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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]. 
Based on the discussion so far, we propose to consider opening a work item or study item for Rel-17 NR on the enhancements of flexible TDD configuration. For the progress on this topic, we initiated a discussion to gather views from interested companies on scenarios for operating flexible U/D resource utilization, and potential enhancement areas as in the following section.
In this document, we summarize the relevant email discussion so far and suggest a way forward.

2. Discussion
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: 
	Company
	View

	LG Electronics
	We think that scenario 2 (Inter TRP with same cell ID (Ideal backhaul)) is important scenario for operating flexible U/D resource utilization.
In scenario 2, network can operate to dynamically assign U/D resource per TRP depending on traffic condition.
Especially, in the study result of co-existence for CLI in Rel-16 [8], it was concluded that different TDD configuration between inter-operator can be allowed in some deployment scenarios (e.g. micro, indoor, etc.).


	Korea Telecom
	All three scenarios should be considered.

	LG Uplus
	All three scenarios are important. 
Scenario 1 is desired scenario from macro perspective but it seems challenging technically considering real deployment and relationship among operators.
Scenario 2 will be useful for the aparted UEs with different service requirements(=different UL/DL requirements) in the same cell.
For more scenario, inter TRP with different cell IDs can be considered where one gNB controls different cells since the TDD configurations and resource allocation from each cell can be known to gNB and can utilize it in this case without signaling exchange.

	TCL
	Scenario 2 and 3 (Inter TRP and Inter gNB) are equally important. Enabling effectively flexible TDD in these scenarios will allow NW to allocate dynamically UL/DL resource and hence adapt to local traffic statistics. 

	CEWiT
	We believe the scenario 2 and 3 can be prioritized for Rel 17.  With different cell ID case (scenario 3) Rel 16 has initial specifications but very limited cases can be handled with Rel 16 solutions.  Scenario 2 is very  important in case of dynamic traffic conditions.



Question 2) For each scenario in question 1, what is potential limitation with Rel-16 NR system? What is the potential areas for enhancement? 
	Company
	View

	LG Electronics
	In case of scenario 2, CLI (i.e. TRP to TRP and UE to UE) could be a bottleneck of performance. So, CLI handling scheme should be applied. As a candidate solution, we may consider that inter-UE CLI measurement and reporting which are being designed in Rel-16 is applied. However, since Rel-16 CLI measurement and reporting are operated based on semi-static manner, this scheme may not be feasible for operating dynamic U/D resource assignment per TRP in a cell. Instead, further fast CLI measurement and reporting scheme (e.g. L1 level measurement and reporting) could be required. We think CLI handling is the potential area for enhancement.

In addition, other techniques related to different assignment of UL/DL resources across TRPs (e.g. UL/DL decoupling between TRPs, etc.) can be discussed based on the scenario 2.

	SoftBank
	Limitation
The current TDD network uses fixed TDD UL/DL configuration due to the following reasons:
· To avoid Intra-operator co-channel CLI
· To avoid Inter-operator co-channel CLI (e.g. around the border)
· To avoid/minimize Inter-operator interference from/to adjacent channel
· To simplify the interference modeling used for co-existence study with the system using co-channel/adjacent-channel (i.e. non-3GPP technology)
· To avoid in-device problem for intra/inter-band CA/DC

The applicability of these factors depends on the band. These facts prevent (or make things difficult) using different TDD UL/DL configuration, even when market demand for e.g. UL heavy configuration is identified in the future.

Potential areas for enhancements
We have no idea which kind of Rel-17 standard technologies can address the issue above, since the issue is very complicated as described above. 

	LG Uplus
	In general from UE perspective, anyway UL coverage can be impacted due to flexible UL/DL resource utilization for higher power of NW than UE. So even though we can discuss any further improvement of resource utilization, this aspect should be carefully considered.

	TCL
	In both scenario 2 and 3, CLI (TRP /gNB to TRP/gNB or UE to UE) is an issue as it can degrade coverage due to cell edge interference. We think that CLI avoidance and mitigation is the area for improvement in release 17. 

As an example, simple techniques such as step-by-step dynamic TDD coupled to efficient backhaul usage can minimize CLI impact at the cost of low standardization and implementation effort. 

	CEWiT
	Rel 16 CLI WID provided the semi static CLI detection mechanism for UE-UE CLI and gNB-gNB CLI is left for gNB implementation. But for dynamic TDD configuration adaptation in scenario 2 and scenario 3  dynamic CLI detection mechanism need to be specified. We believe that CLI mitigation techniques can be left for implementation specific scenario but the detection of CLI dynamically at L1 level is important for practical realization of flexible U/D resource utilization.




3. Summary
For the email discussion on flexible UL/DL resource utilization for Rel-17 was triggered on 22nd August. 5 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:
· 2 companies consider all the three scenarios are important. 2 companies considers scenarios 2 and 3 are important. 1 company considers scenario 2 is important
· Especially, 2 companies commented 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:
· 3 companies consider CLI avoidance/mitigation (TRP/gNB to TRP/gNT or UE to UE)
· 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
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