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Introduction
In this contribution, we share some further updates for TR 38.912 based on the latest discussion and agreement.
Discussion 
In section 4.2.3, it is better to mention the antenna pattern assumed for UE side keeping similar information as BS side.
In section 4.2.8, as uplink scheduled UE is assumed as 1 user for evaluation work, the corresponding parameters should be updated. In addition, 43dBm/24dBm BS max output power might cause confusion, one more Note is added;
In section 4.2.9, to clarify the UE with single isotropic antenna instead of single antenna element;
In section 5.4,  it is proposed to removed as this is duplicated information as section 4.2.7.
In section 5.2.1, remove the the column for rural area.
For other corrections are just editorial.
1. [bookmark: definitions][bookmark: references][bookmark: _Toc47089177]Text proposal 
4	Co-existence study
[bookmark: _Toc47089178]4.1	Co-existence simulation scenarios
[bookmark: OLE_LINK53][bookmark: OLE_LINK52]Table 4.1-1 summarizes the proposed scenarios to be considered for 6.425-7.125GHz and 10.0-10.5 GHz.
Table 4.1-1: Summary of considered scenario 
	No.
	Usage scenario
	Aggressor
	Victim
	Direction
	Simulation frequency
	Deployment Scenario
	Note

	1
	eMBB
	NR, 100MHz
	NR, 100MHz
	DL to DL
	7 GHz
	Urban macro
	

	2
	eMBB
	NR, 100MHz
	NR, 100MHz
	DL to DL
	7 GHz
	Indoor hotspot
	

	3
	eMBB
	NR, 100MHz
	NR, 100MHz
	DL to DL
	7 GHz
	Dense urban
	Down-prioritized

	4
	eMBB
	NR, 100MHz
	NR, 100MHz
	UL to UL
	7 GHz
	Urban macro
	

	5
	eMBB
	NR, 100MHz
	NR, 100MHz
	UL to UL
	7 GHz
	Indoor hotspot
	

	6
	eMBB
	NR, 100MHz
	NR, 100MHz
	UL to UL
	7 GHz
	Dense urban
	Down-prioritized

	7
	eMBB
	NR, 100MHz
	NR, 100MHz
	DL to DL
	10 GHz
	Urban macro
	

	8
	eMBB
	NR, 100MHz
	NR, 100MHz
	DL to DL
	10 GHz
	Indoor hotspot
	

	9
	eMBB
	NR, 100MHz
	NR, 100MHz
	DL to DL
	10 GHz
	Dense urban
	Down-prioritized

	10
	eMBB
	NR, 100MHz
	NR, 100MHz
	UL to UL
	10 GHz
	Urban macro
	

	11
	eMBB
	NR, 100MHz
	NR, 100MHz
	UL to UL
	10 GHz
	Indoor hotspot
	

	12
	eMBB
	NR, 100MHz
	NR, 100MHz
	UL to UL
	10 GHz
	Dense urban
	Down-prioritized



[bookmark: _Toc47089179]4.2	Co-existence simulation assumption
[bookmark: _Toc346003828][bookmark: _Toc494384414]4.2.3		Antenna and beam forming pattern modelling
The BS antenna is modelled as described in subclause 8.1.1 using parameters for different BS deployments listed in subclause 8.1.2.
The UE antenna is modelled as described in subclause 8.2 using  isotropic antenna pattern.
[bookmark: _Toc494384424]4.2.7		Link level performance for 5G NR coexistence
The throughput of a modem with link adaptation can be approximated by an attenuated and truncated form of the Shannon bound. (The Shannon bound represents the maximum theoretical throughput than can be achieved over an AWGN channel for a given SNIR). The following equations approximate the throughput over a channel with a given SNIR, when using link adaptation:
	
Where:	
S(SNIR)		Shannon bound, S(SNIR) =log2(1+SNIR) bps/Hz
			Attenuation factor, representing implementation losses
SNIRMIN		Minimum SNIR of the code set, dB
SNIRMAX		Maximum SNIR of the code set, dB
The parameters α, SNIRMIN and SNIRMAX can be chosen to represent different modem implementations and link conditions. The parameters proposed in Table 4.2.7-1 represent a baseline case, which assumes:
-	1:1 antenna configuration
-	AWGN channel model
-	Link Adaptation (see Table 4.2.7-1 for details of the highest and lowest rate codes)
-	No HARQ
Table 4.2.7-1: Parameters describing baseline Link Level performance for 5G NR
	Parameter 
	DL 
	UL 
	Notes 

	α, attenuation 
	0.6 
	0.4 
	Represents implementation losses 

	SNIRMIN, dB 
	-10 
	-10 
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL) 

	SNIRMAX, dB 
	30 
	22 
	Based on 256QAM 0.93(DL) & 64QAM 0.93 (UL) 



Note that the parameters proposed in Table 4.2.7-1 are targeted for eMBB coexistence scenario.
[bookmark: _Toc494384425]4.2.8		Other simulation parameters
Table 4.2.8-1: Other simulation parameters
	Parameters
	Indoor
	Urban macro
	Dense urban

	Carrier frequency
	7GHz, 10GHz
	7GHz, 10GHz
	Down-prioritized

	Channel bandwidth
	100MHz

	100MHz

	Down-prioritized 

	Scheduled channel bandwidth per UE (DL)
	98.28MHz

	98.28MHz

	Down-prioritized 

	Scheduled channel bandwidth per UE (UL)
	32.76MHz 98.28MHz

	32.76MHz98.28MHz

	Down-prioritized 

	The number of active UE (DL) (Note 1)
	1
	1
	Down-prioritized

	The number of active UE (UL) (Note 1)
	31
	31
	Down-prioritized

	Traffic model
	Full buffer
	Full buffer
	Down-prioritized

	DL power control
	NO
	NO
	Down-prioritized

	UL power control
	YES
	YES
	Down-prioritized

	BS max TX power in dBm
	24 (Note 3)
	43 (Note 3)
	Down-prioritized

	UE max TX power in dBm
	23 or 20 (Note 2)
	23 or 20 (Note 2)
	Down-prioritized

	UE min TX power in dBm
	-33
	-33
	Down-prioritized

	BS Noise figure in dB
	14 (@7GHz)
15 (@10GHz)
	6 (@7GHz)
7 (@10GHz)
	Down-prioritized

	UE Noise figure in dB
	9
	9
	Down-prioritized

	Handover margin
	3dB
	3dB
	Down-prioritized

	Note 1 	Same as the number of BS beam(s)
Note 2:	20dBm as optional case where CLx-ile should be reduced by 3dB
Note 3:	BS max TX power  is defined per polarization.



[bookmark: _Toc494384427]4.2.9		Co-existence simulation methodology
Adopt following simulation steps.

1.	Aggressor and victim network are generated.
-	UEs are distributed randomly across the network.
2.	UE associations: UEs are associated to base station based on coupling loss.
-	Associations are made assuming a single element at both UE and BS and UE with isotropic antenna.
3.	Once association is done, round robin scheduling is used. BF weights are adjusted to point to the LOS direction between BS-UE. This is done for both victim and aggressor networks.
4.	Throughput is computed in the victim systems without considering ACI as below:
-	, where  is the inter-cell interference.
5.	Throughput is computed considering ACI as below:
-	, where  is the adjacent channel interference.
6.	RF parameters are determined based on the degradation cause by ACI as below:
-	.

[bookmark: _Toc47089181]5	General parameters
5.3	Signal Bandwidth
The signal bandwidth for a 100MHz channel bandwidth signal is calculated based on the NR spectrum utilization for 30kHz SCS:
Signal bandwidth = NRB x SCS x 12
with NRB: Number of Resource block for 100 MHz channel bandwidth and 30kHz SCS, as specified in TS 38.104 [3].
5.4	SINR operating range
The throughput of a modem with link adaptation can be approximated by an attenuated and truncated form of the Shannon bound. (The Shannon bound represents the maximum theoretical throughput than can be achieved over an AWGN channel for a given SNIR). The following equations approximate the throughput over a channel with a given SNIR, when using link adaptation:

Where:	
S(SNIR)		Shannon bound, S(SNIR) =log2(1+SNIR) [bps/Hz]
			Attenuation factor, representing implementation losses
SNIRMIN  	Minimum SNIR of the code set, dB
SNIRMAX 	Maximum SNIR of the code set, dB

The parameters α, SNIRMIN and SNIRMAX can be chosen to represent different modem implementations and link conditions. The parameters proposed in table 5.4-1 represent a baseline case, which assumes: 
-  1:1 antenna configurations
-  AWGN channel model 
-  Link Adaptation (see table 5.4-1 for details of the highest and lowest rate codes)
-  No HARQ

Table 5.4-1:	Parameters describing baseline Link Level performance for 5G NR
	Parameter
	DL
	UL
	Notes

	α
	0.6
	0.4
	Represents implementation losses

	SNIRMIN, dB
	-10
	-10
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL)

	SNIRMAX, dB
	30
	22
	Based on 256QAM 0.93(DL) & 64QAM 0.93 (UL)



[bookmark: _Toc47089182]6	BS parameters
[bookmark: _Toc47089183]6.1	Transmitter characteristics
6.1.5	Maximum output power
The maximum output power will be provided in the antenna parameter table. It was agreed to be aligned with antenna characteristics.
The Total Radiated Power for two polarizations was agreed as shown in table 6.1.5-1 below.
Table 6.1.5-1 The total Radiated power 
	Parameter
	Macro Sub-urban
	Macro Urban
	Micro Urban

	Total Radiated Power for two polarizations (dBm)
	46
	46
	37



[bookmark: _Toc47089184]6.2	Receiver characteristics
6.2.1	Noise figure
From the TR 38.820 [5] for 7-24 GHz, the typical Noise Figure for a Wide Area BS operating at 10 GHz is 7dB (12dB for Medium Range BS and 15dB for Local Area BS).
Table 5.5.1.1-1 of TR 38.820: Typical noise figure for 7 – 24 GHz example frequencies
	Example frequency (GHz)
	Typical NF values for NR BS (dB)
	Typical NF values for NR UE (dB)

	10
	7 
	9

	15
	8
	10

	20
	9
	10



For 6.425-7.125 GHz, the typical Noise Figure for a Wide Area BS operating at 67 GHz was agreed to be 6dB (11dB for Medium Range BS and 14dB for Local Area BS).
[bookmark: _Toc47089188]8	Antenna characteristics
[bookmark: _Toc47089189]8.1	BS antenna characteristics
8.1.2		Array antenna parameters
In Table 8.1.2-1, base station array antenna parameters for different deployment scenarios is listed. Element parameters have been selected to produce correct element peak gain.
Table 8.1.2-1: BS array antenna parameters 
	Parameter
	Rural
	Macro
Sub-urban
	Macro
Urban
	Micro
Urban

	Am (dB)
	N/A
	30
	30
	30

	SLAv (dB)
	N/A
	30
	30
	30

	3dB (deg.)
	N/A
	90 
	90
	90

	3dB (deg.)
	N/A
	65
	90
	90

	GE,max (dBi)
	N/A
	6.4
	5.5
	5.5

	LE  (dB)
	N/A
	2.0
	2.0
	2.0

	(M, N)
	N/A
	(16, 8)
	(16, 8)
	(8,8)

	dh (m)
	N/A
	0.5
	0.5
	0.5

	dv (m)
	N/A
	0.7
	0.5
	0.5

	Horizontal coverage range (deg.)
	N/A
	+/- 60
	+/- 60
	+/- 60

	Vertical coverage range (deg.)
	N/A
	90 to 100
	90 to 120
	90 to 120

	Total Radiated Power (dBm)
	N/A
	46
	46
	37

	Mechanical downtilt (deg.)
	N/A
	6
	10
	N/A

	Note 1: MxN means there are M vertical and N horizontal elements
Note 2: LE is included in GE,max 
Note 3: TRP includes the powers from two polarizations
Note 4: The vertical coverage range includes the mechanical downtilt.




3GPP
image5.png




image6.png
e ——
—

Lossue




image7.emf
𝑇 ℎ 𝑟𝑜𝑢𝑔 ℎ 𝑝𝑢𝑡   ሺ 𝑆𝑁𝐼𝑅 ሻ , 𝑏𝑝𝑠 / 𝐻𝑧   = ቐ 0                                                                     𝑓𝑜𝑟   𝑆𝑁𝐼𝑅                                                                                   ∝ ∙ 𝑆 ሺ 𝑆𝑁𝐼𝑅 ሻ                                           𝑓𝑜𝑟   𝑆𝑁𝐼 𝑅 𝑀𝐼𝑁 ≤ 𝑆𝑁𝐼𝑅 < 𝑆𝑁𝐼 𝑅 𝑀𝐴𝑋   ∝ ∙ 𝑆 ሺ 𝑆𝑁𝐼 𝑅 𝑀𝐴𝑋 ሻ                               𝑓𝑜𝑟   𝑆𝑁𝐼𝑅   ≥   𝑆𝑁𝐼 𝑅 𝑀𝐴𝑋                                                  


image1.png
for SNIR < SNIRyy
Throughput (SNIR),bps /Hz ={ o SGSNIR) for SN1Ryuy < SNIR < SNIRuax
«-SGNIRyy)  forSNIR = SNIRyuy




image2.png
Thputyg acy [bpshz] = f(SINR;) =

G=o)




image3.png
Lic




image4.png
Thput uc;[bpshz] = f(SINR 1, ac) =





