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At RAN1#86 meeting, the channel model assumption for flexible duplex evaluation was agreed (see e.g., [1], [2]), and it was captured in TR38.802 v1.0.0 [3] as follows (the yellow highlights are channel model related parameters).
=============================Quote from TR38.802==============================
The system level evaluation parameters specific to flexible duplex evaluation which are not covered by Table A.2.1-1is also given in Table A.2.1-11. 
Table A.2.1-11: Evaluation parameters specific to flexible duplex
	Parameters
	Dense urban
	Urban macro
	Indoor hotspot

	…
	…
	…
	…

	Large-scale channel parameters(*)
	Below 6GHz:
- Macro-to-UE: 3D UMa
- Micro-to-UE: 3D UMi
- Macro-to-Macro: 3D UMa (h_UE=25m)
- Macro-to-Micro: 3D UMa (h_UE=10m), FFS additional offset X1 dB
- Micro-to-Micro: 3D UMi (h_UE=10m), FFS additional offset X2 dB
- UE-to-UE: A.2.1.2 in TR36.843, FFS on penetration loss between UEs
Above 6GHz:
- Macro-to-UE: 5GCM UMa
- Micro-to-UE: UMi-Street canyon
- Macro-to-Macro: 5GCM UMa (h_UE=25m) 
- Macro-to-Micro: 5GCM UMa (h_UE=10m)
- Micro-to-Micro: UMi-Street canyon (h_UE=10m) 
- UE-to-UE: UMi-Street canyon (h_BS=1.5m ~ 22.5m), FFS on penetration loss between UEs
	Below 6GHz:
- TRP-to-UE: ITU InH 
- TRP-to-TRP: ITU InH (h_UE=3m)
- UE-to-UE: A.2.1.2 in TR36.843
Above 6GHz:
- TRP-to-UE: 5GCM Indoor-office
- TRP-to-TRP: 5GCM Indoor-office (h_UE=3m)
- UE-to-UE: 5GCM Indoor-office (h_BS=1.5m)

	…
	…
	…


(*): The assumption is used as starting point for flexible duplex evaluation, and further update might be made.
(**): Statistics of ASA/ASD and ZSA/ZSD include its mean, standard variance, correlation distance in the horizontal plane, and in-cluster angular spread (e.g., cluster ASA/ASD).
================================End of Quote=================================
It is noted that for some of the parameters, further clarification should be made to facilitate the alignment of companies’ evaluations on flexible duplex. This contribution discusses this aspect.
Further clarification on channel model implementation
UE-to-UE pathloss for below 6GHz
In TR38.802, it is mentioned that for below 6GHz, the large scale parameters (including pathloss, etc.) for UE-to-UE will follow section A.2.1.2 in TR36.843 (see above table). 
In TR36.843 [4], the large scale parameters for UE-to-UE will depend on the layout options for outdoor to indoor case and indoor to indoor case. This can be seen in the following table. The yellow highlights labelled the different options for outdoor to indoor case and indoor to indoor case, for “Pathloss” and “LOS Probability” parameter.

	
	Outdoor to Outdoor
	Outdoor to Indoor
	Indoor to Indoor

	Pathlossa
	PL_B1_tot(d) = max(PLfreespace(d), PL_B1(d))
where
 d is distance between UEs
PLfreespace is free space path loss (Eq. 4.24 in [6]),
PL_B1 is the Winner + B1b ([7] Table 4-1) channel model for hexagonal layout  with the following offsets
· LOS offset = 0 dBc
· NLOS offset = -5 dBc
While calculating Winner + B1 pathloss the following  values shall be used
h_BS = h_MS = 1.5m, h_BS' = h_MS' = 0.8m 
	Dual strip ([3] Table A.2.1.1.2-8) for Layout Option 2
Remaining Layout Options
· LOS: PL_B1_tot (dout + din) + 20.0 + 0.5*d_in
· NLOS: PL_B1_tot(dout + din) + 20.0 + 0.5*din – 0.8*h_MS
where
dout and din are defined  by Note 1 after Table 4-1 in [7] for true indoor UEs
din=1.5m and dout=d-din for virtual indoor UEs
h_MS = 1.5m
	Dual strip ([3] Table A.2.1.1.2-8) for Layout Option 2
InH ([3] Table A.2.1.1.5-1) for remaining layout optionsd


	LOS Probabilitye
	Winner II-B1 ([6] Table 4-7)
	ITU-R IMT UMi ([8] Table A1-3)
	ITU-R IMT UMi ([8] Table A1-3) for InH
N/A for Dual Strip

	Shadowing 
standard 
deviation
	7 dB log-normal
	7 dB log-normal
	UEs are in same building:
LOS: 3 dB log-normal
NLOS: 4 dB log-normal
UEs are in different building:
10 dB log-normal

	Shadowing
 correlation
	i.i.d.

	Fast Fadingf
	ITU-R IMT UMi ([8] Annex 1.3.2)
LOS and NLOS
	ITU-R IMT UMi O2I ([8] Annex 1.3.2)
	ITU-R IMT InH ([8] Annex 1.3.2)
LOS and NLOS



-	a) Pathloss should be defined for 700 MHz in addition to 2 GHz (by applying 20log(fc) correction for 700 MHz if not otherwise specified)
-	b) Winner+B1 is assumed to be valid up to a minimum distance of 3m
-	c) The offsets are assumed to be valid for all the frequencies of interest.
-	d) For calculating the indoor to indoor path loss between a virtual indoor UE and another virtual indoor UE or indoor UE use the InH model for UEs inside different buildings
-	e) LOS probability: some pathloss models do not specify a LOS/NLOS region – the LOS Probability would not be used for such models
-	f) Additional modifications needed to incorporate changes in Doppler modeling due to dual mobility are described in Section A.2.1.2.1. Further study can be undertaken on the dual-scattering described in [9].
The layout options that are related to different options include (see subsection A.2.1.1 in [4]): 
-	Option 1: Urban macro (500m ISD) + 1 RRH/Indoor Hotzone per cell
-	Option 2: Urban macro (500m ISD) + 1 Dual stripe per cell
-	Option 4: Urban macro (500m ISD) + 3 RRH/Indoor Hotzone per cell
It is noted that in the study of TR36.843, Option 1 is mandatory for general scenarios (see Table A.2.1.1-1 in [4]). It is also noted that the indoor office layout is employed in NR study (see, e.g., A.2.1 in [3]), which is aligned with “Indoor Hotzone” as in Option 1. Therefore, to make the flexible duplex evaluation more focused, it is proposed to use Layout Option 1 to derive pathloss as presented in A.2.1.2 in TR36.843, and use “ITU-R IMT UMi” for LOS Probability. 
Penetration loss term issue
For outdoor UE to indoor UE case of below 6GHz, it can be found that, in A.2.1.2 in TR36.843, if we choose Layout Option 1, the pathloss is given by [4]
· LOS: PL_B1_tot (dout + din) + 20.0 + 0.5*d_in
· NLOS: PL_B1_tot(dout + din) + 20.0 + 0.5*din – 0.8*h_MS
where
· dout and din are defined  by Note 1 after Table 4-1 in [7] for true indoor UEs
· din=1.5m and dout=d-din for virtual indoor UEs
· h_MS = 1.5m
It is noted that there is penetration loss term “20.0+0.5*d_in” included in the above pathloss formula. However, for NR study, the outdoor UE to indoor UE penetration would include outdoor-to-indoor penetration (external wall penetration) as well as in-car penetration due to NR study assumes outdoor users are in-car users (see [3]). The penetration loss for outdoor UE to indoor UE case for flexible duplex evaluation is clearly defined in Table A.2.1-13 in TR38.802 [3]. Therefore, it is proposed to remove the penetration loss term from A.2.1.2 of TR36.843 when calculating pathloss of outdoor UE to indoor UE in NR flexible duplex evaluation. Instead, one needs to use penetration loss term PLoss as given in Table A.2.1-13 in TR38.802 for the calculation.
Proposal
Based on the above discussions, it is proposed to add a note in Table A.2.1-11 of TR38.802 to clarify the implementation of channel model for UE-to-UE when using TR36.843.
Proposal It is proposed to add a note in Table A.2.1-11 of TR38.802 as follows
	Parameters
	Dense urban
	Urban macro
	Indoor hotspot

	…
	…

	Large-scale channel parameters(*)
	Below 6GHz:
- Macro-to-UE: 3D UMa
- Micro-to-UE: 3D UMi
- Macro-to-Macro: 3D UMa (h_UE=25m)
- Macro-to-Micro: 3D UMa (h_UE=10m), FFS additional offset X1 dB
- Micro-to-Micro: 3D UMi (h_UE=10m), FFS additional offset X2 dB
- UE-to-UE: A.2.1.2 in TR36.843 (***), FFS on penetration loss between UEs
Above 6GHz:
- Macro-to-UE: 5GCM UMa
- Micro-to-UE: UMi-Street canyon
- Macro-to-Macro: 5GCM UMa (h_UE=25m) 
- Macro-to-Micro: 5GCM UMa (h_UE=10m)
- Micro-to-Micro: UMi-Street canyon (h_UE=10m) 
- UE-to-UE: UMi-Street canyon (h_BS=1.5m ~ 22.5m), FFS on penetration loss between UEs
	Below 6GHz:
- TRP-to-UE: ITU InH 
- TRP-to-TRP: ITU InH (h_UE=3m)
- UE-to-UE: A.2.1.2 in TR36.843(***)
Above 6GHz:
- TRP-to-UE: 5GCM Indoor-office
- TRP-to-TRP: 5GCM Indoor-office (h_UE=3m)
- UE-to-UE: 5GCM Indoor-office (h_BS=1.5m)

	…
	…
	…


(*): The assumption is used as starting point for flexible duplex evaluation, and further update might be made.
(**): Statistics of ASA/ASD and ZSA/ZSD include its mean, standard variance, correlation distance in the horizontal plane, and in-cluster angular spread (e.g., cluster ASA/ASD).
(***): For outdoor to indoor case, and indoor to indoor case, use “Remaining Layout Options” in A.2.1.2 of TR36.843 for pathloss calculation, and “ITU-R IMT UMi” for LOS Probability derivation. For outdoor to indoor case, the penetration loss term “20.0+0.5*d_in” is excluded in pathloss formula given in A.2.1.2 of TR36.843, and the penetration loss is derived according to Table A.2.1-13.
Conclusion
In this contribution, the implementation of channel model for flexible duplex is further clarified, and the following proposal is made.
Proposal It is proposed to add a note in Table A.2.1-11 of TR38.802 as follows
	Parameters
	Dense urban
	Urban macro
	Indoor hotspot

	…
	…

	Large-scale channel parameters(*)
	Below 6GHz:
- Macro-to-UE: 3D UMa
- Micro-to-UE: 3D UMi
- Macro-to-Macro: 3D UMa (h_UE=25m)
- Macro-to-Micro: 3D UMa (h_UE=10m), FFS additional offset X1 dB
- Micro-to-Micro: 3D UMi (h_UE=10m), FFS additional offset X2 dB
- UE-to-UE: A.2.1.2 in TR36.843 (***), FFS on penetration loss between UEs
Above 6GHz:
- Macro-to-UE: 5GCM UMa
- Micro-to-UE: UMi-Street canyon
- Macro-to-Macro: 5GCM UMa (h_UE=25m) 
- Macro-to-Micro: 5GCM UMa (h_UE=10m)
- Micro-to-Micro: UMi-Street canyon (h_UE=10m) 
- UE-to-UE: UMi-Street canyon (h_BS=1.5m ~ 22.5m), FFS on penetration loss between UEs
	Below 6GHz:
- TRP-to-UE: ITU InH 
- TRP-to-TRP: ITU InH (h_UE=3m)
- UE-to-UE: A.2.1.2 in TR36.843(***)
Above 6GHz:
- TRP-to-UE: 5GCM Indoor-office
- TRP-to-TRP: 5GCM Indoor-office (h_UE=3m)
- UE-to-UE: 5GCM Indoor-office (h_BS=1.5m)

	…
	…
	…


(*): The assumption is used as starting point for flexible duplex evaluation, and further update might be made.
(**): Statistics of ASA/ASD and ZSA/ZSD include its mean, standard variance, correlation distance in the horizontal plane, and in-cluster angular spread (e.g., cluster ASA/ASD).
(***): For outdoor to indoor case, and indoor to indoor case, use “Remaining Layout Options” in A.2.1.2 of TR36.843 for pathloss calculation, and “ITU-R IMT UMi” for LOS Probability derivation. For outdoor to indoor case, the penetration loss term “20.0+0.5*d_in” is excluded in pathloss formula given in A.2.1.2 of TR36.843, and the penetration loss is derived according to Table A.2.1-13.
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