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[bookmark: _Ref521334010]Introduction
Rel-18 study item of Study on evolution of NR duplex operation was approved in [1] and the SID was updated in [2]. The following are the objectives for the SID [2]:
	· Identify applicable and relevant deployment scenarios (RAN1).
· Develop evaluation methodology for duplex enhancement (RAN1).
· [bookmark: _Hlk89796625]Study the subband non-overlapping full duplex and potential enhancements on dynamic/flexible TDD (RAN1, RAN4).
· Identify possible schemes and evaluate their feasibility and performances (RAN1).
· Study inter-gNB and inter-UE CLI handling and identify solutions to manage them (RAN1). 
· Consider intra-subband CLI and inter-subband CLI in case of the subband non-overlapping full duplex.
· Study the performance of the identified schemes as well as the impact on legacy operation assuming their co-existence in co-channel and adjacent channels (RAN1).
· Study the feasibility of and impact on RF requirements considering adjacent-channel co-existence with the legacy operation (RAN4).
· Study the feasibility of and impact on RF requirements considering the self-interference, the inter-subband CLI, and the inter-operator CLI at gNB and the inter-subband CLI and inter-operator CLI at UE (RAN4).
· Note: RAN4 should be involved early to provide necessary information to RAN1 as needed and to study the feasibility aspects due to high impact in antenna/RF and algorithm design, which include antenna isolation, TX IM suppression in the RX part, filtering and digital interference suppression.
· Summarize the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum (RAN4).


 
In RAN1#109-e, RAN1 started the discussion of NR duplex evolution and some clarifications on the SI scope seem to be needed to guide future RAN1 discussions.
Discussion
DL subband in UL slot/symbol
During the discussions in RAN1#109-e, companies have different views on whether SBFD (subband non-overlapping full duplex) operation (DL subband) in legacy UL symbols is within the scope of SI or not [3].

	[bookmark: _Hlk89819308]TDD is widely used in commercial NR deployments. In TDD, the time domain resource is split between downlink and uplink. Allocation of a limited time duration for the uplink in TDD would result in reduced coverage, increased latency and reduced capacity. As a possible enhancement on this limitation of the conventional TDD operation, it would be worth studying the feasibility of allowing the simultaneous existence of downlink and uplink, a.k.a. full duplex, or more specifically, subband non-overlapping full duplex at the gNB side within a conventional TDD band.
The NR TDD specifications allow the dynamic/flexible allocation of downlink and uplink in time and CLI handling and RIM for NR were introduced in Rel-16. Nevertheless, further study may be required for CLI handling between the gNBs of the same or different operators to enable the dynamic/flexible TDD in commercial networks. The inter-gNB CLI may be due to either adjacent-channel CLI or co-channel-CLI, or both, depending on the deployment scenario. One of the problems not addressed in the previous releases is gNB-to-gNB CLI.
This study aims to identify the feasibility and solutions of duplex evolution in the areas outlined above to provide enhanced UL coverage, reduced latency, improved system capacity, and improved configuration flexibility for NR TDD operations in unpaired spectrum. In addition, the regulatory aspects need to be examined for deploying identified duplex enhancements in TDD unpaired spectrum considering potential constraints.



Some companies think that SBFD is studied as a possible enhancement to address the limited time duration for uplink in TDD as highlighted in yellow in the justification section of SID. Therefore, Rel-18 SBFD study only includes SBFD operation (UL subband) in legacy DL and flexible symbols while SBFD operation (DL subband) in legacy UL symbols is not motivated. However, some other companies think that SBFD operation (DL subband) in legacy UL symbols is not precluded according to the SID objectives.
Proposal 1: Discuss and clarify whether SBFD operation (DL subband) in legacy UL symbols is within the scope of Rel-18 duplex evolution SI or not.

Adjacent-channel co-existence
According to the objectives of the SID, RAN1 should study the performance and impact on legacy operation for both co-channel co-existence and adjacent-channel co-existence.
	· Study the performance of the identified schemes as well as the impact on legacy operation assuming their co-existence in co-channel and adjacent channels (RAN1).


However, adjacent-channel co-existence is typically studied in RAN4 as in previous releases and the methodology and assumptions can be different from co-channel co-existence study. Coordination between RAN1 and RAN4 is needed to avoid repeated/conflict work in different WGs. It is desired that RAN can provide some guidance on how to split the work on adjacent-channel co-existence study for duplex evolution between RAN1 and RAN4.
Proposal 2: RAN provides guidance on how to split the work on adjacent-channel co-existence study for duplex evolution between RAN1 and RAN4.

Information exchange over Xn/F1 interface
In Rel-16, to enable information exchange of TDD radio frame configuration between gNB, ‘intended TDD DL-UL Configuration’ over the Xn/F1 interface was standardized. No further standardization work was done for CLI handling.

In RAN1#109-e, for supporting better inter-UE/gNB-to-gNB CLI handling, the following was proposed:
· For intra-opeator gNB-to-gNB CLI mitigation, Beam indication using Xn-AP 
· For inter-UE CLI handling, enhancement of backhaul signaling to exchange necessary information 
· For having a completely standardized solution of UE SRS-RSRP measurement, exchange of cells/UEs SRS configuration over the Xn/F1 interface 
The potential benefit of these schemes could be evaluated in RAN1. However, the feasibility of information exchange has to be verified by RAN3. Currently, RAN3 is not tasked in the SID. Instead of triggering RAN3 involvement of this SID from WG level by sending LS to RAN3 from RAN1 afterwards, it is preferred to proactively discuss this aspect in the plenary level and explicitly include RAN3 in the scope of SID if there is consensus to expand the standardization effort to Xn/F1 interface.
Proposal 3: RAN discusses and decides if RAN3 should be involved in the SID to support potential standardization effort of Xn/F1 interface.

Conclusion
In this contribution, we discussed clarifications on the scope of NR duplex evolution SI with the following proposals.
Proposal 1: Discuss and clarify whether SBFD operation (DL subband) in legacy UL symbols is within the scope of Rel-18 duplex evolution SI or not.
Proposal 2: RAN provides guidance on how to split the work on adjacent-channel co-existence study for duplex evolution between RAN1 and RAN4.
[bookmark: _GoBack]Proposal 3: RAN discusses and decides if RAN3 should be involved in the SID to support potential standardization effort of Xn/F1 interface.
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