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1. Introduction
In RAN#84, importance of both allowing flexible TDD configuration in NR and supporting multiple types of traffic in a cell was emphasized [1]-[7].
Even if dynamic TDD configuration was designed in Rel-15, only static TDD configuration (i.e. DL:UL=4:1) is commercialized [1]. For macro scenario which is preferable deployment, only static TDD configuration is allowed to prevent interference between multiple operators within a same band. However, for specific use cases (e.g. factory automation, etc.) and other purpose (e.g. UL capacity enhancement, etc.), more flexible UL/DL resource allocation should be applied. 
Furthermore, even though UE specific TDD configuration was designed in Rel-15, only single TDD configuration per cell (i.e. exchanging intended UL/DL configuration which is similar with LTE-A eIMTA) was assumed in Rel-16 CLI WID. However, for the case that various types of traffic (e.g. DL heavy eMBB, UL heavy eMBB and URLLC) are existed in a cell, it should be allowed that network can flexibly allocate resource to fulfil the required traffic.In RAN#84, as a candidate solution to fulfil the above needs, Full Duplex Radio (FDR) was proposed and discussed [2]-[7]. It was concluded that ‘duplexing enhancement’ will be discussed within email discussion for IAB enhancement. Hence, ‘FDR’ could be discussed within IAB scenario. Also, as a candidate scenario to fulfil the needs, ‘ideal backhaul based multiple TRPs with same cell ID’ where UL/DL resource allocation per TRP can be operated was proposed [3]-[7]. 

1.1 Summary of the first phase email discussion
Based on the backgrounds above, an email discussion was triggered to gather views from interested companies on scenarios for operating flexible U/D resource utilization, and potential enhancement areas, for which the first phase summary was presented in [8] in RAN#85 meeting.
Summary of the first phase email discussion is copied below.
=============================================================================
For the email discussion on flexible UL/DL resource utilization for Rel-17 was triggered on 22nd August. 9 companies showed their opinions so far. The email discussion can be summarized as follows.
Question 1) What is the important scenarios for enhancement for operating flexible U/D resource utilization?
· Scenario 1: Inter-operator, Inter-band
· Scenario 2: Inter TRP with same cell ID (Ideal backhaul)
· Scenario 3: Inter gNB with different cell ID (Ideal backhaul)
· Other scenario: 
For question 1:
· 6 companies consider all the three scenarios are important. 1 company considers scenarios 2 and 3 are important. 1 company considers scenario 2 is important
· Especially, 1 company stressed that scenario 2 and/or 3 will be useful in some practical deployment scenarios.

Question 2) For each scenario in question 1, what is potential limitation with Rel-16 NR system? What is the potential areas for enhancement? 
For question 2:
· 6 companies consider CLI avoidance/mitigation (TRP/gNB to TRP/gNT or UE to UE). Especially, 5 companies stressed that L1-based dynamic CLI detection/report is important for practical realization of flexible UL/DL resource utilization.
· 1 company considers technologies to enable different assignment of UL/DL resources across TRPs
· 1 company commented that further improvement of resource utilization should consider impact to UL coverage
· 1 company commented that intra/inter-operator co/adjacent channel CLI issue and in-device problem for intra/inter-band CA/DC, etc., make the issue very complicated and not sure if Rel-17 standard technologies can address those issues.

In addition to the two questions above, there was a following offline comment.
-	Description of scenario 3, “flexible U/D resource utilization for inter gNB with different cell ID (ideal backhaul)” may be confusing to some companies since single gNB can control different cells in some deployments. 

Proposal
Continue email discussion on flexible UL/DL resource utilization for potential Rel-17 work area until RAN#86

1.2 Suggested second phase email discussion
Based on the email discussion summary in [8], there were various feedbacks during RAN#85 on the suggested Rel-17 work area, enhancements on flexible UL/DL resource utilization. Especially, many operators/vendors showed their negative views on the enhancements for inter-operator scenarios, due to existing local restrictions/regulations for the UL/DL direction alignments between operators. Even though we believe potential technical enhancements in 3GPP standards can release this kind of restrictions/regulations in the future, we tend to think market environments for such an enhancements may not be mature for Rel-17 standardization work. While we believe different UL/DL allocation between different operators is possible at least for some scenarios such as some FR2 outdoor deployment scenarios or FR1/FR2 indoor scenarios where RAN4 has assessed CLI issue is endurable, further enhancements for inter-operator scenarios may be discussed in the later releases after NR has sufficient experiences in practical deployments. Therefore, we suggested keeping enhancements specific to inter-operator scenario outside the discussion on flexible UL/DL resource utilization for Rel-17.
Moreover, as for technical areas for the enhancements, mainly two areas were discussed, that is, enhancements related to CLI measurement/report and enhancements related to resource allocation. When we consider enhancements related to CLI, there are more topics which we should consider as potential left over from Rel-16 CLI enhancements discussion, such as, e.g., network coordination for CLI support, and enhancement of CLI measurement accuracy, which may not be covered during Rel-16 due to lack of time.
According to the backgrounds above, we reorganize potential objectives of the proposed work area, flexible UL/DL resource utilization as follows. In the following, potential objectives belonging to 2-C (yellow highlighted) is a new proposal which has not been discussed in the previous email discussion

Potential objectives of enhancements for flexible UL/DL resource utilization
1. Enhancements for different UL/DL resource allocation
A. Support of different UL/DL resource allocation between TRPs with same cell ID
2. Enhancements for measurement/report of CLI
A. Support of L1 based measurement/report of CLI between neighbor cells
B. Support of L1 based measurement/report of CLI between TRPs with same cell ID
C. Potential left-over enhancements for CLI from Rel-16

2. Details of the 2nd phase discussion
In this section, company views are gathered regarding the potential objectives proposed in section 2.
1-A) Support of different UL/DL resource allocation between TRPs with same cell ID
	Company
	View

	LG
	When a UE is configured with multiple TRPs with same cell ID, network may not be able to allocate different UL/DL resource per TRP via common signaling such as semi-static UL/DL allocation or DCI format 2-0 in common search spaces. This may cause restriction to the network on the efficient UL/DL resource utilization between TRPs reflecting time-varying CLI condition between TRPs. Therefore, enhancement on the different UL/DL resource allocation in case of multi-TRPs should be introduced.

	LG Uplus
	Support but as always operators concern, possible interference should be carefully managed.

	CEWiT, IITH, IITM, Reliance Jio, Tejas Networks, Saankhya Labs 
	The cell specific and UE specific RRC signaling of TDD_UL_DL_configuration are semi-static in nature. SFI comes in the common search space which will be common for a group of UEs. To dynamically allocate different UL/DL resources to multiple TRPs with the same cell ID, we need to study whether the existing signaling framework is enough to support it. 

	
	



2-A) Support of L1 based measurement/report of CLI between neighbor cells
	Company
	View

	LG
	In Rel-16, only L3 based CLI measurement/report is possible between neighbor cells. UL/DL resource adaptation based on L3 measurement/report cannot adapt to a dynamic variation of UL/DL traffic and interference environments. Moreover, semi-static resource allocation for L3 measurement causes inefficient resource utilization. Therefore, we think more dynamic CLI measurement/report mechanism (e.g., L1 based mechanism) is necessary.

	LG Uplus
	Support but as always operators concern, possible interference should be carefully managed. Especially, L1 based measurement/report of CLI can be utilized well efficiently than L3 measurement/report.

	[bookmark: __DdeLink__611_781729249]CEWiT, IITH, IITM, Reliance Jio, Tejas Networks, Saankhya Labs 
	L3 based measurement and reporting will have a lot of delay due to which it is not suitable to manage dynamic CLI changes. We need measurements of CLI at the scheduler level to enhance dynamic UL/DL resource utilization as well as management of CLI. So we support this.

	
	



2-B) Support of L1 based measurement/report of CLI between TRPs with same cell ID
	Company
	View

	LG
	In Rel-16, only L3 based CLI measurement/report is possible between TRPs with same cell ID. UL/DL resource adaptation based on L3 measurement/report cannot adapt to a dynamic variation of UL/DL traffic and interference environments. Moreover, semi-static resource allocation for L3 measurement causes inefficient resource utilization. Therefore, we think more dynamic CLI measurement/report mechanism (e.g., L1 based mechanism) is necessary.

	LG Uplus
	Support but as always operators concern, possible interference should be carefully managed. Especially, L1 based measurement/report of CLI can be utilized well efficiently than L3 measurement/report.

	CEWiT, IITH, IITM, Reliance Jio, Tejas Networks, Saankhya Labs
	Same as in section 2-A. We support this.

	
	



2-C) Left-over enhancements for CLI from Rel-16
	Company
	View

	LG
	During Rel-16 CLI work, the followings are being discussed as necessary enhancements but may or may not be completed during Rel-16 time frame
· Network coordination for CLI support, e.g., sharing CLI measurement/report in MR-DC scenario
· Enhancement of CLI measurement accuracy (by introducing UE behavior/requirements on the CLI-SRS timing acquisition)

	CEWiT, IITH, IITM, Reliance Jio, Tejas Networks, Saankhya Labs
	Rel-16 CLI work item was very limited and did not address all the concerns. SRS configuration sharing and network co-ordination need to be handled in Rel 17 for effective CLI mitigation.
Few points among left overs are,
· SRS configuration sharing for accurate RSRP measurement
· Further enhance the measurement accuracy of CLI detection methods defined in Rel 16
· Further signaling enhancements considering L1 measurement of CLI

	
	

	
	



3) Any other views 
	Company
	View

	LG Uplus
	Flexible resource utilization and L1 based measurement/report of CLI which discussed above can be considered in Rel-17 IAB enhancements or the related topics of Rel-17 IAB enhancements such as duplexing enhancement can be considered in this item separately.

	CEWiT, IITH, IITM, Reliance Jio, Tejas Networks, Saankhya Labs
	Agree with LG Uplus comment. Many companies in IAB enhancement have suggested CLI enhancement. Above topics can be included in IAB enhancement or vice versa.




3. Summary
Total 8 companies (including 2 operators) provided their views, where 6 companies replied with a unified view via single email.
We summarize the company views or each potential objective as follows.

Potential objectives of enhancements for flexible UL/DL resource utilization
1. Enhancements for different UL/DL resource allocation
A. Support of different UL/DL resource allocation between TRPs with same cell ID
i. 2 companies supported
ii. 6 companies suggested it is needed to study whether the existing signaling framework is enough to support it
2. Enhancements for measurement/report of CLI
A. Support of L1 based measurement/report of CLI between neighbor cells
i. 8 companies supported
B. Support of L1 based measurement/report of CLI between TRPs with same cell ID
i. 8 companies supported
C. Potential left-over enhancements for CLI from Rel-16
i. The following details were suggested
1. Network coordination for CLI support, e.g., sharing CLI measurement/report in MR-DC scenario, sharing SRS configuration for accurate RSRP measurement
A. Suggested by 7 companies
2. Enhancement of CLI measurement accuracy (by introducing UE behavior/requirements on the CLI-SRS timing acquisition)
A. Suggested by 7 companies
3. Further signaling enhancements considering L1 measurement of CLI
A. Suggested by 6 companies
In addition, 7 companies commented on the possibility of including some of these enhancements in the Rel-17 IAB item. 
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