channel with less interference from UL.
· The UL resource muting can be used to measure the gNB-to-gNB CLI interference covariance matrix with less interference from UL.
Note: Above can be done using current specification which supports transparent UL resource muting with gNB scheduling
Note: UL resource muting could incur UL performance loss

8.3.2	Inter-gNB CLI scheme 2: Coordinated scheduling
RAN1 agreed to study the feasibility and potential benefits of coordinated scheduling for time/frequency resources between gNBs for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, the study at least includes:
· Details of coordinated scheduling for time/frequency resources 
· Relevant information exchange such as SBFD time/frequency configuration
 
From the study of the benefit of knowledge among gNBs of semi-static SBFD time and frequency configuration, followings are observed:
· The knowledge among gNBs of semi-static SBFD time and frequency configuration can be beneficial depending on gNB implementation
Note: As of RAN1#113, there are no evaluation results to verify the magnitude of the benefit

8.3.3	Inter-gNB CLI scheme 3: Spatial domain enhancements
RAN1 agreed to study the feasibility and potential benefits of spatial domain coordination method for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, the study at least includes:
· Details for spatial domain coordination 
· Relevant information exchange
Note1: Study can include method for FR1 and FR2

For spatial domain coordination, the exchange of beam related information among gNB(s) (e.g., victim gNB(s) and aggressor gNB(s)) can be an enabler for inter-gNB co-channel CLI management.
· For example 1 (from aggressor gNB to victim gNB), DL beam indication from aggressor gNB(s)
· For example 2 (from victim gNB to aggressor gNB), preferred/restricted DL beam and associated resource configuration, beam based inter-gNB co-channel CLI measurement result from victim gNB
Note: The above examples are only provided as starting point for further discussions

For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, DL Tx beam information of the gNB can be exchanged between gNBs. Reference signal resource ID (e.g., NZP-CSI-RS resource ID, SSB index) can be used as beam information exchange between gNBs

For spatial domain enhancement of gNB-to-gNB CLI handling,it was agreed to study the benefit and the procedure of the information exchange of at least the preferred/non-preferred DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs


The agreements and conclusion made over RAN1 #113 and earlier meetings are to be captured into the TR. In the section, we share our views as an example of a TP capturing these agreements and conclusions into section 8.5 (original section 8.4 in current TR draft) of the TR of inter-UE CLI handling schemes. 
--------------------------------------------------------- End of text proposal ----------------------------------------------------------



(TP on section 8.5 of TR 38.858)
	--------------------------------------------------------- Start of text proposal ---------------------------------------------------------
8.5	Inter-UE CLI handling schemes
Editor's note: This section captures the potential inter-UE CLI handling schemes that are specific for dynamic TDD and schemes that are common for both SBFD and dynamic/flexible TDD, as well as performance evaluation/analysis, observations and RAN1 specification impacts for each scheme.
For study of potential enhancement to dynamic/flexible TDD and/or SBFD, followings are considered as candidates of potential enhancement method of UE-to-UE CLI handling, where further prioritization/down-scoping of candidate schemes for study can be done in the future meetings:
· Potential enhancements to UE-to-UE CLI measurement/reporting
· Coordinated scheduling
· Spatial domain enhancements, 
· Advanced Receiver 
· UE and gNB transmission and reception timing 
· Power control based solution
· Sensing based mechanism
· Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified
· Note: Any other scheme(s) for UE-to-UE CLI handling is/are not precluded.
· Note: For potential enhancements to dynamic/flexible TDD and/or SBFD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion.
· Note: Potential enhancement specific for SBFD will be discussed in 9.3.2

RAN1 deprioritized the discussion on sensing-based mechanism (i.e. LBT) and UE side advanced receiver for UE-to-UE co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD.

8.5.1	Inter-UE CLI scheme 1: -	Potential enhancements to UE-to-UE CLI measurement/reporting
RAN1 acknowledged the benefits in R18 study in terms of 
· The L1/L2 based UE-to-UE CLI measurement can be optimized for short term interference measurement
· The L1/L2 based UE-to-UE CLI measurement can be optimized for low latency 
· The L1/L2 based UE-to-UE CLI measurement and reporting can facilitate gNB adjusting UE scheduling for inter-UE CLI reduction.
RAN1 agreed that for L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, use existing CSI framework as the baseline.
RAN1 agreed to consider following potential enhancements:
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic reporting.
· FFS: Event triggered reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource.
For the study of L1/L2 based UE-to-UE co-channel CLI measurement, measurement resource for CLI-RSSI measurement as defined in Rel-16 and SRS resource for SRS-RSRP measurement as defined in Rel-16 can be considered.

8.5.2	Inter-UE CLI scheme 1: -	Spatial domain enhancements
RAN1 agreed to study the feasibility and potential benefit of UE-to-UE co-channel CLI handling based on spatial domain coordination method which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic /flexible TDD, at least includes:
· Details for spatial domain coordination by gNB
· Relevant information exchange (if needed)
Note1: Study can include method for FR1 and FR2
--------------------------------------------------------- End of text proposal ----------------------------------------------------------



[26, CEWiT] Capture the following in the conclusion and recommendation section of the TR.
	Following points were identified as the key aspects for UE-to-UE CLI management during SI phase. The same should be recommended for normative work during the WI phase. 
· L1/L2 based UE-to-UE CLI measurement and reporting
· Relevant information exchange for UE-to-UE co-channel CLI management (e.g., for measurement, coordinated scheduling, spatial domain coordination etc.)
· Spatial domain coordination for management of UE-to-UE CLI
Impact of UE and gNB transmission and reception timing on UE-to-UE CLI and enhancements related to it




1 gNB-to-gNB inter-cell co-channel interference
1.1 gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 


	company
	Proposals

	[1, New H3C]
	Proposal 1 Besides SBFD time/frequency configurations, other configurations, such as frame structure, SSB, CSI-RS, PxSCH DMRS and time domain allocation, and so on should be exchanged between gNBs. The information exchange among several gNBs can be handled by a central controller. The central controller can be a CU, a master gNB, or OAM.

Proposal 2: The NZP-CSI-RS used for CLI measurement can be periodic, aperiodic or semi-persistent.

Proposal 3: The NZP-CSI-RS for different aggressor gNBs should be different, and the configuration of the NZP-CSI-RS should be exchanged between gNBs by Xn interface, or handled by a central controller.

Proposal 4: Both options should be considered, different options can be used in different cases. Comparing with transparent UL resource muting, the non-transparent UL resource muting achieves better UL performance.

Proposal 5: In victim gNB, the PRACH/PUCCH/SRS should not use any resource that are overlapping with CSI-RS for CLI measurement, the PUSCH can perform rate matching around CSI-RS for CLI measurement.

Proposal 6: A measurement window can be introduced for improving the energy efficiency of the victim gNB. For the victim gNB, it can only measure the CLI measurement signals in the measurement windows, and ignore all the CLI measurement signals out the range of the measurement windows. Several measurement window can be configured, but only one is active. The measurement window is periodic, and its position is determined by the length, periodicity and offset.

Proposal 7: The reported CLI results can be short term or long term. The report can be full report or partial report, and can be event-triggered or periodic.

Proposal 13: The new RAN measurement abilities should be introduced for supporting the CLI measurement and reporting: CLI-RSSI and/or CLI RSRP


	[2, Huawei/HiSilicon]
	Proposal 5: Support CSI-RS port expansion to facilitate gNB-to-gNB channel measurement for SBFD and DTDD; Consider the following gNB-to-gNB channel characteristics to reduce the high overhead of CSI-RS caused by CSI-RS port expansion:
· gNB-to-gNB channel has a larger coherent time than gNB-UE channel.
· gNB-to-gNB channel has a larger coherent bandwidth than gNB-UE channel.

Proposal 6: Support gNB-to-gNB channel measurement resource management, coordination, and configuration by OAM.

Observation 6: PDCCH and PDSCH from the aggressor gNBs usually result in different cross link interference characteristics at the victim gNB.

Observation 4: Different uplink blank/muting resources can be used to measure spatial characteristics of gNB-to-gNB CLI caused by various DL signals and to avoid cross link interference.

Observation 5: Uplink resources muting pattern can be different for various DL channel(s)/signal(s).

Proposal 7: For gNB-to-gNB co-channel CLI measurement, support the following
· Muting REs in UL slot at the position of part of REs of the SSB, SIB1, and broadcast PDCCH from aggressive cell are supported to measure the spatial characteristics of downlink broadcast interference. 
· Muting REs in UL slot at the position of part of REs of unicast PDSCH and PDCCH from aggressive cell are supported to obtain the spatial characteristics of unicast PDSCH and PDCCH CLI. 
· Muting REs in UL slot at the position of REs of NZP CSI-RS from aggressive cell are supported to avoid strong CLI.

Observation 7: UE transparent uplink muting resources by either not scheduling mechanism or by CI mechanism is not flexible and very inefficient for gNB-gNB co-channel CLI handling.

Proposal 8: UE non-transparent uplink muting resources should be supported for gNB-gNB CLI measurement and avoidance.


	[3, Spreadtrum]
	Proposal 5: Transparent UL resource muting method should be prioritized for enhancement of gNB-to-gNB co-channel CLI measurement.


	[4, TCL]
	Observation 1: The victim gNBs, which measure gNB-to-gNB co-channel CLI using the CSI-RS/SSBs from neighboring cells (aggressor gNBs), may mandate the aggressor gNBs to transmit the CSI-RS/SSB in its UL muted resources, or the victim gNB may need to wait for the CLI-RS/SSBs from the aggressor gNBs. 

Observation 2: The procedure of gNB-to-gNB co-channel CLI measurement, based on NZP CSI-RS/SSB, can be performed at the aggressor gNB. The CLI level can then be shared with the victim gNB either through backhaul or OTA signaling.

Observation 8: The exchange of information among gNBs to facilitate CLI mitigation in dynamic TDD and SBFD operation can increase backhaul or OTA signaling among gNBs, especially in dense deployment scenarios. 

Observation 9: Information exchange among gNB through a master-slave gNB  model reduces the backhaul or OTA signaling significantly as compared to the information exchange through legacy way. 

Proposal 4: Study master slave gNB model for the assistance information exchange among gNB to reduce the backhaul or OTA signaling among gNB.


	[5, InterDigital]
	Observation 2. The victim gNB could monitor to detect one or more events to trigger gNB-to-gNB co-channel CLI measurement.

Proposal 2. Consider defining the events that may trigger the gNB-to-gNB CLI measurement.


	[6, vivo]
	[bookmark: _Ref142492496]Proposal 4: For gNB-to-gNB co-channel CLI measurement and/or channel measurement, NCD-SSBs configurations provided to neighbor gNBs can be used for CLI measurement at victim gNBs.
[bookmark: _Ref142492500]
[bookmark: _Hlk141890979]Proposal 5: For gNB-to-gNB co-channel CLI measurement and/or channel measurement, it is suggested to support NZP CSI-RS/SSB. NZP CSI-RS/(NCD-)SSB configurations can be provided to neighbor gNBs.
[bookmark: _Ref111121660]
Proposal 6: Assistance information exchange among gNBs can be considered for gNB-to-gNB CLI handling, including RSRP/RSSI and so on.
[bookmark: _Ref134719948]
Proposal 7: For gNB-to-gNB co-channel CLI measurement and/or channel measurement, transparent UL resource muting method is suggested. 


	[7, MediaTek]
	[bookmark: _Ref134979890]Observation 7: Uplink resource muting for inter-gNB CLI measurement reduces the resources available for the uplink transmissions.

[bookmark: _Ref134981295]Proposal 7: For the work item, RAN1 to recommend spatial domain estimation of gNB-to-gNB CLI, including direction of arrival (DOA) and amplitude of CLI. 

	[8, Intel]
	Observation 1
· For gNB-to-gNB CLI mitigation, the necessity of configuration of ZP CSI-RS or CSI-IM resources measurements to improve accuracy of RSSI or RSRP type of measurements remains to be established.
· However, use of ZP CSI-RS or CSI-IM resources may be considerable in estimating SINR under different interference hypotheses when considering coordination across more than two gNBs/TRPs.

Proposal 1
· Capture the following in TR 38.858:
· For gNB-to-gNB CLI mitigation,
· The configuration on the time/frequency/sequence/spatial information of CLI-RS (e.g., NZP CSI-RS, CD-SSB, and NCD-SSB) needs to be exchanged between gNBs to facilitate inter-gNB CLI measurements. 
· Measurement and reporting periodicity: at least periodic measurement resources and reporting can be applicable for CLI measurements.
· CLI measurements may be categorized as short-term and long-term interference measurements:
· Short-term CLI metrics may be defined based on CSI/CQI- or L1-RSRP/RSSI/SINR-like measurements.
· NZP-CSI-RS can serve as CLI-RS for short-term CLI metrics.
· Use of ZP CSI-RS or CSI-IM resources can be considered further for estimating L1-SINR under different interference hypotheses when considering coordination across more than two gNBs/TRPs.
· Long-term CLI metrics may be defined based on CLI-RSRP- or CLI-RSSI-like measurements.
· In addition to NZP-CSI-RS, CD-SSB and NCD-SSB can serve as CLI-RS at least for long-term CLI measurements.


	[9, Nokia]
	Proposal 1: It is essential for the gNB CLI measurements that the measuring/victim gNB is informed about the CLI-RS configuration over the Xn interface. This applies to both CLI-RS candidates, the SSB-based and CSI-RS-based measurements.

Proposal 2: gNB-to-gNB CLI measurements to follow a 2-step procedure. In the first step, gNBs use SSBs to obtain a course per-SSB CLI estimation. On a second step, CSI-RS are used to fine-tune the initially measured CLI levels.

Proposal 3: Periodic, and event-triggered reporting should be supported for gNB-to-gNB CLI measurements.


	[10, LGE]
	Working Assumption
The following is agreed to be captured in the TR with possibility for revision in the RAN1#114.
Inter-gNB CLI handling scheme #x: UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix
· Reference scheme for performance comparison
· Source x-1 (Huawei, HiSilicon): 
· UL resource muting is not applied and the gNB-to-gNB CLI interference covariance matrix is obtained based on UL DMRS.
· Source x-2 (Nokia, NSB): 
· E-LMMSE-IRC (Rel-14 NR Study Item phase. 3GPP TR 38.802, Section 10) without UL muting.
· Proposed Scheme for gNB-to-gNB co-channel CLI handling
· Source x-1 (Huawei, HiSilicon):
· The gNB-to-gNB CLI interference covariance matrix is obtained by muting some resources for the UL transmissions, based on a predefined pattern (in the evaluation, a comb-like muting pattern on one symbol for a PUSCH occasion is assumed) and the CLI can be suppressed by the MMSE-IRC receiver.
· Ideal channel estimation for UL PUSCH of victim gNB is assumed.
· Note: Other muting patterns are not precluded.
· Source x-2 (Nokia, NSB):
· E-LMMSE-IRC with UL muting (no resources colliding with aggressor gNBs resources used for interference estimation)
· Covariance matrix estimation based on assisted information exchange of the CLI aggressor characteristics over the Xn interface
· Specification Impact of the proposed scheme
· Source x-1 (Huawei, HiSilicon): 
· Non-transparent UL muting resource patterns (e.g. predefined) including its time and frequency location (e.g. symbol-level and/or RB-level and/or RE-level) with potential impact on PUSCH resource mapping
· No specification impacts
· Source x-2 (Nokia, NSB): 
· Signaling of assistance information for interference/channel estimation over Xn interface. Potential signaling of UL muting pattern.

Proposal 3. Adopt following text proposal for (N)CD-SSB based inter-gNB CLI measurement.
· Reference scheme for comparison
· Inter-gNB CLI measurement based on implementation (i.e., based on existing reference signals, without coordination)
· Proposed scheme
· (N)CD-SSB transmission among neighbouring gNBs are coordinated, i.e., single gNB transmits (N)CD-SSB and other neighbouring gNBs receive it.
· Analysis
· gNBs, which measure gNB-to-gNB co-channel CLI using (N)CD-SSBs from neighbor cells, require muting/skipping some of the (N)CD-SSBs if the time/frequency resource of (N)CD-SSBs for the gNBs is overlapping.
· Coarse tracking of inter-gNB CLI levels is enabled.
· Performance of initial access / cell search / RRM measurement can be degraded.
· Specification impact of the proposed scheme
· If centralized scheduler is assumed among neighbouring gNBs, no specification impacts 
· If centralized scheduler is not assumed among neighbouring gNBs, signalling enhancement between gNBs to support the handshake agreement between neighbouring gNBs for (N)CD-SSB configuration

Proposal 4. Adopt following text proposal for NZP CSI-RS based inter-gNB CLI measurement.
· Reference scheme for comparison
· Inter-gNB CLI measurement based on implementation (i.e., based on existing reference signals, without coordination)
· Proposed scheme
· The time when neighbouring gNB transmits NZP CSI-RS, gNB measures inter-gNB CLI based on transmitted NZP CSI-RS.
· Analysis
· The inter-gNB channel can be estimated and it can be used to helps Tx/Rx gNBs perform beamforming to reduce or avoid inter-gNB CLI.
· The inter-gNB CLI levels can be estimated.
· Specification impact of the proposed scheme
· If centralized scheduler is assumed among neighbouring gNBs, no specification impacts
· If centralized scheduler is not assumed among neighbouring gNBs and full coordination is assumed, signalling enhancement to support the handshake agreement between neighbouring gNBs for NZP CSI-RS resource configuration
· If centralized scheduler is not assumed among neighbouring gNBs and full coordination is not assumed, signalling enhancement to support information exchange of intended NZP CSI-RS resource configuration.

Proposal 5. Adopt following text proposal for UL resource muting for inter-gNB CLI handling.
· Reference scheme for comparison
· The inter-gNB CLI measurement without UL resource muting of victim gNB
· Proposed scheme
· The inter-gNB CLI measurement with UL resource muting of victim gNB
· Analysis
· The inter-gNB CLI levels/channel/interference covariance matrix can be measured with less interference from UL. 
· UL performance loss in victim gNB is expected due to muted resources.
· Specification impact of the proposed scheme
· For transparent UL muting, no specification impacts
· For non-transparent UL muting, muting pattern and muting indication if specified.


	[11, Sony]
	Observation 1: Transparent UL resource muting (Option 1) for gNB-gNB CLI measurements by avoiding RBs containing gNB-gNB CSI-RS resource can lead to 95% resource wastage since the CSI-RS resource occupies at most 8 REs in an RB.

Observation 2: Non-transparent UL resource muting (Option 2) for gNB-gNB CLI measurements can be performed at RE granularity and would not have any resource wastage compared to transparent UL resource muting.

Observation 3: RE muting may not be enabled for every UL/DL transmission.

Proposal 1: For UL resource muting to improve gNB-gNB CLI measurements, use non-transparent UL resource muting, where the gNB semi-statically configures one or more RE muting patterns for the UE, i.e., the UE is aware of which REs are muted.

Proposal 2: The gNB dynamically enables/disables RE muting for an UL/DL transmission and if multiple RE patterns are configured, the gNB indicates which RE muting pattern to apply in the dynamic grant.

Observation 4: RE muting on REs containing RS from multiple gNBs may degrade the reliability of UL transmissions.

Proposal 3: RE muting on REs containing gNB RS is conditional upon the transmission parameters, such as the L1 priority or MCS of the UL transmission.


	[12, NEC]
	Proposal 1: Study aperiodic or semi-persistent CSI-RS along with periodic CSI-RS for gNB-gNB CLI measurements 

Proposal 2: Define CLI sensitivity level as a measurement metric for gNB-gNB CLI measurements

Proposal 3: Support non-transparent UL rate matching/puncturing procedures at least for CLI measurement based on CSI-RS
· FFS for SSB


	[13, ZTE, China Telecom]
	Proposal 2: For gNB-to-gNB co-channel CLI measurement, both RSRP measurement and RSSI measurement can be considered. 
· The existing measurement resource configuration for SSB/CSI-RS can be applied as baseline for gNB-to-gNB co-channel RSRP measurement.
· Muting/skipping mechanism can be defined for at least NCD-SSBs. 
· The existing configuration of RSSI measurement resource, e.g., defined by a starting RB/symbol and a number of RBs/symbols together with a time-domain pattern given by periodicity/offset and SCS, can be applied as baseline for gNB-to-gNB co-channel RSSI measurement. 

Observation 1: The existing CSI-RS can be configured with up to 32 ports, which is not sufficient for the gNB-to-gNB co-channel channel measurement for gNBs equipped with 64 antenna ports in the practice.

Proposal 3: In order to perform the gNB-to-gNB co-channel channel measurement for CLI handling for gNBs equipped with 64 antenna ports, consider the following potential alternatives:
· Alt.1: Aggressor virtualizes the 64 antenna ports into 32 CSI-RS ports and obtains the 32-port CSI between aggressor and victim.
· Alt.2: Define NZP CSI-RS with up to 64 ports.
· Alt.3: Two 32-port CSI-RS resources are grouped together to measure the CSI between aggressor and victim, which is similar to the CSI-RS pairing defined in Rel-17 Multi-TRP CSI.

[bookmark: OLE_LINK8]Proposal 5: UL resource muting should be supported for more accurate gNB-to-gNB co-channel CLI and/or channel measurement. 

Proposal 6: Both of transparent-based and non-transparent-based UL resource muting methods should be considered. 
· For non-transparent method, at least RB level muting pattern should be supported. 
· [bookmark: OLE_LINK36]Alt.1: defining UL resource muting pattern and indication method
· Alt.2: enhancement of existing UL cancelation mechanism for higher indicating accuracy
· FFS: RE level muting pattern. 
[bookmark: OLE_LINK19]
Proposal 7: Regarding UL resource muting, the muting resource for uplink transmission can be determined according to the measurement resources.
· The measurement resource contains resource for gNB-to-gNB CLI and channel measurement. 
· A certain guard bands need to be reserved around the measurement resources for avoiding adjacent frequency interference (e.g., leakage from the adjacent RBs). 


	[14, CATT]
	Proposal 1: Neighboring gNBs could exchange measurement configuration information of SSB set and/or CSI-RS set (each SSB or CSI-RS in the set is associated with a specific beam) to enable beam level CLI measurement.

Proposal 2: Beam level measurement results and corresponding measurement resources could be exchanged among gNBs to achieve beam/spatial based CLI management.

Proposal 3: Select and agree on evaluation scenarios before further proceed to choose between transparent and non- transparent UL muting solutions in the WI phase.


	[15, CMCC]
	Proposal 1: For inter-gNB intra-subband CLI measurement and reporting, the transmissions of different aggressor gNBs are coordinated on different RSSI resources/occasions in a TDM/FDM manner.

Proposal 2: For Rel-19 Duplex WI, recommend the non-transparent UL resource muting method for inter-gNB co-channel CLI measurement and/or channel measurement. 


	[16, Apple]
	Proposal 6: For gNB-to-gNB co-channel CLI measurement, non-transparent UL resource muting method is baseline.


	[18, Panasonic]
	Observation 1: When the number of RE in PUSCH allocation varies between symbols in non-transparent UL resource muting method, UE design becomes more complex since the total transit power or PSD among symbols within PUSCH varies with and without muting.

Proposal 1: For UL muting resource for gNB-to-gNB CLI measurement, transparent UL resource muting method should be supported.


	[19, xiaomi]
	Proposal 11: Support periodic reporting for gNB-to-gNB CLI mitigation.

Observation 4: If the gNB measures co-channel CLI using CD-SSB from neighbor cells on uplink symbols, CD-SSB conflicting between victim gNB and aggressor gNB can be avoided.


	[20, Lenovo]
	Proposal 1: In order for each gNB to have a chance to measure CLI from any other gNB in its vicinity, support gNB-specific patterns for transmitting SSBs dedicated to CLI measurements. The SSBs can be configured as NCD-SSB.

Proposal 2: If SSB (CD or NCD) is used for gNB-to-gNB CLI measurements, the issue with timing misalignment at the victim gNB between SSB reception from aggressor gNBs and UL reception from served UEs can be handled by implementation.

Observation 1: Periodic RS (such as NZP CSI-RS and SSB) are not optimal for gNB-to-gNB CLI measurements. Using periodic RS without enhancements is wasteful and not easily scalable, especially for beam-based CLI measurement at FR2.

Proposal 3: Study enhancements to periodic RS for resource efficiency, scalability, and flexibility of gNB-to-gNB CLI measurement. Consider gNB-specific patterns of RS transmission and CLI measurement.

Proposal 4: Support exchange of reference signal configuration information among gNBs for the purpose of inter-gNB CLI measurement. 
[bookmark: _Hlk127537581]
Proposal 5: Support victim gNB indicating high-interference (non-preferred) beams to the aggressor gNB or the core network. Additionally, support the victim gNB reporting the amount/level of excess interference corresponding to the high-interference beams.
[bookmark: _Hlk127537585]
Proposal 6: Support victim gNB indicating preferred and high-priority Tx beams to the aggressor gNB.

Proposal 7: Further study inter-gNB CLI handling by aggressor gNBs selection.

Proposal 8: Support aggressor gNB indicating information of using high-interference beams to victim gNBs.
[bookmark: _Hlk115355161]
Proposal 9: To enable coordinated scheduling/beamforming, support coordination/matching of TDD DL/UL on certain slots/symbols for use of high-interference beams. This information can be exchanged by adding spatial parameters to the Intended TDD DL-UL Configuration IE.


	[21, NTT DCM]
	Proposal 3: Information for measurement window needs to be exchanged among gNBs via F1-AP.

Proposal 4: Information to be exchanged among gNBs should include spatial domain information.


	[22, OPPO]
	Proposal 1: A CLI-RSSI-alike resource, i.e. defined by a starting RB/symbol and a number of RBs/symbols together with a time-domain pattern given by periodicity/offset, can be used for gNB-to-gNB CLI measurement.
Proposal 2: RAN1 targets to support L1 gNB-to-gNB CLI measurement.
·  L1-based RSRP/RSSI can be considered;
· L1 gNB-to-gNB CLI measurement reporting with timestamp is exchanged over Xn interface.


	[23, China Telecom, ZTE]
	Proposal: Recommend to specify gNB-to-gNB co-channel CLI measurement and measurement information exchange for spatial domain coordination (beam nulling) to handle gNB-to-gNB CLI for dynamic/flexible TDD and SBFD in the follow up WI.


	[24, Samsung]
	Proposal 1: For gNB-to-gNB CLI measurement enhancements and UL resource muting, support Option 1 (UE transparent)

Proposal 2: For gNB-to-gNB CLI measurement enhancements, no specified gNB-side measurement capabilities are introduced in 38.215.


	[25, Qualcomm]
	Proposal 20: The following conclusion is to be captured in the TR
In the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, it is assumed that periodic NZP CSI-RS/SSB is the baseline. Also, for the study, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement. From the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, followings are observed:
· gNBs, which measure gNB-to-gNB co-channel CLI using CD-SSBs from neighbor cells, might require muting/skipping some of the CD-SSBs if the time/frequency resource of CD-SSBs for the gNBs is overlapping.
· This approach might at least incur impact on initial access / cell search / RRM measurement performance
· In order to address the above issue, NCD-SSBs can be used for CLI measurement at victim gNBs.
· SSB resources may be useful for coarse tracking of CLI levels 
· NZP CSI-RS resource configurations provided to neighbor gNBs can be used for the purpose of estimating inter-gNB CLI levels.
· NZP CSI-RS resource configurations provided to neighbor gNBs also can be used for the purpose of estimating inter-gNB channel which helps Tx / Rx gNBs perform beamforming to reduce inter-gNB CLI.

Proposal 21: Support beam hierarchy information exchange for inter-gNB CLI measurement via SSB and CSI-RS.

Observation 1: Transparent UL muting via gNB scheduling or ULCI can achieve the benefits for gNB-to-gNB co-channel CLI measurement, channel measurement already. Whether there is gain of introducing non-transparent UL resource muting needs further discussion. 
· A cell can contain legacy UEs and SBFD aware UEs and if there is a gain, the gain could only rely on SBFD aware UEs but not legacy UEs. 
· RAN1 needs to take into consideration of UE complexity, and potential increased PAPR impact of non-contiguous UL transmissions of introducing non-transparent UL resource muting.


	[27, WILUS]
	· Proposal 1: RAN1 to study UE non-transparent UL muting for gNB-to-gNB co-channel CLI handling by considering UE behaviors on UL muting resource with respect to the UL signal/channel and PHY priority.





1.2 Coordinated scheduling for time/frequency resources between gNBs
	company
	Proposals

	[2, Huawei/HiSilicon]
	Proposal 3: For coordinated scheduling of gNB-to-gNB co-channel CLI handling, the following are supported
· [bookmark: OLE_LINK1]DL resource blanking including time/frequency resource at the aggressor gNB to avoid strong interference to UL DMRS etc.
· UL resource restriction/blanking including time/frequency resources at the victim gNB to avoid UL performance degradation due to downlink CSI-RS etc.

Proposal 4: Support the exchange of SBFD time/frequency configuration among gNBs on condition dynamic SBFD is supported. 


	[4, TCL]
	Observation 3: Dynamic SBFD may create CLI to its neighbor’s gNB which perform semi-static SBFD. 

Observation 4: The following scenarios in which coordinated scheduling might be considered. 
· TDD cell – TDD cell
· Semi-static/dynamic SBFD cell – TDD cell
· Semi-static/dynamic SBFD cell – Semi-static/dynamic SBFD cell

Observation 5: In addition to the SBFD time/frequency configuration, the exchanging of DL/UL subbands pattern, and the knowledge of the dynamic SBFD may assist the gNBs for CLI mitigation. 

Proposal 1: To assist in mitigating gNB-to-gNB CLI during SBFD operation, consider exchanging the subbands pattern, and the knowledge of the dynamic SBFD among gNBs. 

Observation 6: An aggressor gNB performing dynamic TDD operation may exchange slot format with its victim gNBs, and an aggressor gNB performing SBFD operation may exchange the semi-static SBFD time and frequency configuration, and the dynamic SBFD time and frequency. 

Proposal 2: During the simultaneous existence of SBFD and dynamic TDD operations among gNBs, consider at-least the following information exchange among gNBs: 
· TDD UL-DL configuration
· Semi-static SBFD time and frequency configuration 
· Dynamic SBFD time and frequency
· SBFD Subbands pattern   


	[8, Intel]
	Proposal 2
· Capture the following in TR 38.858:
· For gNB-to-gNB CLI mitigation based on coordinated scheduling, resource blanking at different granularities (e.g., PRB-slot-level, PRB-symbol-level, RE-level or RE-group-level) and related information exchange between gNBs can be effective methods.
· DL resource blanking at aggressor gNB help to protect the UL transmission at the victim gNB.
· UL resource blanking at victim gNB can be supported by the existing mechanism on the UL resources that is interfered by the aggressor gNB.    


	[9, Nokia]
	Proposal 7: Expand the Xn/F1 inter-node signaling of Intended TDD DL-UL Configuration to include at least the following enhancements: (i) new flexible SBFD slot formats, (ii) options to indicate that the sending node will dynamically decide on which slot formats from limited set of formats it will use, (iii) possible transmit power control offsets for DL symbols in some slot(s)

Observation 9:	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.

	[10, LGE]
	Proposal 6. Adopt following text proposal for coordinated scheduling for time/frequency resources between gNBs for inter-gNB CLI handling.
· Reference scheme for comparison
· Intended TDD UL DL configuration is shared among gNBs
· Proposed scheme
· Semi-static and dynamic SBFD time/frequency configuration is shared among gNBs
· Analysis
· The pair of aggressor and victim gNBs and the probability of gNB-to-gNB co-channel CLI occurrence can be determined
· Specification impact of the proposed scheme
· Information exchange enhancement to support sharing intended SBFD configuration and/or time/frequency configuration between gNBs


	[11, Sony]
	Observation 5: Since the backhaul among gNBs has high latency, exchanging information between gNBs via the backhaul for coordinated scheduling has limited benefit in dynamic scheduling at each of the gNBs.

Proposal 4: Introduce new RS that can be used as Over-The-Air (OTA) physical layer signalling between gNBs for scheduling coordination.

Observation 6: Signalling of information on Slot & SBFD Format between gNBs is beneficial for coordinated scheduling.

Proposal 5: The gNB-gNB RS is used to indicate the Slot & SBFD Format of the gNB transmitting the RS.

Observation 7: Since URLLC traffic has ultra-low latency, the gNB may need to schedule a URLLC transmission in a slot even if the gNB is aware that that slot suffers from CLI.  It is therefore beneficial that an aggressor gNB is aware of the L1 priority of a victim gNB’s transmission.

Proposal 6: The gNB-gNB RS is used to indicate L1 priority of a scheduled transmission.

Observation 8: In a sensible network, one gNB does not force another gNB to stop its transmissions/receptions since if every gNB forces every other gNB to blank/restrict its resources, then the entire network would fail to function.

Observation 9: If the backhaul (Xn-interface) is used to signal the resources for blanking/restriction, then a gNB can only promise to blank/restrict resources on some distant future slots, since the backhaul (Xn-interface) is slow.

Observation 10: It is not practical for one gNB to promise another gNB that it would blank/restrict its resources in some distant future slots, since the traffic/scheduling at each gNB occurs dynamically.

Proposal 7: Blanking/restriction of resources for coordinated scheduling is not further considered unless the following concerns are addressed:
· How does a gNB decide where and when to perform resource blanking/restriction?
· How far ahead should a gNB blank/restrict a resource?


	[12, NEC]
	Proposal 4: Following information exchange between gNBs is supported for coordinated inter-gNB scheduling 
· DL beam scheduling information
· DL transmission power information 

Proposal 5: For inter-gNB CLI mitigation, gNBs exchange with each other the UL subband frequency resource configuration and SBFD time occasions


	[13, ZTE, China Telecom]
	[bookmark: OLE_LINK33]Observation 4: The scheduling mechanism can be optimized for interference reduction if the related configuration (e.g., SBFD time/frequency, dynamic TDD) of the neighbouring gNB is obtained. 

Observation 5: The gNB-to-gNB CLI can be accurately measured and effectively coordinated only after the related configuration (e.g., SBFD time/frequency, dynamic TDD) of the neighbouring gNB is obtained. 

Proposal 13: The related configuration (e.g., SBFD time/frequency, dynamic TDD) should be exchanged among gNBs for more accurate CLI measurement and more effective CLI handling 


	[14, CATT]
	Proposal 4: For details of coordinated scheduling for time/frequency resources between gNBs for gNB-to-gNB co-channel CLI handling, at least followings can be considered to be exchanged. 
· DL resource blanking including time/frequency resource at aggressor gNB
· UL resource restriction including time/frequency resources among gNBs
· Coordination of  SBFD configuration


	[15, CMCC]
	Proposal 3: For Rel-19 Duplex WI, recommend the following coordinated scheduling enhancements for inter-gNB co-channel CLI handling in dynamic/flexible TDD:
· Enhance the backhaul signaling between gNBs to exchange scheduling information in the time/frequency domain.
· Enhance the backhaul signaling between gNBs to exchange beam information in the spatial domain.


	[16, Apple]
	Proposal 5: For co-channel CLI handling for dynamic TDD and/or SBFD, study feasibility and benefit of R17 IAB solutions for coordinated scheduling between gNBs, e.g., 
Desired Tx power at aggressor gNB, associated with SBFD slots/symbols
Desired and/or prohibited beams, associated with SBFD slots/symbols
Coordinated scheduling on resources used for each link direction, associated with SBFD slots/symbols


	[17, Ericsson]
	[bookmark: _Toc142488252]Observation 1 Protected dTDD is a simple and robust scheme for mitigating the performance impact of CLI without requiring fast exchange of information between gNBs. The scheme is feasible for operation both within and between operators.
[bookmark: _Toc110937396][bookmark: _Toc110940428][bookmark: _Toc111211680][bookmark: _Toc110937457][bookmark: _Toc110940191][bookmark: _Toc115345332][bookmark: _Toc110936881][bookmark: _Toc110937066][bookmark: _Toc115356057][bookmark: _Toc142488253][bookmark: _Toc118384082][bookmark: _Toc131588383]Proposal 1 Capture the performance of protected dTDD in the TR as a beneficial CLI handling scheme under the umbrella of "co-ordinated scheduling for time/frequency resources between gNBs for gNB-to-gNB co-channel CLI handling."


	[19, xiaomi]
	Proposal 14: Non-transparent method of supporting UL reserved resource indication is slightly preferred. 


	[22, OPPO]
	Proposal 5: To support coordinated scheduling between gNBs, more flexible configuration exchange over Xn/F1 interfaces should be studied, e.g. SBFD time/frequency configuration and TDD DL-UL configuration with periodicity longer than 10-ms.


	[25, Qualcomm]
	Proposal 22: The following conclusion is to be captured in the TR
From the study of the benefit of knowledge among gNBs of semi-static SBFD time and frequency configuration, followings are observed:
· The knowledge among gNBs of semi-static SBFD time and frequency configuration can be beneficial depending on gNB implementation
Note: As of RAN1#113, there are no evaluation results to verify the magnitude of the benefit

Proposal 23: Support coordinated scheduling on DL Tx restriction on UL resources between cells, e.g. protect its high priority at least periodic UL transmission.

Proposal 24: For frequency-domain coordinated scheduling, support information exchange between gNBs of the locations of the frequency domain resources reserved for DL-only transmission or UL-only reception.




	company
	Proposals

	[2, Huawei/HiSilicon]
	Observation 1: If the interference covariance matrix for the gNB-gNB co-channel CLI can be estimated accurately, the gNB-gNB co-channel CLI can be suppressed effectively at the gNB UL receiver for both SBFD and dynamic/flexible TDD. 


	[9, Nokia]
	Proposal 4: E-LMMSE-IRC should be considered as a possible solution for CLI mitigation, potentially assisted through information exchange of the CLI aggressor characteristics over the Xn interface (or the F1 interface in case of gNB-split architectures). 

Observation 1: Existing DL RSs (e.g., CSI-RS) can be used for gNB-to-gNB CLI channel interference measurements.

Proposal 5: Signal UL muting patterns to UEs in the victim cell to enable interference channel estimation and cancellation schemes based on advanced receivers, potentially assisted through information exchange of the CLI aggressor characteristics over the Xn interface.

Observation 2:	Link-level simulations show that UL muting helps improving the accuracy of the receiver estimation to suppress or cancel the interference.

Observation 3:	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.




1.3 Spatial domain coordination method for gNB-to-gNB CLI handling
	company
	Proposals

	[1, New H3C]
	Proposal 8: The beam information exchange can be handled by a central controller. The beam information consists of gNB ID+CLI measurement configuration which including the signal resource ID. 

Proposal 9: For CSI-RS for CLI measurement, a dedicated indication, such as cli-info, can be introduced in the CSI-RS resource configuration to indicate the usage of this CSI-RS resource.

Proposal 10: All the CLI results of all beams should be reported in full report mode, while preferred beam set and non-preferred beam set are reported in partial report mode. The periodic or event-triggered report can be also used for the beam based CLI report.

Proposal 11: The central controller determines the non-preferred beam or preferred beam for aggressor gNB according to the dedicated algorithms. The number of the non-preferred beam for one aggressor gNB should not exceed a maximum number.

Proposal 12: A restriction window can be introduced, where the aggressor gNB cannot use the non-preferred beams, but the victim gNB can use any beam. Several restriction window can be configured, but only one is active. The measurement window is periodic, and determined by the length, periodicity and offset.

	[2, Huawei/HiSilicon]
	Proposal 1: For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, channel measurement among multiple gNBs is supported to enable beam nulling.

Proposal 2: For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, beam pairing is supported via gNB implementation.

	[3, Spreadtrum]
	Proposal 1: Study the benefit and the procedure of information exchange of preferred/no-preferred DL beams as well as measurement resource considering the following
· Determine preferred/non-preferred DL beams based on beam level RSRP measurements
· A threshold can be used to determine preferred/non-preferred DL beams

Proposal 2: Aperiodic or on-demand gNB CLI measurement/report could be further investigated for inter-gNB CLI handling.

Proposal 3: Preferred/non-preferred DL beam is suggested to be used/restricted for aggressor gNB transmission.


	[4, TCL]
	Observation 7: Sharing the information of the victim gNB's preferred UL beam for UL UE with the aggressor gNB can assist in adjusting the aggressor gNB's DL Tx beam or performing Tx beam nulling.  

Proposal 3: Consider the information exchange of the preferred/restricted DL and UL beams of the aggressor and victim gNBs with each other, based on the beam ID and TCI state. 


	[5, InterDigital]
	Observation 1. The gNB-to-gNB co-channel CLI mitigation can be based on spatial domain coordination, where the CLI measurement can be based on beam sweeping at both victim and aggressor gNBs.

Proposal 1. Consider using spatial domain coordination for gNB-to-gNB co-channel CLI measurement and mitigation, where the victim gNB measures beam-swept CLI and sends, to the aggressor gNB, information on the SSB index or the CRI of the aggressor beams with the highest and/or lowest CLI in addition to the measured CLI.


	[6, vivo]
	[bookmark: _Ref127292614][bookmark: _Ref142492591]Proposal 8: For spatial domain coordination, beam nulling should also be assumed in reference scheme. Fro the proposed scheme, DL throughput performance would be degraded for a gNB with beam nulling operation. This scheme may be possible within a single operator. It is not clear how the scheme works for inter-operators.


	[8, Intel]
	Observation 2
· For spatial domain coordination for gNB-to-gNB CLI mitigation, 
· The combination of indication of the intended Tx/DL beams from aggressor gNB to victim gNB and the preferred/not-preferred Tx/DL beams of the aggressor gNB from victim gNB to the aggressor gNB can be beneficial by enabling coordinated scheduling decisions and appropriate user selection for beamformed Tx/Rx.

Proposal 3
· Capture the following in TR 38.858:
· For spatial domain coordination for gNB-to-gNB CLI mitigation, 
· In addition to the preferred/not-preferred Tx/DL beams of the aggressor gNB that can be signalled from a potential victim gNB to a potential aggressor gNB, it can be beneficial to signal the intended Tx/DL beams or beam nulling information of a potential aggressor gNB to a potential victim gNB.


	[9, Nokia]
	Obervation 7:  In scenarios where aggressor gNBs are using static DL-heavy TDD frame configurations, the victim gNB should measure the complex channel matrix and report it back to the aggressor for future precoding matrix adaptation/beam-nulling.

Observation 8: Applying restrictions of a large set of the downlink beams might result in large downlink performance degradation on the aggressor gNB.

	[10, LGE]
	Proposal 7. Adopt following text proposal for the spatial domain coordination method.
· Reference scheme for comparison
· Spatial domain configuration is not shared among gNBs
· Proposed scheme
· Intended downlink beam information is shared among gNBs
· Analysis
· Inter-gNB CLI can be avoided or reduced when CLI dominant beam of aggressor gNB in victim gNB’s point of view is not used.
· Specification impact of the proposed scheme
· If centralized scheduler is assumed among neighbouring gNBs, no specification impacts.
· If centralized scheduler is not assumed among neighbouring gNBs and if full coordination is not assumed, signalling enhancement between gNBs to support sharing preferred/non-preferred DL Tx beam information in terms of reference signal ID (e.g., NZP CSI-RS resource ID, SSB index) between gNBs
· If centralized scheduler is not assumed among neighbouring gNBs and if full coordination is assumed, signalling enhancement between gNBs to support the handshake agreement between victim and aggressor gNB for the DL transmit beam determination.
· Step 0: Measurements and identification of aggressor(s)
· Step 1: indication of DL Tx beam change request by the victim gNB.
· Step 2: confirmation by the aggressor gNBs on whether it can accept the new DL Tx beam conditions.


	[12, NEC]
	Proposal 8: A common understanding of the overall framework of spatial domain gNB-to-gNB CLI coordination should be made firstly. 
[bookmark: OLE_LINK12]
Proposal 9: Rel-18 dynamic/flexible TDD can consider the following framework for CLI management, 
· Step 0: The victim identifies gNB-to-gNB CLI based on measurement of reference signal from the aggressor (e.g., SSB, CSI-RS or other measurement resource);
· Step 1: The victim indicates interference information identified from Step 0, e.g., index of high-interference beam, channel state information for the interference channel, etc, to the aggressor via either air interface or backhaul; 
· [bookmark: OLE_LINK13]Step 2: The aggressor and/or victim start to perform CLI handling schemes; 
· Step 3: The victim measures the reference signals sent by the aggressor to evaluate the CLI handling effect; 
· Step 4: The victim feedbacks the CLI mitigation effect of the different CLI handling schemes.

Proposal 10: Spatial domain coordination can be considered by aggressor gNB and/or victim gNB for handling gNB-to-gNB CLI, e.g., 
· Some spatial domain information related to interference channel can be exchanged from victim to aggressor, such as, index of high-interference beam, channel state information, 
· Resources to be used by the aggressor for high-interfering downlink Tx beams and resources to be used by the victim for high-interfered uplink Rx beams are determined according to the preset (or preconfigured) time domain pattern., 
· Adjusting the beamforming of the DL transmission by considering the channel state information of the interference channel, e.g., beam nulling. 


	[13, ZTE, China Telecom]
	[bookmark: OLE_LINK32]Observation 8: Beam nulling can effectively improve the uplink 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.
[bookmark: OLE_LINK38]
Observation 9: Beam nulling can effectively improve the uplink packet latency.
· UL performance gains on UL mean 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

Proposal 19: Support beam nulling as one of potential CLI handling schemes for dynamic TDD and SBFD. 


	[19, xiaomi]
	Observation 8: The gNB-to-gNB CLI level may be varied among different Tx-Rx beam pairs.

Proposal 12:  Both Option 1 and Option 2 can be adopted for gNB-to-gNB CLI mitigation. 

Proposal 13:  Victim gNB is responsible to mute Rx beam at victim gNB or Tx beam at aggressor gNB. 


	[23, China Telecom, ZTE]
	Observation from figure 4 and 8: Beam nulling by aggressor gNB at victim slots can suppress the inter gNB interference larger than 15dB for victim slots and having little effect on other slots.

Observation from figure 5(a), 6, 9(a), 10: When there is serious inter gNB interference, beam nulling can significantly suppress the interference and improve the UL throughput.

Observation from figure 5(b), 9(b): The percentage of the DL throughput decrease caused by beam nulling is much lower than the UL throughput increasing percentage.


	[25, Qualcomm]
	Proposal 25: The following conclusion is to be captured in the TR:
For spatial domain coordination, the exchange of beam related information among gNB(s) (e.g., victim gNB(s) and aggressor gNB(s)) can be an enabler for inter-gNB co-channel CLI management.
· For example 1 (from aggressor gNB to victim gNB), DL beam indication from aggressor gNB(s)
· For example 2 (from victim gNB to aggressor gNB), preferred/restricted DL beam and associated resource configuration, beam based inter-gNB co-channel CLI measurement result from victim gNB
For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, DL Tx beam information of the gNB can be exchanged between gNBs. Reference signal resource ID (e.g., NZP-CSI-RS resource ID, SSB index) can be used as beam information exchange between gNBs.
For spatial domain enhancement of gNB-to-gNB CLI handling, RAN1 agreed to study the benefit and the procedure of the information exchange of at least the preferred/non-preferred DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs

Proposal 26: Support RAN1 to prioritize example 2 in spatial domain coordination agreement for inter-gNB co-channel CLI management. 





1.4  UE and gNB transmission and reception timing
	company
	Proposals

	[2, Huawei/HiSilicon]
	Observation 2: In current specification, the UL signal and downlink interference can be aligned (within CP) when proper TAoffset is configured and/or proper overall timing of victim cell is applied. The necessity of further enhancement of UE and gNB transmission and reception timing is not clear.


	[3, Spreadtrum]
	Proposal 4: Study the necessity of enhancement on transmission and reception timing misalignment in gNB-to-gNB CLI measurement through simulation results as well as considering the limitations of TA adjustment of UE.


	[6, vivo]
	[bookmark: _Ref110953032]Proposal 11: Transmission and reception timing adjustment can be supported in Rel-18 dynamic/flexible TDD to accurately estimate interference channel and effectively suppress CLI from aggressor gNB. 
[bookmark: _Ref110953034][bookmark: _Ref115193673][bookmark: _Hlk126658722]
Proposal 12: For transmission and reception timing adjustment, victim gNB should adjust transmission timing of the served UEs to align with DL transmission signal arrival of aggressor gNB. A negative TA can be configured for UEs served by victim gNB. The timing adjustment is slot specific.


	[8, Intel]
	Proposal 7
· Capture the following in TR 38.858:
· For gNB-to-gNB CLI mitigation, enhanced timing synchronization can be facilitated between gNBs to enable improved estimation of timing offsets between neighboring gNBs to enable better CLI estimation and its management. 
· Such can be realized by exchange of gNB Rx-Tx time difference based on CSI-RS reception from another gNB.


	[10, LGE]
	Proposal 8. Adopt following text proposal for UE and gNB transmission and reception timing for inter-gNB CLI handling.
· Reference scheme for comparison
· Uplink reception timing from serving UE and downlink reception timing of CLI measurement resource transmitted from aggressor gNB at victim gNB is not aligned.
· Proposed scheme
· When the victim gNB receives uplinks from serving UEs at the time it receives CLI measurement resources from the aggressor gNB, it aligns the timing of receiving uplinks from those UEs with the time it receives CLI measurement resources.
· Analysis
· Inter-gNB CLI measurement can be enabled even when the timing difference between UL timing at victim gNB and DL reception timing at victim gNB of CLI measurement resource transmitted from aggressor gNB exceeds CP duration.
· Specification impact of the proposed scheme
· Two different UL transmit timing of UEs served by victim gNB according to CLI measurement at victim gNB.


	[11, Sony]
	Observation 11: As per TS38.211, a TDD UE expects a time gap of at least NTX-RX = 13 ms or 7 ms for FR1 and FR2 respectively between the end of an UL transmission and the start of a DL reception for UL to DL switching and this time gap is provided by setting NTA,offset = 13 ms.

Observation 12: Setting NTA,offset ≤ 0 to align an UL transmission with an aggressor gNB’s DL transmission, i.e. CLI, at a victim gNB’s receiver may lead to:
· insufficient time gap (<NTX-RX) at the UE between the end of the UL transmission and the start of a DL reception for UL to DL switching
· self-interference at the victim gNB for NTA,offset < 0 due to the UL reception extending beyond the UL slot and into a subsequent DL slot and a DL transmission starting at that DL slot.

Proposal 8: Add a time alignment offset TUL to the overall timing advance, TTA = NTA + NTA,offset + TUL for UL transmissions so that the UL transmission is OFDM symbol aligned with any inter gNB DL CLI at the victim gNB’s receiver and also so that there is a sufficient time gap at the UE between the end of an UL transmission and the start of a DL reception for UL to DL switching.


	[13, ZTE, China Telecom]
	[bookmark: OLE_LINK31]Observation 2: Based on the field test, a clear timing difference is observed between the symbol boundary and the arrival time of the reference signal received at the victim for gNB-to-gNB co-channel CLI measurement and/or channel measurement.
[bookmark: OLE_LINK11]
Proposal 4: RAN1 further discusses the potential issue and solution for the timing difference observed between the symbol boundary of the victim gNB and the arrival time of the reference signal received at the victim for gNB-to-gNB co-channel CLI measurement and/or channel measurement.


	[14, CATT]
[R1-2307085]
	Observation 1:  It is difficult to decide on the impact on system performance from CLI measurement inaccuracy without detailed agreed evaluation methodology. 

Proposal 7: UL timing alignment-based solution is not feasible for deployment scenario with multiple CLI.


	[15, CMCC]
	Proposal 6: For Rel-19 Duplex WI, recommend the enhancement of UE and gNB transmission and reception timing alignment, including setting  via information n-TimingAdvanceOffset or defining negative .


	[19, xiaomi]
	Observation 5: There is severe ISI between CLI RS and UL data at victim gNB side with non-zero  .
[bookmark: _Hlk126869353]
Observation 6: One CLI RS symbol may result in two UL symbol unavailable at victim gNB side due to the misalignment of timing between CLI-RS arrival timing and UL timing.

Observation 7: For each UL/DL transition at victim gNB, at least one OFDM symbol is not available for the victim gNB if zero is configured.





1.5 Power control based solution
	company
	Proposals

	[2, Huawei/HiSilicon]
	Observation 3: Reducing DL Tx power may cause negative impact on both UL and DL performances, thus should be considered carefully. 


	[6, vivo]
	[bookmark: _Ref142492516]Proposal 9: For Inter-gNB CLI handling schemes based on Tx power adjustment, DL throughput and coverage performance would be degraded for a gNB with power reduction. This scheme may be possible within a single operator. It is not clear how the scheme works for inter operators.
[bookmark: _Ref142673225][bookmark: _Ref111189380]
Proposal 10: For DG PUSCH, UL power control can be achieved by gNB implementation. For CG PUSCH, the necessity of the enhanced power control has not been justified so far. If necessary, the UL power control schemes for SBFD operation can be reused for dynamic TDD.  


	[7, MediaTek]
	[bookmark: proposal3][bookmark: proposal_3][bookmark: _Ref118368090]Proposal 1: For the work item, RAN1 to recommend configuration of separate UL power control loops for CLI and non-CLI slots for gNB-to-gNB CLI handling in dynamic TDD and SBFD.   

[bookmark: _Ref118368112]Proposal 2: Support the use of a bitmap for slot indication to the UE when separate UL power control loops are configured for gNB-to-gNB CLI handling in dynamic TDD and SBFD.   

[bookmark: _Ref118367706]Observation 2: Enabling UL power boosting on CLI slots can significantly improve UL SINR and UL UPT in the presence of gNB-gNB CLI


	[8, Intel]
	Proposal 4
· Capture the following observation in TR 38.858:
· DL transmission power adjustments can provide an effective tool for effective mitigation of gNB-to-gNB or UE-to-UE CLI. 
· For most PDCCH and PDSCH transmissions the gNB may adjust the DL transmit power via implementation in a manner transparent to a UE.
· It can be beneficial for link adaptation to have CSI feedback corresponding to CSI-RS resources with different hypotheses on DL transmission power levels.

Proposal 5
· Capture the following in TR 38.858:
· For effective mitigation of gNB-to-gNB or UE-to-UE CLI, it can be beneficial to provide a UE with a second value of CSI-RS downlink transmit power for certain CSI-RS resources derived from a second CSI-RS power offset value or an additional offset that is applied to the SSB downlink transmit power.

Observation 3
· To enable application of different UL transmit power levels for UL transmissions in slots/symbols without or with cochannel CLI, it would be necessary to be able to indicate such slots/symbols to a UE.  

Proposal 6
· Capture the following in TR 38.858:
· For effective mitigation of gNB-to-gNB or UE-to-UE CLI via application of different ULPC parameters in different slots/symbols with or without cochannel CLI, the following means for identification of such slots/symbols at a UE can be considered further: 
· Option A. Different sets of ULPC parameters can be configured for use in different slots/symbols depending on whether they are semi-static UL symbols or not as indicated via the cell-specific and/or UE-specific TDD DL-UL configuration.
· Option B. Slots or symbols to apply different UL power control parameters may be identified using a configuration of slot format indication that is separate from semi-static cell-specific or UE-specific TDD UL-DL slot format configuration.
· Details of potential parameters of ULPC that may be separately applied, e.g., P0, \alpha, CLPC-related parameters, etc. can be considered further.
· Handling of UL transmissions that may span symbols/slots identified to apply different ULPC parameters can be considered further.


	[9, Nokia]
	Observation 4:	Uplink power control specifications have high degree of flexibility; current specifications allow that a UE can be configured with multiple p0 values.

Observation 5:	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.

Proposal 6: Enhancements on the signaling between gNBs is required to inform about the desired power reduction at the aggressor(s) cells.

Observation 6:	System-level simulations show that adjusting the gNB transmit power is a relevant scheme for gNB CLI mitigation. However, the effects on the macro gNB should be carefully considered.

	[10, LGE]
	Proposal 2. Adopt following modification of previous working assumption.
Working assumption
The following is agreed in principle to be captured in the TR with possibility for revision in the RAN1#114.
Inter-gNB CLI handling scheme #x: Power Control scheme based on UE Tx Power Adjustment
· Reference scheme for performance comparison
· Source 5-1 (Nokia, NSB): 
· Dynamic TDD baseline operation.
· Source 5-2 (Qualcomm): 
· Same UL power control parameters for slots of DG-PUSCH with CLI and slots without CLI.
· Proposed Scheme for gNB-to-gNB co-channel CLI handling
· Source 5-1 (Nokia, NSB): 
· UE Tx power optimization to improve the UL SINR condition on the victim gNBs
· Source 5-2 (Qualcomm): 
· Different UL power control parameters for slots of DG-PUSCH with CLI and slots without CLI. 
· Specification Impact of the proposed scheme
· Source 5-1 (Nokia, NSB): 
· Indication of specific open loop power control parameters is supported since URLLC studies for dynamic grant scheduling. 
· Other UL signals do not support such flexibility and specifications changes can be discussed
· Source 5-2 (Qualcomm): 
· Different UL power control mechanisms (both closed-loop and open-loop) for slots with CLI and without CLI.
· No specification impacts

Proposal 9. Adopt following text proposal for downlink power control-based solution for inter-gNB CLI handling.
· Reference scheme for comparison
· The same downlink transmit power applies when the inter-gNB CLI is present and when it is not.
· Proposed scheme
· The downlink transmit power at aggressor gNB is reduced when the inter-gNB CLI is present compared to when the inter-gNB CLI is not present
· Analysis
· The inter-gNB CLI at victim gNB can be reduced.
· The coverage of aggressor gNB varies.
· Specification impact of the proposed scheme
· CSI reporting of the UEs served by aggressor gNB
· If centralized scheduler is assumed among neighbouring gNBs, no specification impacts.
· If centralized scheduler is not assumed among neighbouring gNBs, signalling enhancement between gNBs to support the handshake agreement between victim and aggressor gNB for the DL transmit power control.
· Step 0: Measurements and identification of aggressor(s)
· Step 1: indication of DL Tx power change request by the victim gNB.
· Step 2: confirmation by the aggressor gNBs on whether it can accept the new DL Tx power conditions.

Proposal 10. Adopt following text proposal for uplink power control-based solution for inter-gNB CLI handling.
· Reference scheme for comparison
· Same open-loop/closed-loop UL power control parameters for UL transmission with CLI and slots without CLI.
· Proposed scheme
· Different open-loop/closed-loop UL power control parameters for UL transmission with CLI and slots without CLI.
· Analysis
· The victim gNB have chance to overcome the inter-gNB CLI by UL power boosting
· Specification impact of the proposed scheme
· No specification impacts for separate closed-loop power control
· No specification impacts on DG-PUSCH
· For CG-PUSCH and MSG3 PUSCH, separate open-loop power control parameter


	[13, ZTE, China Telecom]
	
Proposal 11: Regarding gNB-to-gNB CLI handling in power domain, it should be supported to configure separate sets of power control parameters, such as, target received power(P0), pathloss compensating factor(α), closed power control loop states, configured maximum output power(), etc, for UL transmission in different resources with/without gNB-to-gNB CLI. 

Observation 3: Regarding DL Tx power adjustment, DL coverage can not be guaranteed. And downlink measurement and power configuration may be affected.

Proposal 12: It should be de-prioritized  for mitigating gNB-to-gNB CLI through DL Tx power adjustment. 


	[14, CATT]
	Proposal 5: Reduced cell coverage and performance loss caused by degraded UE SINR should be taken into account, while considering gNB-to-gNB CLI handling via downlink power control based schemes.

Proposal 6: Considering increased UE-to-UE CLI and implementation feasibility, uplink power control based scheme is not appropriate for gNB-to-gNB CLI handling.


	[15, CMCC]
	Proposal 4: For Rel-19 Duplex WI, recommend the enhancements of the backhaul signaling between gNBs to exchange necessary information in the power domain.

Proposal 5: For Rel-19 Duplex WI, recommend applying separate open-loop/closed-loop power control parameters for slots with co-channel CLI and without co-channel CLI:
· Configure different open-loop power control parameters;
· Enhancement on closed-loop state configuration or indication in default closed-loop state case, e.g., PUSCH scheduled by fallback DCI or normal DCI without SRI indication.


	[19, xiaomi]
	Proposal 15: Deprioritize DL power enhancement for gNB-to-gNB CLI mitigation.

Proposal 16: Reuse exiting UL power control mechanism to combat the CLI from aggressor gNB.


	[22, OPPO]
	Proposal 6: Existing power control mechanism with separate open loop power control parameters can be reused for UL transmissions with CLI and without CLI.


	[25, Qualcomm]
	Proposal 27: Support of gNB recommending another gNB to have X dB power backoff on time/frequency/spatial resources to mitigate inter-gNB CLI. 
· The final decision of DL Tx power at aggressor gNB will be up to gNB implementation.

Proposal 28: Inter-gNB CLI can be mitigated by coordinating and configuring slot-specific power control parameters for slots with CLI and without CLI
· For SBFD, power control parameters configured for SBFD slots can be different from those configured for HD slots
· For dynamic TDD, power control parameters configured for slots where the two cells have different traffic direction can be different from those configured for slots with aligned traffic directions in the two cells.





1.6 Others
	company
	Proposals

	[20, Lenovo]
	[bookmark: _Hlk115355165]Proposal 10: Study unified inter-cell CLI handling through transmitting SRS by aggressor gNB/UE and measuring interference by victim gNB/UE.

Proposal 11: Support assigning priorities to victim gNBs so that the aggressor gNB will be able to limit or avoid the CLI towards at least high-priority victim gNBs.
[bookmark: _Hlk115355168]
Proposal 12: The impact on the PUSCH reception when receiving CLI measurement RS can be solved by gNB implementation. 


	[25, Qualcomm]
	Proposal 16: Recommend a modification in the TR 38.858:
TR 38.858 to split section 8.3 into 8.3 to capture general schemes for inter-gNB CLI handling solutions, and 8.4 to capture the description for inter-gNB handling schemes with evaluation results.

Proposal 17: Update the following RAN1 agreement with the updates:
Inter-gNB CLI handling scheme #x: Frequency Domain Coordination Scheme
· Reference scheme for performance comparison
· Source x-1 (Qualcomm): 
· Deployment scenario #1: Indoor office (InH) with dynamic TDD assignment (FFFFF)
· Deployment scenario #2: Urban Macro (UMa) with dynamic TDD assignment of DDDSU or DSUUU
· Proposed Scheme for gNB-to-gNB co-channel CLI handling
· Source x-1 (Qualcomm): 
· The frequency resources within a carrier are split into a DL-only resource (i.e., DL subband) and UL-only resources (UL-subband) [in asynchronous/CLI slots].
· This subband split provides frequency isolation between aggressor and victim gNBs which helps mitigate inter-gNB co-channel CLI.
· Each gNB can either transmit in the downlink resource or receive in the uplink resource.
· Specification Impact of the proposed scheme
· Source x-1 (Qualcomm): 
Information exchange between gNBs of the locations of the frequency domain resources reserved for DL-only transmission or UL-only reception.

Proposal 18: Update the agreement with the following updates:
Inter-gNB CLI handling scheme #x: Spatial Domain Coordination Scheme for gNB Tx-Beam Nulling
· Reference scheme for performance comparison
· Source x-1 (China Telecom, ZTE): 
· No Tx beam nulling since the aggressor gNB does not know the channel information between the aggressor gNB and victim gNB
· Source x-2 (Qualcomm): 
· Dynamic TDD without aggressor (Tx) gNB nulling due to lack of inter-gNB channel information and lack of inter-gNB CLI measurements
· Semi-static SBFD without aggressor (Tx) gNB nulling due to lack of inter-gNB channel information and lack of inter-gNB CLI measurement. 
· Proposed Scheme for gNB-to-gNB co-channel CLI handling
· Source x-1 (China Telecom, ZTE): 
· Tx beam nulling is performed by the aggressor gNB. 
· The victim gNB measures the channel information based on the NZP CSI-RS transmitted from the aggressor gNB to the victim gNB and then delivers the measured channel information to the aggressor gNB. 
· The aggressor gNB determines the DL precoder for its serving UEs by considering the channel information between aggressor gNB and victim gNB so that the DL transmission beam has the least interference to the victim gNB.
· Source x-2 (Qualcomm):
· Aggressor gNB Tx nulling towards victim gNB(s) based on knowledge of the channel between the aggressor and victim gNB(s). 
· Victim gNB(s) are identified based on inter-gNB CLI measurements.
· Specification Impact of the proposed scheme
· Source x-1 (China Telecom, ZTE): 
· The information exchange between the aggressor gNB and victim gNB, including the measurement resource and the measurement results.
· Source x-2 (Qualcomm):
· Co-channel CLI/channel measurements based on information exchange between gNBs of the CLI resource configuration and CLI measurement reports. 
Note: CLI measurement reports are needed to identify victim gNB(s) and CLI resource configuration (e.g. CSI-RS resource) is needed to estimate the channel between the aggressor and victim gNBs.

Proposal 19: Confirm the following working assumption with the udaptes
Inter-gNB CLI handling scheme #x: Power Control scheme based on UE Tx Power Adjustment
· Reference scheme for performance comparison
· Source 5-1 (Nokia, NSB): 
· Dynamic TDD baseline operation.
· Source 5-2 (Qualcomm): 
· Dynamic TDD with same UL power control parameters for slots with CLI (async slot) and slots without CLI (sync slots).
· Proposed Scheme for gNB-to-gNB co-channel CLI handling
· Source 5-1 (Nokia, NSB): 
· UE Tx power optimization to improve the UL SINR condition on the victim gNBs
· Source 5-2 (Qualcomm): 
· Different UL power control parameters for slots with CLI and slots without CLI. 
· Specification Impact of the proposed scheme
· Source 5-1 (Nokia, NSB): 
· Indication of specific open loop power control parameters is supported since URLLC studies for dynamic grant scheduling. 
· Other UL signals do not support such flexibility and specifications changes can be discussed
· Source 5-2 (Qualcomm): 
Different UL power control mechanisms (both closed-loop and open-loop) for slots with CLI and without CLI. 





2 UE-to-UE inter-cell co-channel interference
2.1 UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling

	company
	Proposals

	[1, New H3C]
	Proposal 14: A new usage of the SRS resource can be introduced during the configuration of the SRS resource, which is CLI measurement, the SRS resource used for CLI can be configured to periodic, aperiodic and semi-persistent.

Proposal 15: The central controller can be used to coordinate the SRS resource configuration between different gNBs, the SRS resource is identified by gNB ID + SRS resource set ID + SRS ID or gNB ID + SRS resource ID.

Proposal 16：The SRS resource for CLI can be configured to cell-specific, UE-specific or group-common. There should be a trade-off between the resource efficiency and the measurement precision.

Proposal 17: The CLI reporting can be an independent reporting or a joint reporting together with legacy reporting, such as SR, HARQ ACK, CSI, and can be periodic or event-triggered. Each CLI reporting should be linked to a dedicated SRS configuration.

Proposal 18: The new reporting quantity SRS-RSRP and CLI-RSSI can be configured for CLI reporting.

Proposal 19: The CLI measurement results of all the interference gNB can be reporting in one single CLI reporting. The CLI measurement results related to one gNB has it unique result ID. For each CLI result, the SRS-RSRP related to the SRS resources should be sorted by the SRS resource ID, from smallest to largest.

Proposal 20: The PDSCH scheduling scheme should be considered in case of the overlapping with SRS for CLI. Two options are considered: No PDSCH scheduling or PDSCH RM. The scheduling scheme is determined by gNB.

	[2, Huawei/HiSilicon]
	Proposal 9: Do not support L1/L2 measurement and report of UE-UE co-channel inter-subband CLI. 


	[3, Spreadtrum]
	Observation 1: L1/L2 UE-to-UE CLI measurement cannot be performed accurately because of the timing misalignment issue.

Proposal 6: Study the necessity and benefit of L1/L2 based UE-to-UE CLI measurement and reporting.

Proposal 7: Taking CLI measurement reporting as a part of legacy CSI reporting in the study of L1/L2 based UE-to-UE CLI measurement and reporting.

Proposal 8: Taking existing CSI subband reporting as baseline for L1/L2 based UE-to-UE CLI measurement and reporting.

Proposal 9: Unaligned boundaries between reporting subband and SBFD subbands should be further studied.


	[5, InterDigital, Inc.]
	Observation 3. CLI estimation and reporting at a potential victim UE based on distinguishing aggressor UEs can be used for enhancing CLI mitigation at the UE and further optimal scheduling at the gNB. 

Proposal 3. Consider enhancements to UE-to-UE co-channel CLI measurement based on supporting CLI measurement and reporting at the potential victim UE that includes distinguishing aggressor UEs. 

Observation 4. Layer 1 UE-to-UE CLI measurement and reporting could be used for performance enhancement by improving interference measurement accuracy and reducing the reporting overhead, respectively.

Observation 5. Layer 1 UE-to-UE delta CLI measurement for the band-edge and the middle-band could be used for performance enhancement by UE reporting an indication if the difference between the two measurements is higher than a threshold.

Proposal 4. Consider supporting Layer-1 UE-to-UE L1-CLI-RSSI along with delta-CLI-RSSI measurement and reporting. 

Observation 6. Joint beam management between victim UE and gNB taking into account beams from aggressor UE can be beneficial in dynamic beam selection for UE-to-UE co-channel CLI mitigation.

Proposal 5. Consider enhancements in joint beam management for enhanced CLI measurement between gNB, victim UE, and aggressor UE for optimal beam selection or beam avoidance at the victim UE or aggressor UE, respectively. 
· Consider the victim UE reporting beams or panels that are preferred, as well as the ones that are not preferred.  


	[6, vivo]
	[bookmark: _Ref110953027][bookmark: _Hlk126658971]Proposal 1: For efficient UE-to-UE CLI measurement and reporting as well as coordinated scheduling, the following enhancements for Rel-16 CLI should be considered.
· gNBs should exchange their cell or UE’s SRS configurations over the Xn/F1 interface.
· gNBs should exchange the victim UE’s CLI measurement results and associated CLI-RS resources in case the victim UE suffers stronger CLI.
[bookmark: _Ref134719743]
Proposal 2: For UE-to-UE CLI measurement and reporting, the following enhancements can be considered.
· Beam information can be configured per CLI-RS
· Exchange of information between gNBs on most/least interfering Tx beam(s) of aggressor UE based on, e.g., identification of CLI resources can be studied.


	[7, MediaTek]
	[bookmark: _Ref111210735][bookmark: _Ref118367732]Observation 3: UE-to-UE CLI-prediction based on measurement in reverse Tx-Rx direction is useful to protect legacy UEs not supporting such measurements. 
[bookmark: _Ref111210907]
[bookmark: _Ref118368172]Proposal 3: For the work item, RAN1 to recommend the use of “reverse” UE-to-UE CLI measurement to protect legacy UEs not supporting such measurements.
[bookmark: _Ref111210737]
[bookmark: _Ref118367766]Observation 4: SRS-RSRP measurement has the following limitations when used for reverse CLI-prediction: 
· Only the aggregate SRS-RSRP value is reported dropping the values measured per Rx antenna.
· SRS-resources transmitted over switched antennae will be reported on separately by measuring UE, causing inefficiency.
[bookmark: _Ref111210909]
[bookmark: _Ref118368194]Proposal 4: UE can be configured to report SRS-RSRP (or CLI-RSSI) per Rx antenna separately.
[bookmark: _Ref111210744]
[bookmark: _Ref118367790]Observation 5: In FR2 reverse CLI-measurement scenario, measuring UE should be configured to use its Tx analog beam pattern (instead of Rx beam pattern).
[bookmark: _Ref111210914]
[bookmark: _Ref118368204]Proposal 5: SRS-RSRP measurement can be configured with QCL-TypeD (spatial relationship information).

[bookmark: _Ref127285906]Observation 6: Autonomous UE-UE CLI detection can reduce measurement resource overhead and enable faster CLI reporting.

[bookmark: _Ref142572027][bookmark: _Ref127183693]Proposal 6: For the work item, RAN1 to recommend mechanisms that enable autonomous detection and reporting of UE-to-UE CLI.


	[8, Intel]
	Proposal 8
· Capture the following in TR 38.858:
· For UE-to-UE CLI mitigation, it can be beneficial to specify the following enhancements to inter-UE CLI measurement resources and reporting:
· Measurement resources and reporting periodicity: can be periodic, semi-persistent, or aperiodic.
· Beam information can be configured for a CLI measurement resource. 
· The measurement resources and L1 or L2 CLI measurement reports can be exchanged between the aggressor and victim gNBs.


	[9, Nokia]
	Proposal 8: For inter-cell UE-to-UE CLI measurements, the exchange of the SRS configuration between gNBs is needed to properly configure the CLI-SRS measurements.

Proposal 9: The UE-to-UE CLI framework to support and define new criteria for event triggered L1/L2 UE-to-UE CLI reporting based on the decoding success and/or failure of given DL signals.

Proposal 11: Support the UE to report the applied timing offset on the CLI SRS-RSRP measurements.

Proposal 12: The gNB can configure the UE time offset applied for the CLI SRS-RSRP measurements to compensate for the different TA configurations between UEs.

Proposal 13: Having UEs conduct CLI measurements in low CLI conditions is costly from a UE power consumption point of view and poses unnecessary scheduling restrictions for the UE. A solution for relaxed UE CLI measurements shall therefore be considered, where such measurements are conducted under relaxed conditions if the experienced CLI conditions are low, resulting in reduced UE power consumption and less scheduling restrictions.

	[10, LGE]
	Proposal 11. Adopt following text proposal for L1/L2 based inter-UE co-channel CLI measurement and report
· Reference scheme for comparison
· L3 based CLI measurement and report
· Proposed scheme
· L1/L2 based CLI measurement and report
· Analysis
· The gNB obtains CLI information in a timely manner, enabling the following settings with and without CLI 
· UL transmit power control based on inter-UE CLI presence and/or level of CLI
· Uplink spatial domain configuration based on inter-UE CLI presence and/or level of CLI
· Specification impact of the proposed scheme
· Periodic, semi-persistent, aperiodic measurement resource configuration.
· Periodic, semi-persistent, aperiodic or event triggered reporting reusing CSI framework

Observation 1. When UE-to-UE L1/L2 CLI measurement is considered as channel measurement,
· The aggressor UE should be indicated to transmit reference signal when victim UE is indicated for L1/L2 CLI measurement.
· The victim UE with advanced receiver (e.g., IRC) and capable of distinguishing aggressor UEs is assumed.
When UE-to-UE L1/L2 CLI measurement is considered as interference measurement,
· Victim UE applies beam used for desired signal from gNB when L1/L2 CLI measurement is indicated.

Observation 2. For measurement metric of L1/L2 UE-to-UE co-channel CLI measurement, 
· RSRP can be used to identify aggressor UE(s) but only for the aggressor UEs using configured SRS resources
· RSSI cannot be used to identify aggressor UE(s) but can be used to determine whether the victim UE is suffering from interference or not

Proposal 12. For gNB indicated report, consider L1/L2 based UE-to-UE CLI measurement is reported via UCI (e.g., UCI for CSI part 1, UCI for CSI part 2, new type of UCI)
· This has the advantage of reusing the existing CSI reporting framework.

Observation 3. For reporting of L1/L2 CLI measurements, event-triggered reports have the following characteristics
· The definition of event is required.
· It has the advantage of reducing overhead by not requiring configuration for reporting.
· Depending on the design of the event-triggered report, it may have the effect of reserving UL resources.


	[11, Sony]
	Proposal 9: Consider a CLI measurement report event trigger based on the PDSCH decoding, for example, whether the PDSCH is successfully decoded with high CLI or low CLI (ACK with high CLI or ACK with low CLI) or the decoding failed with high CLI or low CLI (NACK with high CLI or NACK with low CLI).

Observation 13: Since in SBFD inter subband CLI is non-uniform across the victim subband, the CLI measurement reports should take this aspect into account.

Observation 14: Exchange of finer frequency granularity CLI measurement between gNBs is beneficial for dynamic/flexible TDD, as it enables an aggressor gNB to selectively avoid scheduling of impacted RBs or reduce the DL transmission or power of RBs that cause high CLI into a victim gNB rather than penalize an entire OFDM symbol.

Proposal 10: Support finer frequency granularity for CLI measurement and reporting, by dividing the BWP or the victim subband into smaller frequency blocks, where CLI measurement and reporting are performed on each frequency block.

Proposal 11: Support exchange finer frequency granularity CLI measurements between gNBs.


	[12, NEC]
	Proposal 6: The configuration information for UE-to-UE CLI measurement should include a list of TCI states for CLI beam measurement.

Proposal 7: The report configuration/indication information for UE-to-UE CLI should include K (K>=1) TCI states with highest L1-SRS-RSRP or L1-SINR or L1-CLI-RSSI.

Proposal 8: Unified design for CLI RS for gNB-to-gNB and UE-to-UE measurement should be considered to reduce the RS overhead.

Proposal 9:
· Differentiation the BFR caused by CLI with the beam blockage is needed. 
· Eliminate the effect of the CLI to BFR for BFD and NBI should be considered.


	[13, ZTE, China Telecom]
	Observation 6: The UE is difficult to derive the reception timing accurately for UE-to-UE CLI measurement without any information exchange, especially in the typical deployment, e.g., HetNet, of Rel-18 dynamic/flexible TDD. 

Proposal 14: Timing alignment solution on measurement RS transmission for UE-to-UE CLI should be considered in Rel-18. 
· For example, exchange timing related information for reception of measurement RS. 

Proposal 15: L1-based reporting for UE-to-UE CLI should be considered for Rel-18 dynamic/flexible TDD.
· Reporting according to defined conditions should be supported to reduce the reporting overhead and measurement effort.
· FFS: whether/how the L1 reporting and L3 reporting for the CLI co-exist with each other.

Observation 7: Wideband CLI measurement and reporting may fail to reflect the changes of inter-subband interference in different frequency resources. 

Proposal 16: Further study subband CLI measurement and reporting for UE-to-UE CLI handling, e.g., configuration and determination of the measurement subband size and measurement reporting overheads reduction, etc.

Proposal 17: Both the CQI with CLI and CQI without CLI (e.g., CQI measured in case of aggressor’s muting) are reported to the gNB.


	[14, CATT]
	Observation 2: Two candidate solutions can be used for beam based measurement. The first one is scheduling victim UE with Rx beam which suffers the least CLI, and the second candidate solution is scheduling aggressor UE with Tx beam which generates least CLI (to victim UE) or avoiding scheduling aggressor UE with Tx beam which generates largest CLI. The information exchange overhead could be significant for the second alternative solution.

Proposal 8: Consider beam based UE-to-UE CLI measurement and reporting, and prioritize solutions with practical information exchange between gNBs.

Observation 3: The existing Rel-16 CLI-RSSI measurement resource can be configured with finer granularity at the cost of reduced measurement range or increased signaling overhead and implementation complexity.

Observation 4: Subband L1-CLI measurement and report will increase UE implementation complexity and L1 report overhead, and introduce significant specification impact.

Proposal 9: For L1/L2 based UE-to-UE CLI measurement, wideband measurement and report can be considered as the baseline of L1-CLI measurement and report, while subband measurement and report can be considered as optional UE capability.

Proposal 10：For L1/L2 based UE-to-UE CLI measurement, reporting priority rule, reporting method, computation delay requirements, processing criteria should be considered.


	[15, CMCC]
	Proposal 7: For Rel-19 Duplex WI, recommend L1/L2 based inter-UE co-channel CLI measurement and reporting, including periodic, semi-persistent, and aperiodic reporting, and the following aspects can be further discussed in the WI phase:
· How to reduce the CLI report overhead for L1/L2 based periodic inter-UE CLI reporting;
· CLI measurement and reporting timeline considering the information exchange time between gNBs for L1/L2 based semi-persistent/aperiodic inter-UE CLI reporting;
· SRS resource triggering signaling and report resource indication signaling for L1/L2 based semi-persistent/aperiodic inter-UE CLI reporting and how to reduce the signaling overhead;
· Priority of CLI reports relative to the existing CSI reports;
· Finer frequency granularity of CLI measurement and reporting.

Proposal 8: For Rel-19 Duplex WI, recommend event triggered reporting for L1/L2 based inter-UE co-channel CLI measurement and reporting, and the following reporting triggering method can be further discussed in the WI phase as examples:
· For L1 based event triggered reporting, SR resource can be used for UE to inform gNB of the CLI measurement results reporting and PUCCH can be used as reporting resource.
· For L2 based event triggered reporting, MAC-CE on CG PUSCH can be used by UE to convey measurement results.


	[16, Apple]
	Proposal 1: UE is RRC configured with M (M is subject to UE capability) CLI resources per active BWP within the SBFD symbol, where time domain CLI measurement resource configuration shall indicate at which slots and which symbols within that slot, CLI measurement is expected
· A CLI measurement resource can be associated to a specific duration (number of slots) or it can be repeated periodically once activated/triggered

Proposal 2: UE is indicated about which CLI measurement resource(s) or resource set(s) are activated/triggered as follows
· Alt1: L2 based, i.e., through DL MAC-CE (preferred)
· Alt2: UE specific DCI or GC-DCI activate the CLI resource(s) or CLI resource set(s)

Proposal 3: If UE is aperiodically indicated to report CLI, each CLI report occasion may cover O CLI measurement occasions, where O>=1 and is subject to UE capability

Proposal 4: If UE is aperiodically indicated through UL DCI to report CLI, UE capability signaling indicates whether or not UE can measure and report legacy CSI and CLI simultaneously 
· In case such simultaneous AP reporting of CSI and CLI is under UE capability, CLI is added to the legacy CSI and the encoded bits are multiplexed over PUSCH


	[18, Panasonic]
	Proposal 2: For L1-based UE-to-UE CLI measurement and reporting, the conjunction between CLI measurement metrics and CSI measurement metrics should be discussed.

Proposal 3: Triggering mechanism for aperiodic CLI measurement and reporting should be discussed.

Proposal 4: Study subband-based CLI measurement and reporting for UE-to-UE CLI handling.

Proposal 5: Beam-based UE-to-UE CLI measurement should be discussed considering the system/measurement/reporting overhead, UE complexity and necessity of limiting TCI states.


	[19, xiaomi]
	Proposal 1: For L1/L2 based CLI measurement, at least periodic and aperiodic CLI measurement resource should be supported.

Proposal 2: For L1/L2 based CLI reporting, at least periodic and aperiodic CLI reporting should be supported.

Proposal 3: For L1/L2 based CLI reporting, the event-triggered reporting should be supported.

Observation 1: CSI and CQI may bring high calculation complexity with non-linear operations.

Proposal 4: For L1/L2 based UE-to-UE CLI measurement and reporting, the configuration can be realized via updating CSI-ReportConfig:
· Adding CLI-RSRP and CLI-RSSI as components of reportQuantity.
· Adding CLI measurement resources as components of CSI-ReportConfig.
· Adding event-triggered reporting as a component of reportConfigType.

Proposal 5:  Subband CLI reporting can be considered for UE-to-UE CLI mitigation.


	[20, Lenovo]
	[bookmark: _Hlk115355172]Proposal 13: Study to introduce coordination of SRS configurations for SRS-RSRP measurement. 

Proposal 14: Study benefits and mechanisms for sharing SRS resources among UEs in the aggressor cell.
[bookmark: _Hlk115355175]
Proposal 15: For the UE-to-UE inter-cell co-channel and inter-subband CLI measurement, common schemes on coordination of SRS configurations and intended TDD DL-UL configurations should be studied.

Proposal 16: To handle SRS reception timing misalignment in UE-to-UE CLI measurements, support signaling and information exchange for assisting the victim UE with SRS reception timing and/or indicating to the aggressor UE the SRS transmission timing.
[bookmark: _Hlk115355194][bookmark: _Hlk118375807]
Observation 2: Observed interference level may vary significantly depending on Rx beams and Rx antenna panels.
[bookmark: _Hlk115355181]
Proposal 17: Support spatially differentiated CLI measurement and reporting. 

Proposal 18: For L1/L2 based UE-to-UE co-channel CLI measurement and reporting, study periodic/aperiodic/semi-persistent CLI reporting over PUCCH or PUSCH. 

Proposal 19: Support inter-UE CLI handling by joint aggressor UEs and preferred Tx beams indication.


	[21, NTT DCM]
	Proposal 1: Measurement resource and reporting configuration with spatial information, and configuration for multiple beam measurement should be considered.

Proposal 2: For L1 UE-to-UE CLI reporting, existing CSI reporting framework can be reused, and new report quantity is introduced, or layer-1 measurement results is jointly reported with existing CSI report quantity.


	[22, OPPO]
	Proposal 3: RAN1 targets to support L1-based SRS-RSRP and L1-based CLI-RSSI measurement for UE-to-UE CLI measurement.
· R16 configuration of SRS and CLI-RSSI resources should be reused.

Proposal 4: L1 UE-to-UE CLI measurement reporting can be a separated CSI report.
· R17 CSI reference resource definition should be extended to include the SRS resource and CLI-RSSI resource for UE-to-UE CLI measurement;
· R15/16 CSI processing delay should be satisfied.


	[24, Samsung]
	Proposal 3: For UE-to-UE co-channel CLI measurement and reporting enhancements, support L1 aperiodic CLI reports.

Proposal 4: For UE-to-UE co-channel CLI measurement and reporting enhancements, support associated spatial domain information.

	[25, Qualcomm]
	Proposal 1: The following conclusion is to be captured in section 8.3 of TR 38.858
RAN1 acknowledged the benefits in R18 study in terms of 
· The L1/L2 based UE-to-UE CLI measurement can be optimized for short term interference measurement
· The L1/L2 based UE-to-UE CLI measurement can be optimized for low latency 
· The L1/L2 based UE-to-UE CLI measurement and reporting can facilitate gNB adjusting UE scheduling for inter-UE CLI reduction.
RAN1 agreed that for L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, use existing CSI framework as the baseline.
RAN1 agreed to consider following potential enhancements:
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic reporting.
· FFS: Event triggered reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource.
For the study of L1/L2 based UE-to-UE co-channel CLI measurement, measurement resource for CLI-RSSI measurement as defined in Rel-16 and SRS resource for SRS-RSRP measurement as defined in Rel-16 can be considered.

Proposal 2: RAN1 considers both schemes for CLI measurement and report to be captured in TR: 
· Scheme 1: Implicitly capture CLI in existing CSI report e.g. via existing CQI and L1-SINR metrics
· Potential spec impact: enhance existing CSI framework by adding configuration of IMR dedicated for inter-UE CLI in a CSI-ReportConfig
· Scheme 2: Explicitly capture CLI in separate new CLI reportQuantity metrics, e.g. SRS-RSRP and CLI-RSSI
· Potential spec impact: separate CLI resources and new reportQuantity configuration 
Schemes can be further discussed in WI phase.

Proposal 3: A single CSI report to learn the CSI metrics with and without considering inter-UE CLI for scheme 1 from at least one aggressor UL UE that associated with multiple hypothesises or sub-configurations.
Note: same framework for CSI agreed in NES agenda can be extended and used for this CLI reporting purpose.

Proposal 4: Multiple CLI resources can be configured for multiple candidate UL UEs or multiple beams to measure different CLI levels.

Proposal 5: The following conclusion is to be captured in the TR:
UE Rx beam (QCL-D) configuration and indication per CLI measurement resource (e.g. for top X best DL beams) can enable UE measurements of CLI in different spatial directions other than only active beam used for DL reception. 

Proposal 6: The following conclusion is to be captured in the TR:
· Narrower frequency granularity based CLI reporting can be used as a general framework commonly used by both SBFD and dynamic TDD.
· Narrower frequency granularity based CLI reporting can measure different CLI levels on different narrower frequency resources per each measurement subband to facilitate gNB frequency resource allocation. 
· PMI/CQI subband configuration in existing CSI framework can be used as a starting point.

Proposal 7: RAN1 considers L1-CLI report priority, CPU computation and multiplexing when reported as UCI. 

Proposal 8: RAN1 considers UE CLI processing timeline at least for separate CLI reporting starting with L1-CSI timeline as a baseline. 
· Given an example of AP CLI, reuse AP CSI timeline as baseline with different value for timeline of L1-CLI.

Proposal 9: To reduce L1 CLI DCI signalling overhead, a GC-DCI can be introduced for triggering both AP SRS transmissions and AP CLI measurement/reporting from a group of UEs.  

Proposal 10: In addition to most interfering CLI resources, UE can be configured to report top X least interfering CLI resources for CLI report. 

Proposal 11: Support at least L2 event triggered CLI reporting.


	[27, WILUS]
	· Proposal 2: RAN1 to study UE-to-UE co-channel CLI measurement and reporting at aggressor UE side for UE-to-UE co-channel CLI handling.

· Proposal 3: IEs (information elements) of L1/L2 UE-to-UE co-channel CLI measurement and reporting can be included in CSI reporting configuration (i.e., CSI-ReportConfig) with new report quantities to measure and report UE-to-UE co-channel CLI.





2.2 Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling
	company
	Proposals

	[2, Huawei/HiSilicon]
	Observation 8: For UE-to-UE co-channel CLI handling, L3 based measurement and reporting in current specification is sufficient for coordinated scheduling. 

Proposal 10: For coordinated scheduling of UE-to-UE co-channel CLI handling, DL/UL resource blanking/reservation/muting including time/frequency resource can be supported.

	[8, Intel]
	Proposal 9
· Capture the following in TR 38.858:
· For UE-to-UE CLI mitigation, coordinated scheduling schemes focusing on the following can be considered further:
· Inter-gNB information exchange on user selection.
· Inter-gNB information exchange on DL/UL resource blanking/reservation/muting.
· Inter-gNB information exchange on scheduled PRBs, subbands, etc.
· Assistance information between UE and gNB to facilitate coordinated scheduling.


	[14, CATT]
	Proposal 11: For details of coordinated scheduling for time/frequency resources between gNBs for UE-to-UE co-channel CLI handling, DL/UL resource blanking/reservation/muting can be studied.


	[15, CMCC]
	Proposal 9: For Rel-19 Duplex WI, recommend enhancing the backhaul signaling to exchange necessary information for coordinated scheduling for inter-UE intra-subband CLI handling, e.g.,
· [bookmark: _Hlk127134149]Example 1 (2-step negotiation): CLI-SRS resource configuration and the request for scheduling avoidance of the aggressor UE (associated with certain CLI-SRS index) at certain pre-configured resources in time/frequency domain
· Example 2 (3-step negotiation): CLI-SRS resource configuration, the request for scheduling information of the aggressor UE (associated with certain CLI-SRS index) and the information of pre-choregraphed scheduling information of the aggressor UE (associated with certain CLI-SRS index)
· Example 3 (1-step negotiation): CLI-SRS resource configuration and the corresponding pre-configured candidate DL resources subset for the associated aggressor UE

Proposal 10: For Rel-19 Duplex WI, recommend coordinated scheduling for inter-UE intra-subband CLI handling in the spatial domain, e.g., victim UE reporting the recommended beams along with the CLI measurement results.


	[25, Qualcomm]
	Proposal 12: Support information exchange between gNBs for inter-UE CLI measurement and mitigation  
· UE-to-UE CLI measurement resource configuration between gNBs including time/frequency resources and beam indication for inter-UE CLI measurements between gNBs.
· UE-to-UE CLI reporting contents including CLI metric per CLI resource.





2.3 Spatial domain coordination method for UE-to-UE co-channel CLI handling
	company
	Proposals

	[3, Spreadtrum]
	Proposal 10: Study the feasibility and potential benefit of UE-to-UE co-channel CLI handling based on spatial domain coordination method considering the following
· Use results of beam management of gNB and UE as the baseline
· Exchange information of best UE pairs.


	[5, InterDigital, Inc.]
	Observation 7. In spatial domain coordination, there are two aspects to be considered: 
· Preventive aspects, that is determining the victim and aggressor UEs beam pairs to be avoided.
· Beam pairing aspects, that is determining the gNB and victim UE beam pairs to be used based on directional CLI from the aggressor UEs. 

Proposal 6. Consider preventive aspects in spatial domain coordination by determining the most and least favourable beam pairings between the victim and aggressor UEs.

Proposal 7. Consider CLI mitigation aspects in spatial domain coordination by determining beam pairing between victim UE and gNB based on directional CLI.

Observation 8. Techniques based on victim UE-initiated CLI reporting based on a configured condition or event to reduce UE complexity could be used to enhance spatial domain coordination in UE-to-UE interference mitigation.

Proposal 8. In addition to periodic type of CLI reporting, study the event-based aperiodic CLI reporting to reduce UE complexity, since DL reception failures due to CLI may not happen regularly. 

Observation 9. Restricting one or more UL beam directions at the aggressor UE due to causing CLI on victim UEs, throughout all occasions of a configured UL transmission, could degrade the UL performance, as the aggressor UE has to transmit based on suboptimal UL beam directions.

Observation 10. Restricting one or more UL beam directions at the aggressor UE due to causing CLI on victim UEs, throughout all occasions of a configured UL transmission, could be unnecessary as the respective victim UEs may not be scheduled for DL reception in all corresponding configured UL occasions.

Proposal 9. Study methods to restrict UL beam directions for a configured UL transmission at an aggressive UE based on scheduled victim UEs, that is only for the occasions that a respective victim UE is scheduled for DL reception.


	[8, Intel]
	Proposal 10
· Capture the following in TR 38.858:
· For UE-to-UE CLI mitigation, study spatial domain coordination schemes focusing on:
· Inter-gNB information exchange on use of or intended Tx beams.
· Inter-gNB information exchange on preferred/not-preferred Tx beams.
· Methods for identification of Tx beams, e.g., via mapping to SRS resource indices.


	[19, xiaomi]
	Proposal 9: Support beam based CLI measurement for UE-to-UE CLI mitigation. 


	[25, Qualcomm]
	Proposal 13: Support UE Rx beam (QCL-D) configuration and indication per CLI measurement resource (e.g. for top X DL beams or active DL beams) for enabling CLI-aware gNB beam management for CLI mitigation, which can apply to L1/L2/L3 CLI measurement and reporting including P/SP/AP resource and report.
· For P CLI resource for L1/L2/L3, corresponding TCI state/QCL-D can be RRC configured.
· For SP CLI resource for L1, corresponding TCI state/QCL-D can be dynamically updated via MAC-CE (de)activating the resource or resource set/list 
· For AP CLI resource for L1, corresponding TCI state/QCL-D can be RRC configured with each resource or resource set/list associated with a trigger state, which is further dynamically indicated in the triggering DCI, and current AP CSI triggering mechanism can be used as baseline.

Proposal 14: UE can dynamically report to the gNB a set of recommended beams, not preferred beams, or both.
· gNB configures multiple Rx (QCL-D) beams for UE to measure
· UE determines the recommended and/or not preferred beams based on measurement of inter-UE CLI using different RX beams (QCL-D)

Proposal 15: Inter-UE CLI can be mitigated by configuring slot-specific DL/UL spatial parameters, e.g. beam or precoding codebook 
· For SBFD, spatial parameters configured for SBFD slots can be different from those configured for HD slots
· For dynamic TDD, spatial parameters configured for slots where the two cells have different traffic direction can be different from those configured for slots with aligned traffic directions in the two cells.


	[26, CEWiT]
	Proposal 1: 
For mitigating co-channel UE-to-UE CLI, at least the following aspects as spatial domain coordination method for UE-to-UE co-channel CLI can be considered.
Victim UE can measure UE-to-UE co-channel CLI from multiple SRS resources on different Tx beams of an aggressor UE
Victim UE can report interfering CLI resources of aggressor UE with different Tx beams, with/without corresponding SRS-RSRP(s) or CLI-RSSI(s), to the serving gNB
Exchange of information between gNBs on interfering Tx beam(s) of aggressor UE based on, e.g., identification of CLI resources
The serving gNB can configure UE Rx beam (QCL-D) via CLI resource configuration to the victim UE
The serving gNB can configure UE to report CLI measurement on different Rx beams and/or most/least interfered Rx beams.




2.4 UE and gNB transmission and reception timing

	Company
	Proposals

	[2, Huawei/HiSilicon]
	[bookmark: _Hlk143097557]Observation 9: The current timing scheme for UE-to-UE CLI measurement may be sufficient. The benefits of enhancement on reception timing of SRS from one aggressor UE for SRS-RSRP measurement are not clear.

Observation 10: It seems not feasible to require a gNB to provide assistance information to a UE for adjustment of reception time window for CLI measurements.

Observation 11: There seems no need to require a UE to report Rx timing difference between UE DL arrival timing and CLI-RS arrival timing to gNB.


	[3, Spreadtrum]
	Observation 2: Transmission and reception timing misalignment in UE-to-UE CLI measurement may be resolved by UE implementation introduced in Rel-16.

[bookmark: _Hlk143097575]Proposal 11: TA adjustment of UEs is deprioritized for transmission and reception timing of UE-to-UE CLI measurement in Rel-18 dynamic/flexible TDD.


	[5, InterDigital, Inc.]
	Observation 11. Considering the impact of UL and DL misalignment due to the non-zero timing advance at the aggressor UE, the CLI measurement may be impacted by over-estimation or down-estimation of the CLI at the victim UE.

Observation 12. To avoid timing misalignment issues, the aggressor UE needs to determine which serving-cell’s DL timing reference is used in conjunction with a timing advance value, which depends on whether the victim UE is in the same or a different cell as the aggressor UE.

Observation 13. The configuration of resources for CLI measurement from different aggressor UEs may result in increased configuration overhead and complexity at the victim UE.

[bookmark: _Hlk143097598]Proposal 10. Study how to handle the aggressor UE’s SRS transmission timing, in consideration on both of the DL timing reference aspect and the TA indication aspect, in order for the victim UE to measure the transmitted SRS in a properly aligned DL reception time window.

[bookmark: _Hlk143097625]Proposal 11. Study enhancement methods to configure the victim UE’s measurement resources in association with different timing advance offsets each corresponding to different aggressor UE’s SRS transmission.
· Consider aperiodic measurement and reporting framework, based on the association of aperiodic measurement resources at the victim UE with aperiodic SRS transmissions from the aggressor UEs.

Observation 14. Timing misalignment due to non-zero TA at UL transmission in UL subband in SBFD configuration could cause inter-slot interference on the DL signals scheduled in the previous slot.

Observation 15. The legacy UE may be configured to receive critical DL signals such as SSB, CORESET#0, or DMRS close to the end of a DL slot, that can be overridden by the UL transmission in the UL subband in the next adjacent SBFD slot, due to the timing misalignment.

[bookmark: _Hlk143097663]Proposal 12. Study how to handle the timing misalignment issues due to non-zero TA from an aggressor UE that can affect legacy UEs’ DL receptions such as SSB, CORESET#0, DMRS, etc., close to the end of a DL slot. 


	[6, vivo]
	[bookmark: _Ref131783525][bookmark: _Ref134719910][bookmark: _Ref118380115][bookmark: _Hlk143097729]Proposal 3: For misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE, Option 1 is preferred. 


	[8, Intel]
	Proposal 12
· [bookmark: _Hlk143097760]Capture the following observation in TR 38.858:
· For UE-to-UE CLI mitigation:
· It can be beneficial to provide assistance information from a serving gNB to a UE for adjustment of reception time window for CLI measurements
· For most typical cases, adjustment targeting one or a few strong interfering UEs that may be clustered relative to the victim UE would be sufficient.
· It can be beneficial to provide enhanced timing synchronization between gNBs to enable improved estimation of timing offsets between neighboring gNBs.
· Such can be realized by exchange of gNB Rx-Tx time difference based on CSI-RS reception from another gNB.


	[11, Sony]
	[bookmark: _Hlk143097793]Proposal 12: Study potential timing information that a gNB can provide to a victim UE that would aid the victim UE in time synchronising with an aggressor UE for SRS measurements.


	[14, CATT]
	[bookmark: _Hlk143097809]Observation 5: It is almost infeasible to perform alignment between DL reception timing from serving gNB and DL receptions from different aggressor UEs.


	[16, Apple]
	[bookmark: _Hlk143097843]Proposal 7: To assure symbol level alignment at UEV, UEA is indicated to hold two different TAs
· one TA for symbols on which TRP is doing legacy TDD, another TA for symbols on which TRP is doing SBFD or dynamic TDD 


	[19, xiaomi]
	Observation 2：Once the NTA,offset of aggressor UE is obtained, the time offset between DL reception timing and CLI-RS arrival timing can be determined by victim UE.
· NTA,offset

Observation 3：Considering that the NTA,offset is aligned per TAG, all the serving cells within the TAG will suffer gNB UL/DL transition time violating if zero NTA,offset is configured.

[bookmark: _Hlk143097859]Proposal 6: In order to improve the accuracy of CLI measurement at victim UE side, aligned NTA,offset can be configured among neighboring cells.

Proposal 7: With the knowledge of NTA,offset  associated with aggressor UE, the misalignment between CLI-RS arriving time and DL timing at victim UE can be handled by UE implementation.

Proposal 8: The simultaneous reception of multiple SRSs from different aggressor UEs for CLI measurement can be realized by gNB configuration. 


	[26, CEWiT]
	Observation 1: Factors like synchronization errors between gNB, smaller CP length in higher numerologies, higher propagation delay between the UEs and implementation specific adjustment of reception timing causes the misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE(s) to go beyond CP duration.

Observation 2: Timing adjustment for transmission or reception by aggressor and victim UE respectively will restrict SRS RSRP measurement in scenarios of multiple aggressor and victim UEs.

Observation 3: SRS RSRP measured on phase rotated SRS symbols (Enhanced Rel. 16 SRS) repeated in time domain (similar to RIM RS design principle) has the following advantages-
	a. SRS RSRP accuracy improves as compared to accuracy using Rel. 16 CLI RSRP 	measurement method based on Rel. 16 SRS.
	b. No need for TA adjustment at the aggressor UE. Thus, SRS RSRP measurement can be 	done by multiple victim UEs.
	c. SRS RSRP measurement can be done by a single victim UE from multiple  aggressor UEs.

Observation 4: RIM RS design has already been proven to work in case of gNB-to-gNB interference measurement where there is timing synchronisation misalignment between the gNBs. The same design principle can be applied to enhance the Rel. 16 SRS by phase rotating the symbols and repeating them in time domain.

Proposal 2: 
[bookmark: _Hlk143097896]From the study the UE-to-UE co-channel CLI measurement inaccuracy at victim UE due to misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE(s), following is observed:
· In case of misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE(s), UE-to-UE co-channel measurement inaccuracy at victim UE exists. And when the subcarrier spacing is higher, the UE-to-UE CLI measurement inaccuracy is increased.
· Timing alignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE(s) can be beneficial for reducing the CLI measurement error in RSRP.





2.5 Power control based solution

	company
	Proposals

	[5, InterDigital, Inc.]
	[bookmark: _Hlk143098274]Observation 16. Dynamic UL power control mechanisms based on some dynamic factors such as the frequency gap, beam/spatial-domain parameter, or a priority indication on the UL should be considered in performance enhancement for UE-to-UE CLI mitigation. 

Observation 17. Dynamic DL power backoff/control mechanisms at gNB could be used to deal with self-interference caused by the FD operation at the gNB, where such mechanism could impact UE behaviours including CSI-RS measurements depending on the amount of the power backoff.

[bookmark: _Hlk143098254]Proposal 13. Study power-control based mechanisms for UE-to-UE CLI mitigation and issues related to gNB’s transmission power backoff/adjustment. 


	[8, Intel]
	Proposal 11
· [bookmark: _Hlk143098293]Capture the following in TR 38.858:
· Consider a common UL PC framework to address gNB-to-gNB and UE-to-UE CLI mitigation.
· For effective mitigation of cochannel CLI via application of different ULPC parameters in different slots/symbols with or without cochannel CLI, the following means for identification of such slots/symbols at a UE can be considered further: 
· Option A. Different sets of ULPC parameters can be configured for use in different slots/symbols depending on whether they are semi-static UL symbols or not as indicated via the cell-specific and/or UE-specific TDD DL-UL configuration.
· Option B. Slots or symbols to apply different UL power control parameters may be identified using a configuration of slot format indication that is separate from semi-static cell-specific or UE-specific TDD UL-DL slot format configuration.
· Details of potential parameters of ULPC that may be separately applied, e.g., P0, \alpha, CLPC-related parameters, etc. can be considered further.
· Handling of UL transmissions that may span symbols/slots identified to apply different ULPC parameters can be considered further.


	[9, Nokia]
	[bookmark: _Hlk143098330]Proposal 10: Autonomous adjustments of the aggressor UE transmit power to reduce the UE-to-UE CLI should be considered.

	[10, LGE]
	Observation 4. For the power control-based solution of inter-UE co-channel CLI measurement, uplink power control-based solution for inter-gNB CLI handling can be used.


	[13, ZTE, China Telecom]
	[bookmark: _Hlk143098368]Proposal 18: The unified UL power control solution applied to both of gNB-to-gNB CLI and UE-to-UE CLI handling can be considered. 


	[14, CATT]
	[bookmark: _Hlk143098384]Proposal 12: The negative impact from separate UL power control mechanism for CLI handling on coverage and original transmission should be carefully evaluated.


	[16, Apple]
	[bookmark: _Hlk143098413]Proposal 8: Reuse existing signaling and procedure to manage for UE-to-UE CLI by UL power control mechanism.

Proposal 9: Further study the feasibility, and impacts to legacy UE, for DL power adjustment 


	[19, xiaomi]
	[bookmark: _Hlk143098435]Proposal 10: Deprioritize the UL power enhancement for UE-to-UE CLI handling.


	[27, WILUS]
	· [bookmark: _Hlk127567184][bookmark: _Hlk143098449]Proposal 4: RAN 1 to study UL power control-based solution for UE-to-UE co-channel CLI handling based on L1/L2 UE-to-UE co-channel CLI measurement and reporting at aggressor UE side.
· Existing UL power control parameter set can be reused. 
· Proposal 5: Although separate UL power control parameters based on co-channel CLI are configured/indicated, it should be further investigated how to maintain power consistency across PUSCH transmissions or PUCCH transmissions with and without co-channel CLI if DMRS bundling is configured as enabled for a UE.




2.6 Sensing-based
	company
	Proposals

	[12, NEC]
	[bookmark: _Hlk143098510]Proposal 10: Enhancement for the flexible symbols allocation can be studied, such as:
· Methods to achieve different UE interpretation different slot format for flexible symbols can be studied.
· LBT scheme can be applied to determine the flexible symbols used for DL or UL transmission.





2.7 Others
	company
	Proposals

	[5, InterDigital]
	Observation 18. Simulation results indicate that flexible duplex without any cross-link interference handling across adjacent cells results in degraded DL and UL performance for the Indoor office scenario. The impact seen on both mean UPT as well as on cell-edge user is significant. 

[bookmark: _Hlk143098555]Proposal 14. Study cross link interference management schemes for flexible duplex. 

Observation 19. A beam failure instance due to CLI may occur even when the signal received from gNB is not physically blocked, where the degradation in the DL radio link is mainly due to the interference from an aggressor UE.

[bookmark: _Hlk143098570]Proposal 15. Study enhancements in beam failure detection and recovery, in case the beam failure is caused by UE-to-UE CLI. 
· Consider panel switching mechanism as part of beam failure recovery procedure due to the nature of the UE-to-UE CLI. 
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9 Agreements, Working Assumptions, Conclusions
	RAN1#109-e

Agreement
· For discussion in AI 9.3.3, consider the deployment scenarios for dynamic/flexible TDD which are agreed for evaluation purpose under AI 9.3.1 in RAN1#109-e.
· Under AI 9.3.3., no more discussion about the deployment scenario for potential enhancement on dynamic/flexible TDD 

Agreement
At least, following interference scenarios can be considered for study of dynamic/flexible TDD:
· gNB-to-gNB inter-cell co-channel interference
· UE-to-UE inter-cell co-channel interference

Conclusion
The following self-interference scenario and inter-subband CLI scenarios are not considered under AI 9.3.3 (Potential enhancements on dynamic/flexible TDD).
· gNB self-interference
· UE-to-UE intra-cell co-channel inter-subband CLI
· UE-to-UE inter-cell co-channel inter-subband CLI
· gNB-to-gNB inter-cell co-channel inter-subband CLI

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




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




1.1 gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 

		RAN1#110
Agreement
Study the feasibility and potential benefits of gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, at least includes:
· Measurement resource configuration
· Measurement details
· Relevant information exchange
· Usage of measurement

	
RAN1#110-bis-e 
Agreement
For gNB-to-gNB co-channel CLI measurement, the potential benefit of uplink resources muting can be studied further.
Note: Proponents of uplink resource muting are encouraged to provide evaluation result for comparison of performance between two cases when uplink resource muting based gNB-gNB CLI handling schemes including both UE transparent and non-UE transparent schemes is applied or not.
Agreement
For gNB-to-gNB co-channel CLI measurement, consider as baseline reusing existing DL channel(s)/signal(s)/measurement_resource(s)
· For example, SSB, NZP/ZP-CSI-RS, DMRS for PDCCH/PDSCH, CSI-IM, RSSI measurement resource, etc.
· FFS: Which type of DL channel(s)/signal(s) can be used for gNB-to-gNB co-channel CLI measurement
· FFS: How resources are used/configured



RAN1#111
Agreement
For gNB-to-gNB co-channel CLI measurement and/or channel measurement, at least periodic NZP CSI-RS/SSB is the baseline in RAN1 study.
· FFS: Whether SSB is CD-SSB or NCD-SSB
In the study RAN1 assumes that exchange of configuration for NZP CSI-RS /SSB can be an enabler for gNB-to-gNB CLI measurement and/or channel measurement. 

RAN1#112
Agreement
For the study of gNB-to-gNB co-channel interference measurement, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement.


RAN1#112bis-e
Agreement
For the gNB-gNB co-channel CLI measurement, both RSRP and RSSI can be used as measurement metric for evaluation purposes only.

Agreement
For enhancement of gNB-to-gNB co-channel CLI measurement and/or channel measurement, following options are studied for UL resource muting. 
· Option 1: Transparent UL resource muting method (e.g., avoid the scheduling on measurement resource)
· Option 2: Non-transparent UL resource muting method (e.g., define UL resource muting pattern with one or more RE/RB muting patterns)

RAN1#113
Agreement
The following conclusion is to be captured in the TR
In the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, it is assumed that periodic NZP CSI-RS/SSB is the baseline. Also, for the study, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement. From the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, followings are observed:
· gNBs, which measure gNB-to-gNB co-channel CLI using CD-SSBs from neighbor cells, might require muting/skipping some of the CD-SSBs if the time/frequency resource of CD-SSBs for the gNBs is overlapping.
· This approach might at least incur impact on initial access / cell search / RRM measurement performance
· In order to address the above issue, NCD-SSBs can be used for CLI measurement at victim gNBs.
· SSB resources may be useful for coarse tracking of CLI levels 
· NZP CSI-RS resource configurations provided to neighbor gNBs can be used for the purpose of estimating inter-gNB CLI levels.
· NZP CSI-RS resource configurations provided to neighbor gNBs also can be used for the purpose of estimating inter-gNB channel which helps Tx / Rx gNBs perform beamforming to reduce inter-gNB CLI.

Agreement
The following conclusion is to be captured in the TR
From the study of UL resource muting for gNB-to-gNB co-channel CLI measurement, channel measurement, the followings are observed:
· The UL resource muting can be used to measure the gNB-to-gNB CLI levels with less interference from UL. 
· The UL resource muting can be used to measure the gNB-to-gNB channel with less interference from UL.
· The UL resource muting can be used to measure the gNB-to-gNB CLI interference covariance matrix with less interference from UL.
Note: Above can be done using current specification which supports transparent UL resource muting with gNB scheduling
Note: UL resource muting could incur UL performance loss

Post RAN1#113
Working Assumption (Post #113)
The following is agreed to be captured in the TR with possibility for revision in the RAN1#114.
Inter-gNB CLI handling scheme #x: UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix
· Reference scheme for performance comparison
· Source x-1 (Huawei, HiSilicon): 
· UL resource muting is not applied and the gNB-to-gNB CLI interference covariance matrix is obtained based on UL DMRS.
· Source x-2 (Nokia, NSB): 
· E-LMMSE-IRC (Rel-14 NR Study Item phase. 3GPP TR 38.802, Section 10) without UL muting.
· Proposed Scheme for gNB-to-gNB co-channel CLI handling
· Source x-1 (Huawei, HiSilicon):
· The gNB-to-gNB CLI interference covariance matrix is obtained by muting some resources for the UL transmissions, based on a predefined pattern (in the evaluation, a comb-like muting pattern on one symbol for a PUSCH occasion is assumed) and the CLI can be suppressed by the MMSE-IRC receiver.
· Ideal channel estimation for UL PUSCH of victim gNB is assumed.
· Note: Other muting patterns are not precluded.
· Source x-2 (Nokia, NSB):
· E-LMMSE-IRC with UL muting (no resources colliding with aggressor gNBs resources used for interference estimation)
· Covariance matrix estimation based on assisted information exchange of the CLI aggressor characteristics over the Xn interface
· Specification Impact of the proposed scheme
· Source x-1 (Huawei, HiSilicon): 
· Non-transparent UL muting resource patterns (e.g. predefined) including its time and frequency location (e.g. symbol-level and/or RB-level and/or RE-level) with potential impact on PUSCH resource mapping
· Source x-2 (Nokia, NSB): 
· Signaling of assistance information for interference/channel estimation over Xn interface. Potential signaling of UL muting pattern.




1.2 Coordinated scheduling for time/frequency resources between gNBs 

		RAN1#110 
Agreement
Study the feasibility and potential benefits of coordinated scheduling for time/frequency resources between gNBs for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, the study at least includes:
· Details of coordinated scheduling for time/frequency resources 
· Relevant information exchange



RAN1#112
Agreement
Study the benefit of knowledge among gNBs of configurations such as
· SBFD time/frequency configuration

RAN1#113
Agreement
The following conclusion is to be captured in the TR
From the study of the benefit of knowledge among gNBs of semi-static SBFD time and frequency configuration, followings are observed:
· The knowledge among gNBs of semi-static SBFD time and frequency configuration can be beneficial depending on gNB implementation
Note: As of RAN1#113, there are no evaluation results to verify the magnitude of the benefit

Post RAN1#113
Agreement(Post #113)
The following is agreed in principle to be captured in the TR with possibility for revision in the RAN1#114.
Inter-gNB CLI handling scheme #x: Time Domain Scheme using UL slot(s) aligned between gNBs
· Reference scheme for performance comparison
· Source x-1 (Ericsson): 
· Dynamic TDD (dTDD) has TDD UL/DL configuration FFFFF, as per RAN1 agreement. 
· Source x-2 (ZTE):  
· For 2-layer Scenario B (HetNet with Urban Macro and Indoor), semi-static TDD pattern {DDDSU} is used for both Urban Macro cell (layer 1) and Indoor office cell (layer 2) and there is no time domain coordinated scheduling
· Proposed Scheme for gNB-to-gNB co-channel CLI handling
· Source x-1 (Ericsson):
· Dynamic TDD with “protected” UL-only slot (p-dTDD) has TDD UL/DL configuration FFFFU. All gNBs coordinate to configure the same UL-only slot such that it is free of CLI. For example, the UL-only slot can be used by gNBs for reliable reception of UL control channels to support HARQ for the downlink.
· Source 2-1 shows SLS results at low, medium, and high load comparing dynamic TDD with protected UL-only slot (p-dTDD) to baseline dynamic TDD (dTDD).
· Source x-2 (ZTE):  
· For 2-layer Scenario B (HetNet with Urban Macro and Indoor), semi-static TDD pattern {DDDSU} and {DSUUU} are used for Urban Macro cell (layer 1) and Indoor office cell (layer 2), respectively. 
· The gNB schedules the UE suffering severe gNB-to-gNB interference on the UL slots without CLI (i.e., the last UL slot in each TDD period) to avoid the impact of gNB-to-gNB CLI.
· Specification Impact of the proposed scheme
· Source x-1 (Ericsson):
· No specification impact
· Source x-2 (ZTE):  
· No specification impact


Post RAN1#113
Agreement (Post #113)
The following is agreed in principle to be captured in the TR with possibility for revision in the RAN1#114.
Inter-gNB CLI handling scheme #x: Frequency Domain Coordination Scheme
· Reference scheme for performance comparison
· Source x-1 (Qualcomm): 
· Deployment scenario #1: Indoor office (InH) with dynamic TDD assignment (FFFFF)
· Proposed Scheme for gNB-to-gNB co-channel CLI handling
· Source x-1 (Qualcomm): 
· The frequency resources within a carrier are split into a DL-only resource (i.e., DL subband) and UL-only resources (UL-subband) [in asynchronous/CLI slots].
· This subband split provides frequency isolation between aggressor and victim gNBs which helps mitigate inter-gNB co-channel CLI.
· Specification Impact of the proposed scheme
· Source x-1 (Qualcomm): 
· Information exchange between gNBs of the locations of the frequency domain resources reserved for DL-only transmission or UL-only reception.




1.3 Spatial domain coordination method for gNB-to-gNB CLI handling

		RAN1#110
Agreement
Study the feasibility and potential benefits of spatial domain coordination method for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, the study at least includes:
· Details for spatial domain coordination 
· Relevant information exchange
Note1: Study can include method for FR1 and FR2

	
RAN1#110-bis-e
Agreement
For details of spatial domain coordination method for gNB-to-gNB co-channel CLI handling, at least followings can be studied. 
· Recommended/restricted Beams between gNBs
· Beam nulling between gNBs
· Beam pairing between gNBs
· Other schemes are not precluded. 



RAN1#111
Agreement
For spatial domain coordination, the exchange of beam related information among gNB(s) (e.g., victim gNB(s) and aggressor gNB(s)) can be an enabler for inter-gNB co-channel CLI management.
· For example 1 (from aggressor gNB to victim gNB), DL beam indication from aggressor gNB(s)
· For example 2 (from victim gNB to aggressor gNB), preferred/restricted DL beam and associated resource configuration, beam based inter-gNB co-channel CLI measurement result from victim gNB
· FFS: how to define DL beam indication
· FFS: how to define DL beam
Note: The above examples are only provided as starting point for further discussions

Agreement
For gNB-to-gNB co-channel CLI handling, beam level (i.e., based on measurement result per SSB resource and/or per CSI-RS resource) CLI measurement can be considered for study.

RAN1#112
Agreement
For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, DL Tx beam information of the gNB can be exchanged between gNBs. Reference signal resource ID (e.g., NZP-CSI-RS resource ID, SSB index) can be used as beam information exchange between gNBs.

Agreement
For spatial domain enhancement of gNB-to-gNB CLI handling, study the benefit and the procedure of the information exchange of at least the preferred/non-preferred DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs

Post RAN1#113
Agreement(Post #113)
The following is agreed in principle to be captured in the TR with possibility for revision in the RAN1#114.
Inter-gNB CLI handling scheme #x: Spatial Domain Coordination Scheme for gNB Tx-Beam Nulling
· Reference scheme for performance comparison
· Source x-1 (China Telecom, ZTE): 
· No Tx beam nulling since the aggressor gNB does not know the channel information between the aggressor gNB and victim gNB
· Source x-2 (Qualcomm): 
· Dynamic TDD without aggressor (Tx) gNB nulling due to lack of inter-gNB channel information and lack of inter-gNB CLI measurements
· Proposed Scheme for gNB-to-gNB co-channel CLI handling
· Source x-1 (China Telecom, ZTE): 
· Tx beam nulling is performed by the aggressor gNB. 
· The victim gNB measures the channel information based on the NZP CSI-RS transmitted from the aggressor gNB to the victim gNB and then delivers the measured channel information to the aggressor gNB. 
· The aggressor gNB determines the DL precoder for its serving UEs by considering the channel information between aggressor gNB and victim gNB so that the DL transmission beam has the least interference to the victim gNB.
· Source x-2 (Qualcomm):
· Aggressor gNB Tx nulling towards victim gNB(s) based on knowledge of the channel between the aggressor and victim gNB(s). 
· Victim gNB(s) are identified based on inter-gNB CLI measurements.
· Specification Impact of the proposed scheme
· Source x-1 (China Telecom, ZTE): 
· The information exchange between the aggressor gNB and victim gNB, including the measurement resource and the measurement results.
· Source x-2 (Qualcomm):
· Co-channel CLI/channel measurements based on information exchange between gNBs of the CLI resource configuration and CLI measurement reports. 
· Note: CLI measurement reports are needed to identify victim gNB(s) and CLI resource configuration (e.g. CSI-RS resource) is needed to estimate the channel between the aggressor and victim gNBs. 






1.4 UE and gNB transmission and reception timing 

	RAN1#112bis-e
Agreement
For gNB-gNB co-channel CLI measurement and channel measurement, study the impact on system performance because of CLI measurement inaccuracy at victim gNB due to misalignment between UL timing at victim gNB and DL reception timing at victim gNB of CLI measurement resource transmitted from one or more aggressor gNB.
· Including potential impact on UL performance

Reminder for future discussions
For potential enhancements common to dynamic TDD and SBFD, to be treated in 9.3.3. For SBFD specific enhancements, to be treated in 9.3.2.



1.5 Power control based solution 

	RAN1#112bis-e
Agreement
Study the effect on DL performance and the UL performance of DL Tx power adjustment to evaluate the feasibility of such scheme to overcome the gNB-to-gNB co-channel CLI.

Agreement
Study the effect on DL/UL performance and specification impact of applying separate open-loop/closed-loop power control parameters with cochannel CLI and without cochannel CLI for the uplink power control of a UE 

Post RAN1#113
Agreement(Post #113)
The following is agreed to be captured in the TR with possibility for revision in the RAN1#114.
Inter-gNB CLI handling scheme #x: Power Control scheme based on gNB Tx Power Adjustment
· Reference scheme for performance comparison
· Source x-1 (Nokia, NSB): 
· Dynamic TDD baseline operation
· Source x-2 (Qualcomm): 
· No DL power adjustment by the aggressor gNB with dynamic TDD assignment
· Proposed Scheme for gNB-to-gNB co-channel CLI handling
· Source x-1 (Nokia, NSB): 
· Aggressor gNB decreases the transmit power in agreed intervals with the victim gNB to ensure that the gNB-gNB CLI is kept within the tolerable limits at the victim gNB
· Source x-2 (Qualcomm): 
· DL power adjustment (e.g., power back-off) by the aggressor gNB at slots with inter-gNB CLI.
· Specification Impact of the proposed scheme
· Source x-1 (Nokia, NSB): 
· Xn signaling enhancements to support the handshake agreement between victim and aggressor gNB for the DL transmit power reduction:
· Step 0: Measurements and identification of aggressor(s)
· Step 1: Indication of DL Tx power reduction by the victim gNB
· Step 2: Confirmation by the aggressor gNB on whether it can accept the new DL Tx power conditions
· Source x-2 (Qualcomm): 
· Information exchange between gNBs of recommended DL power adjustment of aggressor gNB based on CLI measurements


Post RAN1#113
Working Assumption (Post #113)
The following is agreed in principle to be captured in the TR with possibility for revision in the RAN1#114.
Inter-gNB CLI handling scheme #x: Power Control scheme based on UE Tx Power Adjustment
· Reference scheme for performance comparison
· Source 5-1 (Nokia, NSB): 
· Dynamic TDD baseline operation.
· Source 5-2 (Qualcomm): 
· Same UL power control parameters for slots with CLI and slots without CLI.
· Proposed Scheme for gNB-to-gNB co-channel CLI handling
· Source 5-1 (Nokia, NSB): 
· UE Tx power optimization to improve the UL SINR condition on the victim gNBs
· Source 5-2 (Qualcomm): 
· Different UL power control parameters for slots with CLI and slots without CLI. 
· Specification Impact of the proposed scheme
· Source 5-1 (Nokia, NSB): 
· Indication of specific open loop power control parameters is supported since URLLC studies for dynamic grant scheduling. 
· Other UL signals do not support such flexibility and specifications changes can be discussed
· Source 5-2 (Qualcomm): 
· Different UL power control mechanisms (both closed-loop and open-loop) for slots with CLI and without CLI. 





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




2.1 UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling

	
	RAN1#110
Agreement
Study the feasibility and potential benefit of UE-to-UE co-channel CLI measurement and reporting, which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, at least includes:
· Measurement resource/reporting configuration
· Measurement/reporting details (including UE processing delay)
· Relevant information exchange (between gNBs) if needed
· Usage of measurement at gNB

	
RAN1#110-bis-e 
Agreement
For UE-to-UE co-channel CLI measurement, consider as baseline reusing existing channel(s)/signal(s)/measurement_resource(s)
· For example, SRS resources defined in Rel-16 for SRS-RSRP measurement, CLI-RSSI resources defined in Rel-16 for CLI-RSSI measurement
· FFS potential enhancements
Agreement
For UE-to-UE co-channel CLI handling, study L1/L2 based UE-to-UE CLI measurement and reporting
· Note: Accounting for UE processing/reporting delay – companies to share their assumptions
· Note: Proponents are encouraged to provide the mechanism of L1/L2 based CLI measurement and reporting, and to provide the benefits of L1/L2 based CLI measurement and reporting compared with existing L3 CLI/CSI measurement and report with evaluation result
· Note: Accounting for information exchange delay between gNBs (if applicable)



RAN1#111
Agreement
For the purpose of UE-to-UE CLI mitigation, consider the following potential enhancements:
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic reporting.
· FFS: Event triggered reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource.
Companies are encouraged to bring additional details and evaluation results to determine the benefit of the above potential enhancements.

RAN1#112
Agreement
For L1/L2 based UE-to-UE CLI measurement, SRS-RSRP and CLI-RSSI are to be further studied as baseline metrics.

Agreement
For the study of L1/L2 based UE-to-UE co-channel CLI measurement, measurement resource for CLI-RSSI measurement as defined in Rel-16 and SRS resource for SRS-RSRP measurement as defined in Rel-16 can be considered. Enhancement of measurement resource can be studied.  

Agreement
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the following measurement and report framework.
· Use existing CSI framework as the baseline.
· Others are not precluded.

RAN1#113
Conclusion
· The L1/L2 based UE-to-UE CLI measurement can be optimized for short term interference measurement
· The L1/L2 based UE-to-UE CLI measurement can be optimized for low latency 
· The L1/L2 based UE-to-UE CLI measurement and reporting can facilitate gNB adjusting UE scheduling for inter-UE CLI reduction
Above does not imply that L3 based measurement and reporting cannot be used for similar purposes.




2.2 Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 

	
	RAN1#110
Agreement
Study the feasibility and potential benefits of coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, at least includes:
· Details of coordinated scheduling for time/frequency resources
· Relevant information exchange (if needed)






2.3 Spatial domain coordination method for UE-to-UE co-channel CLI handling 

	
	RAN1#110
Agreement
Study the feasibility and potential benefit of UE-to-UE co-channel CLI handling based on spatial domain coordination method which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic /flexible TDD, at least includes:
· Details for spatial domain coordination by gNB
· Relevant information exchange (if needed)
Note1: Study can include method for FR1 and FR2






2.4 UE and gNB transmission and reception timing 

	RAN1#112bis-e
Agreement
For UE-to-UE co-channel CLI measurement, study the impact on system performance because of CLI measurement inaccuracy at victim UE due to misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE(s). 



2.5 Power control based solution

	Agreement
For UE-to-UE co-channel CLI handling, study whether/how to enhance UL power control mechanism.
· Existing UL power control mechanism is baseline
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	zhuyajun@xiaomi.com
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	jonghyun.park@interdigital.com
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