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[bookmark: _Ref4817]Introduction
In RAN#95 meeting, a revised SID on NR duplex evolution has been endorsed with the following objectives [1].
	[bookmark: _Hlk89819652]The objective of this study is to identify and evaluate the potential enhancements to support duplex evolution for NR TDD in unpaired spectrum.

In this study, the followings are assumed:
· Duplex enhancement at the gNB side
· Half duplex operation at the UE side
· No restriction on frequency ranges

The detailed objectives are as follows:
· 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).

Note: For potential enhancements on dynamic/flexible TDD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion. 



In this contribution, we provide some preliminary geometry results for subband full duplex. 
Discussion
Simulation parameters
The simulation parameters are summarized in the following table. And the detail simulation assumptions can be found in [2]. 
Table.1 simulation parameter
	Parameters
	Value

	Scenario
	Urban Macro

	Layout
	Single layer - Macro layer: Hex. Grid
7 sites, 21cells

	Inter-BS distance
	500m

	Carrier frequency
	4GHz

	Simulation bandwidth
	100 MHz

	BS Tx power
	33dBm/MHz based on TR 38.830

	UE Tx power
	23dBm

	BS antenna configuration
	64 Tx/64 Rx antenna ports
(M, N, P, Mg, Ng; Mp, Np) = (4, 8, 2, 1, 1; 4, 8) ;
(dH, dV) = (0.5, 0.8)λ

	BS antenna height
	25m

	BS receiver noise figure
	5dB for 4GHz

	UE antenna configuration
	For 4GHz:
2 Tx/4 Rx antenna ports
Panel model 1: Mg = 1, Ng = 1, P = 2, dH = 0.5
(M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) for 4 Rx;
(M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1) for 2 Tx;

	UE receiver noise figure
	9 dB for 4GHz

	UE power control
	P0 = -80, alpha =0.8

	Minimum BS-UE (2D) distance
	Macro-to-UE: 35m [TR36.897]

	Minimum UE-UE (2D) distance
	3m (TR36.843)

	ACIR
	BS-BS: 43 dB
UE-UE: 28 dB

	self-interference cancellation 
	130 dB



Preliminary geometry
The preliminary geometry SINR of Urban Macro can be found in the following figure. 
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Figure.1 Geometry SINR comparison.

The legend is summarized as following.
· Normal SINR: The legacy scenario, where only legacy interference is considered. The DL: UL ratio for the allocated slot is fixed and the same DL: UL ratio is used by all nodes in the network.
· SINR of Dynamic TDD: Dynamic TDD case. In addition to the legacy interference, intra-subband interference is also considered. It is assumed that the direction of neighbor gNB transmission can be changed dynamically between DL and UL. Network randomizes the DL and UL pattern for neighbor gNB in the calibration.
· SINR of Subband Duplex: Subband full duplex case. In addition to the legacy interference, inter-subband interference with ACIR and self-interference cancellation also needs to be considered. It is assumed that all gNBs have the same DL-UL frequency&time domain pattern. 

Observation 1: Regarding the geometry
· For DL SINR, there is about 5dB gap between subband full duplex and legacy TDD and about 10dB gap between dynamic TDD and subband full duplex.
· For UL SINR, there is about 15dB gap between subband full duplex and legacy TDD and about 5dB gap between dynamic TDD and subband full duplex.

Conclusion
In this contribution, we provide some preliminary geometry results for subband full duplex. Note that this is just the preliminary geometry results that haven’t been calibrated yet.
[bookmark: _GoBack]Observation 1: Regarding the geometry
· For DL SINR, there is about 5dB gap between subband full duplex and legacy TDD and about 10dB gap between dynamic TDD and subband full duplex.
· For UL SINR, there is about 15dB gap between subband full duplex and legacy TDD and about 5dB gap between dynamic TDD and subband full duplex.
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