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1. [bookmark: _Ref521334010]Introduction
In the RAN1 #110 meeting, evaluation on NR duplex evolution in Rel.18 was discussed. Some agreements were made as below [1]
Agreement 
Two types of RU (Resource utilization) are defined for SBFD evaluation.
· Type-1 RU: DL/UL Type-1 RU = Number of RBs per cell used by traffic for the given link direction during observation time / Total number of all the RBs per cell including DL, UL and guard bands over observation time.
· Type-2 RU (Follow TR 36.814): DL/UL Type-2 RU = Number of RBs per cell used by traffic for the given link direction during observation time / Total number of RBs per cell available for traffic for the given link direction over observation time
· Note: In case of MU-MIMO, one RB allocated to N users within a cell is only counted as used once.
· Companies are to submit results for both RU definitions
· FFS: RU definition for dynamic TDD evaluations
Agreement
For UE distribution of Urban Macro and Dense Urban Macro layer, 
· Baseline: (UE clustering)
· 10 users per macro TRP
· [bookmark: _Hlk112083022]Step 1: Randomly drop X UE cluster centers within one macro cell geographical area considering the minimum distance between macro TRP to UE cluster center as Dmacro-to-cluster and the minimum distance between two UE cluster centers as Dinter-cluster 
· Step 2: Y% UEs are randomly and uniformly dropped within the UE clusters with the radius of R, (1-Y%) users randomly and uniformly dropped throughout the macro geographical area
· UE outdoor/indoor proportion: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· FFS the values of X, Dmacro-to-cluster, Dinter-cluster, R, Y%
· Optional: 
· 10 users per macro TRP, and all users are randomly and uniformly dropped within the macro cell
· At least for FR1: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· FFS: FR2 details

Agreement
For Dense Urban with 2-layer for FR1, consider micro cell TRPs are deployed as following 
· Step 1: Randomly drop [3] micro TRP centers within one macro cell geographical area considering the minimum distance between micro TRP centers (Dinter-micro-center) and the minimum distance between macro TRP and micro TRP center (Dmacro-to-micro-center).
· Step 2: Randomly deploy one micro TRP on the area circle around each micro TRP center with the radius of half of Dinter-micro-center 
· Step 3: Determine the horizontal angle of the micro TRPs with the planer facing to the micro TRP center.
· Dinter-micro-center =[57.9 m], Dmacro-to-micro-center = [105 m]
Agreement
Update the previous agreement as below:
For UE distribution of Urban Macro and Dense Urban Macro layer, 
· Baseline: (UE clustering at least for FR1)
· M users per macro TRP
· Step 1: Randomly drop X UE cluster centers within one macro cell geographical area considering the minimum distance between macro TRP to UE cluster center as Dmacro-to-cluster and the minimum distance between two UE cluster centers as Dinter-cluster 
· Step 2: Y% UEs are randomly and uniformly dropped within the UE clusters with the radius of R, (1-Y%) users randomly and uniformly dropped in the macro geographical area outside the clusters
· Note: UEs dropped within the UE cluster(s) are indoor with 3km/h; UEs dropped outside the UE cluster(s) are outdoor in car with 30km/h
· UE outdoor/indoor proportion: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· Outdoor UEs: 1.5 m; 
· FFS: Indoor UEs height 
· Y%=80%
· FFS the values of M, X, Dmacro-to-cluster, Dinter-cluster, R
· Optional: 
· 10 users per macro TRP (per direction), and all users are randomly and uniformly dropped within the macro cell
· At least for FR1: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· Outdoor UEs: 1.5 m; 
· Indoor UEs: 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8) [refer to TR 36.873 Table 6-1]
· FFS: FR2 details


In this contribution, we provide our considerations on evaluation on NR duplex evolution.
2. Discussion
2.1 Simulation assumptions
For UE distribution of Urban Macro and Dense Urban Macro layer, in term of chair notes of RAN1#110 [1], we have the following agreement.
	Agreement
Update the previous agreement as below:
For UE distribution of Urban Macro and Dense Urban Macro layer, 
· Baseline: (UE clustering at least for FR1)
· M users per macro TRP
· Step 1: Randomly drop X UE cluster centers within one macro cell geographical area considering the minimum distance between macro TRP to UE cluster center as Dmacro-to-cluster and the minimum distance between two UE cluster centers as Dinter-cluster 
· Step 2: Y% UEs are randomly and uniformly dropped within the UE clusters with the radius of R, (1-Y%) users randomly and uniformly dropped in the macro geographical area outside the clusters
· Note: UEs dropped within the UE cluster(s) are indoor with 3km/h; UEs dropped outside the UE cluster(s) are outdoor in car with 30km/h
· UE outdoor/indoor proportion: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· Outdoor UEs: 1.5 m; 
· FFS: Indoor UEs height 
· Y%=80%
· FFS the values of M, X, Dmacro-to-cluster, Dinter-cluster, R
· Optional: 
· 10 users per macro TRP (per direction), and all users are randomly and uniformly dropped within the macro cell
· At least for FR1: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· Outdoor UEs: 1.5 m; 
· Indoor UEs: 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8) [refer to TR 36.873 Table 6-1]
· FFS: FR2 details


For FFS values of baseline in above agreement, we suggest using the set of values including X=[3], Y%=[2/3]; for Urban Macro for FR1: Dmacro-to-cluster = [262.5 m], Dinter-cluster = [114.8 m], R = [72.3 m]; 	For Dense Urban Macro layer for FR1 and FR2-1: Dmacro-to-cluster = [105 m], Dinter-cluster = [57.9 m], R = [28.9 m] because this set of parameters values are close to practical scenario.
Proposal 1: For UE distribution of Urban Macro and Dense Urban Macro layer, the set of values ] can be used for FFS parameters value of the baseline as follows: 
X=[3], Y%=[2/3]; 
For Urban Macro for FR1: Dmacro-to-cluster = [262.5 m], Dinter-cluster = [114.8 m], R = [72.3 m]; 
For Dense Urban Macro layer for FR1 and FR2-1: Dmacro-to-cluster = [105 m], Dinter-cluster = [57.9 m], R = [28.9 m.

For work assumption for SBFD and dynamic/flexible TDD evaluation, we have the following agreement in RAN1#110 [1].
	Parameters
	Indoor office
	Urban macro / Dense Urban Macro layer
	Dense Urban with 2-layer

	Layout
	Single layer
Indoor floor: (12BSs per 120m x 50m) 
	Single layer
Macro layer: 
· Baseline: Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around
· Optional: Hexagonal grid with 19 macro sites and 3 sectors per site with wrap around.
	Two layer
Macro layer:
· Baseline: Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around
· Optional: Hexagonal grid with 19 macro sites and 3 sectors per site with wrap around.

Micro layer: According to previous agreement
· Baseline: 3 Micro BSs per Macro BS
· Optional: 6, or 9 Micro BSs per Macro BS

	Inter-BS (2D) distance
	20m [TR 38.802 Table A.2.1-11]
	500m for Urban Macro [TR 38.802 Table A.2.1-11]
200m for Dense Urban Macro layer [TR 38.802 Table A.2.1-1]
	Macro-to-macro: 200m
Minimum Macro-to-micro-center distance: 105m 
Minimum Micro-center-to-micro-center distance: 57.9m

	Minimum BS-UE (2D) distance
	0m [TR 38.802 Table A.2.1-11]
	35m [TR 38.802 Table A.2.1-11]
	Macro-to-UE: 35m 
Micro-to-UE: 10m 
[TR 38.802 Table A.2.1-11]

	Minimum UE-UE (2D) distance
	FFS
	FFS :3m [TR 38.802 Table A.2.1-11]
	FFS: 3m [TR 38.802 Table A.2.1-11]

	BS antenna height
	3 m [TR 38.802 Table A.2.1-1]
	25 m [TR 38.802 Table A.2.1-1]
	25m for macro cells and 10m for micro cells [TR 38.802 Table A.2.1-1]



Regarding the above-mentioned minimum BS-UE (2D) distance, considering the workload of evaluation, it is better to reuse minimum BS-UE (2D) distance value (3m) defined in TR 38.802 for coverage evaluation of SBFD.
Proposal 2: For minimum BS-UE (2D) distance for SBFD and dynamic/flexible TDD evaluation, minimum BS-UE (2D) distance value (3m) defined in TR 38.802 for flexible duplex should be reused.

Conclusion
In this contribution, we discuss about evaluation on NR duplex evolution with the following proposal.
Proposal 1: For UE distribution of Urban Macro and Dense Urban Macro layer, the set of values ] can be used for FFS parameters value of the baseline as follows: 
X=[3], Y%=[2/3]; 
For Urban Macro for FR1: Dmacro-to-cluster = [262.5 m], Dinter-cluster = [114.8 m], R = [72.3 m]; 
For Dense Urban Macro layer for FR1 and FR2-1: Dmacro-to-cluster = [105 m], Dinter-cluster = [57.9 m], R = [28.9 m.

Proposal 2: For minimum BS-UE (2D) distance for SBFD and dynamic/flexible TDD evaluation, minimum BS-UE (2D) distance value (3m) defined in TR 38.802 for flexible duplex should be reused.
3. Reference
[1]. Chairman’s Notes, RAN1#110, final, August 22th – 26th, 2022
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