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1	Introduction
ITU-R WP5D sent a LS [1] to 3GPP RAN seeking information on terrestrial component IMT-2030 parameters to be used for sharing and compatibility studies in preparation for WRC-27, for frequency ranges 4400 to 4800 MHz, 7125 to 8400 MHz, and 14800 to 1530 MHz.
In the previous 3GPP RAN4#110-bis meeting, the Work Plan [2] for delivery of information to ITU-R LS for those respective frequency ranges was agreed, following a phase approach to send information in 3 phases as below - 
· Track 1: 4400 to 4800 MHz, the estimated date for completion is latest by May 2024 (RAN4#111).
· Track 2: 7125 to 8400 MHz, the estimated date for completion is latest by August 2024 (RAN4#112).
· Track 3: 14800 to 15350 MHz, the estimated date for completion is latest by November 2024 (RAN4#113).
WF [3] captured initial discussions and available options for co-existence simulation assumptions. However, no agreements were made due to limited time slots.  

Two set of parameters requested by ITU-R WP5D are the ACLR and ACS of BS and UE in these frequencies. Currently, different sets of ACLR and ACS are specified in RAN4 specifications [4, 5, 6] for NR BS and UE in FR1 and FR2 based on coexistence studies as captured in TR 38.803 [7]. Therefore, coexistence studies will need to be carried out to provide answers to ITU-R WP5D on these parameters with sound technical justifications from coexistence perspective.
This contribution proposes simulation assumptions to run system level simulations and agree on BS/ UE ACLR/ ACS values for 14800 to 15350 MHz frequency range.
[bookmark: _Ref178064866]2	Discussion

In the previous 3GPP RAN4#110-bis meeting, some initial views for 15 GHz co-existence simulation assumptions were captured in the WF [3]. Most of the issues in the WF have multiple options and here we provide an attempt to further narrow down the assumptions based on our findings.

Issue 3-1 Common understanding on UE antenna array options
Regarding issue 3-1 on the UE (User Equipment) antenna options, two options have been identified in the last meeting:
· Option 1: “UE beamforming” (FR2 like) with 2x2 antennas per panel
· Option 2: FR1 like, with more than 1 TX/RX antenna
· 2 TX
· 4 TX
· 4 RX
· 6 RX
· 8 RX

Regarding Option 2, RAN4 should further clarify how the link level performance model usually considered in coexistence evaluation, and discussed e.g., in Section 4.2.7 of TR 38.921, should incorporate the additional gains provided by assuming more TX/RX antennas. Following the AWGN assumptions of the link performance model, a possibility could be to -
1) Consider a maximum transmission power for 1 Tx and increase it by 3 dB as the number of TX antennas is doubled. 
2) Evaluate the DL SINR assuming 1 RX, and then increase it by 3dB as the number of UE RX antennas is doubled.

It is also worth mentioning to further down-size the FR1 like, more than 1 TX/ RX antenna assumptions considering significant simulation efforts.

[bookmark: _Toc166514904]RAN4 should define common way to model the FR1 like UE antenna array option, including more than 1TX/RX if other companies prefer this option.

[bookmark: _Toc166494354][bookmark: _Toc166495643][bookmark: _Toc166512503][bookmark: _Toc166513798][bookmark: _Toc166494355][bookmark: _Toc166495644][bookmark: _Toc166512504][bookmark: _Toc166513802]In the initial simulation results provided in this contribution, we consider Option 1 based on UE beamforming, with 2x2 antennas per panel at the UE as our preferred choice. 
[bookmark: _Toc166506763][bookmark: _Toc166515172]RAN4 to consider UE beamforming antenna configuration of 2 panels, where each panel consists of a 2x2 rectangular array antenna.


Issue 3-2 Initial deployment scenarios
Two reports are considered as reference, TR 38.921 and TR 38.803. We propose due to time constraint to follow a prioritized approach and start focusing on the coverage feasibility of the urban macro, and then on the indoor scenario. Later discuss viability of sub-urban and dense urbans scenarios.

[bookmark: _Toc166515173]RAN4 to follow a prioritized approach and discuss simulation assumptions for the deployment scenarios starting with Urban Macro, followed by Indoor Scenario and others, considering time constraints and simulation efforts. 

In this contribution we follow this approach and we have focused on analysing initial coverage feasibility for the urban macro scenario, looking at wide area case, with ISD (Inter-site distance) 450 m, assuming different TRP values, 46 and 43 dBm. Smaller ISD are not precluded.

Issue 3-3 Initial coordinated operation
We propose to study both the coordinated and uncoordinated operation for outdoor scenarios and in this contribution, we focus on the uncoordinated case, as the more challenging in terms of coexistence evaluation.

[bookmark: _Toc166515174]RAN4 to study both coordinated and uncoordinated for the outdoor deployment scenarios.

Issue 3-4 Initial views on BS array size
About the BS (Base Station) array size, we propose to start looking at arrays of 1024 antenna elements (AE) and later also 2048 (AE), with different distributions, as discussed in the companion contribution [10].
In this contribution we have focused on 1024 and 2048 AEs as a starting point for the coverage feasibility evaluation. 

Issue 3-5 Initial views on BS sub-array architecture
About the sub-array size, different options can be analysed, as discussed in the companion contribution [10]. In this contribution we have started analysing the 4x1 option (Option 1 from Table 2.2.1-1 [10]), and we consider at least also the 6x1 (Option 5 from Table 2.2.1-1 [10]) should be evaluated to balance cost efficiency and grating lobes performance. 
[bookmark: _Toc166514905]It is reasonable to also perform feasibility studies on 6X1 sub-arrays, when considering deployment challenges in terms of costs and performance efficiency. 

Other issues concerning co-existence simulations are highlighted below -

TRP 
We believe further discussions are needed (see also companion contribution [10]) on defining feasible antenna architectures generating a peak EIRP that guarantees feasible coverage, are manageable in terms of costs, but also ensure a feasible level of TRP and power per branch. Also, when defining the parameters, it is important to consider coexistence issues with incumbents in the band. It is also important to specify clearly to what bandwidth the proposed power refers to, so that ITU-R can in that case scale the power to maintain PSD (Power Spectral Density) and coverage. In this contribution we have considered 43 dBm and 46 dBm for 100 MHz.
[bookmark: _Toc166514906]A well-balance should be thought of when defining antenna characteristics – EIRP, TRP and others, to ensure coverage feasibility with reasonable cost considerations.

[bookmark: _Toc166514274][bookmark: _Toc166514698][bookmark: _Toc166515175][bookmark: _Toc166514699]It is also important to specify what BW proposed power refers to, so ITU-R can scale the power to maintain PSD (Power Spectral Density) and coverage accordingly.

[bookmark: _Toc166495640][bookmark: _Toc166515176]RAN4 to consider using 43 dBm/ 100 MHz per polarization for co-existence simulation studies at this stage.

Bandwidth
In this contribution we have focused on 100 MHz, but higher bandwidth of 200 MHz and 400 MHz may also be considered. It is important to also define the common assumption on the UL bandwidth, and how many UEs should be concurrently allocated.
[bookmark: _Toc166515177]RAN4 to consider 100 MHz as a baseline and further discuss the feasibility of higher channel bandwidth.
[bookmark: _Toc166515178]RAN4 should clarify the common assumption on the UL bandwidth and number of actives UEs to be considered for concurrent allocation. 

Indoor probability
In the following results we have considered 0% indoor probability, following the assumption that in this frequency range indoor coverage will not be a use case.
[bookmark: _Toc166514907]20% indoor probability assumption is not optimal for outdoor scenarios.
[bookmark: _Toc166515179]RAN4 should start with 0% indoor probability for co-existence evaluations, considering indoor coverage will not be a use-case for outdoor scenarios.

Further details on the simulation assumptions for the following results are included in the Annex.
In the following figures Figure 2-1 and Figure 2-2, we present some initial results in terms of SINR and User throughput CDFs, from the perspective of network 1 (N1). Plots are shown as a function of two different BS antenna architectures assuming 1024 or 2048 AEs, two different BS power levels, and for UE beamforming option. No Adjacent channel interference is considered for now in the simulations. We observe that with current assumptions, only a small percentage of users is out of coverage in both UL and DL, and Figure 2-3 shows the 5%tile user throughput in both UL and DL, for two different BS antenna architectures and BS power levels.
[image: ][image: ]
Figure 2-1 DL and UL SINR in Urban Scenario, assuming two different antenna architectures (1024 and 2048 AE)


[image: ][image: ]
Figure 2-2 DL and UL Throughput in Urban Scenario, assuming two different antenna architectures (1024 and 2048 AE)

[image: ][image: ]
Figure 3-2 DL and UL 5%-tile User Throughput in Urban Scenario in N1, when considering different antenna architectures
3	Co-existence simulation assumptions
The simulation methodologies and assumptions are mainly based on those RAN4 used for NR co-existence study as captured in TR 38.803, the channel model for frequencies from 0.5 to 100 GHz in TR 38.901 [8] and those in RAN4 reply to WP5D for ITU-R sharing and compatibility studies captured in TR 38.921 [9]. 
3.1	Co-existence simulation scenarios

 Table 1 below captures the proposed list of scenarios to be simulated

	No.
	Usage scenario
	Aggressor
	Victim
	Direction
	Simulation frequency
	Deployment Scenario
	Remark

	1
	eMBB
	NR, 100MHz
	NR, 100MHz
	DL to DL
	15 GHz
	Indoor hotspot
	

	2
	eMBB
	NR, 100MHz
	NR, 100MHz
	DL to DL
	15 GHz
	Urban macro
	

	3
	eMBB
	NR, 100MHz
	NR, 100MHz
	UL to UL
	15 GHz
	Indoor hotspot
	

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


[bookmark: _Ref37057884]Table 1: List of scenarios to be simulated

3.2.1	Network layout models
This section captures details on the network layout model for the below proposes scenarios.
3.2.1.1	Urban Macro
Details on urban macro network layout model are listed in Tables 3.2.1.1-1 and 3.2.1.1-2.

Table 3.2.1.1-1: Single operator layout for urban macro
	Parameters
	Values
	Remark

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around
	 

	Inter-site distance
	0.45 km (urban)

	Based on cell range:
0.3 km (urban)
0.6 km (suburban)

	BS antenna height
	20 m (urban)
	 

	UE location
	Outdoor/indoor
	Outdoor and indoor
	 

	
	Indoor UE ratio
	0%
	Start with 0% for co-existence

	
	Low/high penetration loss ratio
	50% low loss, 50% high loss
	 

	
	LOS/NLOS
	LOS and NLOS
	

	
	UE antenna height
	Same as 3D-UMa in TR 36.873
	 

	UE distribution (horizontal)
	Uniform
	 

	Minimum BS - UE distance (2D)
	35 m
	 

	Channel model
	UMa
	

	Shadowing correlation
	Between cells: 1.0
Between sites: 0.5
	 



Table 3.2.1.1-2: Multi operators layout for urban macro
	Parameters
	Values
	Remark

	Multi operators layout
	coordinated operation (0% Grid Shift) and un-coordinated operation (100% Grid Shift)
	



[image: zero grade shift macro]
Figure 3.2.1.1-1: Coordinated operation: each network with co-location of sites

[image: cell_layout2]
Figure 3.2.1.1-2: Uncoordinated operation: second network’s sites are located at the first network’s cell edge

3.2.1.2	Indoor

Details on indoor network layout model are listed in Tables 3.2.1.2-1 and 3.2.1.2-2.
Table 3.2.1.2-1: Single operator layout for indoor
	Parameters
	Values
	Remark

	Network layout
	50 m x 120 m, 12 BSs
	 

	Inter-site distance
	20m
	 

	BS antenna height
	3 m
	ceiling

	UE location
	Outdoor/indoor
	Indoor
	 

	
	LOS/NLOS
	LOS and NLOS
	

	
	UE antenna height
	1 m
	

	UE distribution (horizontal)
	Uniform
	 

	Minimum BS - UE distance (2D)
	0 m
	 

	Channel model
	Indoor Office
	

	Shadowing correlation
	NA
	 



[image: ]
Figure 3.2.1.2-1: Network layout for indoor

Table 3.2.1.2-2: Multi operators layout for indoor
	Parameters
	Values
	Remark

	Multi operator layout
	Coordinated operation (0% Grid Shift)
	



3.2.2	Propagation Model
This section captures details on the propagation model for the above scenarios. 
3.2.2.1	Path loss
The pathloss models are summarized in Table 2.2.2.1-1 and the distance definitions are indicated in Figures 3.2.2.1-1 and 3.2.2.1-2. Note that the distribution of the shadow fading is log-normal, and its standard deviation for each scenario is given in Table 3.2.2.1-1.


Figure 3.2.2.1-1: Definition of d2D and d3D for outdoor UTs


Figure 3.2.2.1-2: Definition of d2D-out, d2D-in and d3D-out, d3D-in for indoor UTs
Note that 
	(3.2.2-1)
Table 3.2.2.1-1: Pathloss models
	Scenario
	LOS/NLOS
	Pathloss [dB], fc is in GHz and d is in meters, see note 4
	Shadow
fading
std [dB]
	Applicability range,
antenna height
default values

	UMa
	LOS
	, see note 1



	




	


	
	NLOS
	
for 



	


	

Explanations: see note 3

	
	
	Optional 
	
	

	InH - Office
	LOS
	
	
	

	
	NLOS
	

	
	

	
	
	Optional 
	
	

	Note 1:	Breakpoint distance d'BP = 4 h'BS h'UT fc/c, where fc is the centre frequency in Hz, c = 3.0108 m/s is the propagation velocity in free space, and h'BS and h'UT are the effective antenna heights at the BS and the UT, respectively. The effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – hE, h'UT = hUT – hE, where hBS and hUT are the actual antenna heights, and hE is the effective environment height. For UMi hE = 1.0m. For UMa hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…,(hUT-1.5)) otherwise. With C(d2D, hUT) given by
	,
	where
	. 
	Note that hE depends on d2D and hUT and thus needs to be independently determined for every link between BS sites and UTs. A BS site may be a single BS or multiple co-located BSs.
Note 2:	The applicable frequency range of the PL formula in this table is 0.5 < fc < fH GHz, where fH = 30 GHz for RMa and fH = 100 GHz for all the other scenarios. It is noted that RMa pathloss model for >7 GHz is validated based on a single measurement campaign conducted at 24 GHz.
Note 3:	UMa NLOS pathloss is from TR36.873 with simplified format and PLUMa-LOS = Pathloss of UMa LOS outdoor scenario.
Note 4:	fc denotes the center frequency normalized by 1GHz, all distance related values are normalized by 1m, unless it is stated otherwise.



3.2.2.2	LOS probability

The Line-Of-Sight (LOS) probabilities are given in Table 3.2.2.2-1.
Table 3.2.2.2-1 LOS probability

	Scenario
	LOS probability (distance is in meters)

	UMa
	where



	Indoor - Mixed office
	

	Indoor - Open office
	

	Note:	The LOS probability is derived with assuming antenna heights of 3m for indoor, 10m for UMi, and 25m for UMa



[bookmark: _Toc494384413][bookmark: _Ref37267504]3.2.2.3	O-to-I penetration loss (Note – If Indoor probability is agreed for 0%, this section should be removed)
[bookmark: _Toc66101005][bookmark: _Toc67990362][bookmark: _Toc98749973]3.2.2.3.1	O-to-I building penetration loss
The pathloss incorporating O2I building penetration loss is modelled as in the following:
		(3.2.2-2)
where  is the basic outdoor path loss given in clause 4.2.2.1, where  is replaced by  .  is the building penetration loss through the external wall,  is the inside loss dependent on the depth into the building, and σP is the standard deviation for the penetration loss. 
 is characterized as:
		(3.2.2-3)
 is an additional loss is added to the external wall loss to account for non-perpendicular incidence; , is the penetration loss of material i, example values of which can be found in Table 2.2.2.3-1;  is proportion of i-th materials, where ; and N is the number of materials.
[bookmark: _Ref445048671][bookmark: _Ref445048576]Table 3.2.2.3-1: Material penetration losses
	Material
	Penetration loss [dB]

	Standard multi-pane glass
	

	IRR glass
	

	Concrete
	

	Wood
	

	Note:	f is in GHz.



Table 3.2.2.3-2 gives ,  and σP for two O2I penetration loss models. The O2I penetration is UT-specifically generated and is added to the SF realization in the log domain.
[bookmark: _Ref445049023]Table 3.2.2.3-2: O2I building penetration loss model
	 
	Path loss through external wall:
 in [dB]
	Indoor loss:
 in [dB]
	Standard deviation:
σP in [dB]

	Low-loss model
	
	0.5 
	4.4

	High-loss model
	
	0.5 
	6.5



 is minimum of two independently generated uniformly distributed variables between 0 and 25 m for Uma and Umi-Street Canyon, and between 0 and 10 m for Rma.  should be UT-specifically generated.
Both low-loss and high-loss models are applicable to Uma and Umi-Street Canyon. 
Only the low-loss model is applicable to Rma. 
Only the high-loss model is applicable to InF.

[bookmark: _Toc29237058][bookmark: _Toc20340122][bookmark: _Toc20320103][bookmark: _Toc493104200][bookmark: _Toc66101006][bookmark: _Toc67990363][bookmark: _Toc98749974]3.2.2.3.2	O-to-I car penetration loss
The pathloss incorporating O2I car penetration loss is modelled as in the following:
		(3.2.2-4)
where  is the basic outdoor path loss given in clause 4.2.2.1. μ = 9, and σP = 5. The car penetration loss should be UT-specifically generated. Optionally, for metallized car windows, μ = 20 can be used. The O2I car penetration loss models are applicable for at least 0.6 – 60 GHz. 

3.2.3	Antenna and Beam forming pattern
The antenna model is discussed in our companion contribution which needs further investigation [10].
3.2.4	Transmission power control model
For downlink scenario, no power control scheme is applied.
For uplink scenario, TPC model specified in clause 9.1 TR 36.942 is applied with following parameters.
-	CLx-ile = 88 + 10*log10(100/X) + 11 – Y, where X is UL transmission BW (MHz) and Y is the BS noise figure
-	γ = 1

3.2.5	Received power model
The received power in downlink and uplink scenarios is defined as below:
RX_PWR = TX_PWR – Path loss + G_TX + G_RX
where:
-	RX_PWR is the received power
-	TX_PWR is the transmitted power
-	G_TX is the transmitter antenna gain (directional array gain)
-	G_RX is the receiver antenna gain (directional array gain).

[bookmark: _Toc494384423]3.2.6	ACLR and ACS modelling
For DL it seems reasonable from the perspective of simulating worst case scenarios that we assume BS ACLR is modelled as flat in space, and the UE ACS can be modelled flat in space.
If this assumption is for DL, then the similar assumption could be made for the UL because:
-	UE has a much small number of antennas, thus the effect of directivity should be smaller for ACLR (or the adjacent channel interference). It can also be reasonably assumed that the UE ACLR will play a dominant role than the BS ACS in the adjacent channel interference.
-	Again, BS ACS flat in space might mean worse coexistence performance than actual performance because BS has better capability of steering its receive antennas to suppress interference.
1 user scheduling is baseline assumption for coexistence evaluation and the two step ACLR model shown in Table 4.2.6-1 could be used for 3 uplink user scheduling simulation, where a UE occupies a smaller bandwidth than the channel bandwidth for transmission, to avoid overly estimating interference, similar as done in E-UTRA coexistence study (as recorded in TR 36.942).
Table 3.2.6-1: Uplink ACIR value
	Frequency offset between aggressor (91RBs) and victim (91RBs)
	ACIR value

	0 - 90 RBs
	30 + X

	91 - 181RBs
	43 + X

	> 181RBs
	43+ X



Therefore, it is assumed that both ACLR (or the adjacent channel interference) and ACS are flat in both space and frequency. The ACIR model can be express as:


(assuming ACLR, ACS and ACIR to be linear).

3.2.7	Link level performance model
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 3.2.7-1 represent a baseline case, which assumes:
-	1:1 antenna configuration
-	AWGN channel model
-	Link Adaptation (see Table 3.2.7-1 for details of the highest and lowest rate codes)
-	No HARQ
Table 3.2.7-1: 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 3.2.7-1 are targeted for eMBB coexistence scenario.

3.2.8	Other simulation parameters
Table 3.2.7-1: Other simulation parameters
	Parameters
	Urban macro
	Indoor

	Carrier frequency
	15 GHz
	15 GHz

	Channel bandwidth
	100 MHz as starting point

	100 MHz as starting point


	Scheduled channel bandwidth per UE (DL)
	100 MHz as starting point

	100 MHz as starting point


	Scheduled channel bandwidth per UE (UL)
	Depends on number of UEs
	Depends on number of UEs

	The number of active UE (DL) (Note 1)
	1
	1

	The number of active UE (UL) (Note 1)
	TBD
	TBD

	Traffic model
	Full buffer
	Full buffer

	DL power control
	NO
	NO

	UL power control
	YES
	YES

	BS max TX power in dBm
	43 
	TBD

	UE max TX power in dBm
	23
	TBD

	UE min TX power in dBm
	-40
	TBD

	BS Noise figure in dB
	8
	8

	UE Noise figure in dB
	10
	10

	Handover margin
	3 dB
	3 dB



[bookmark: _Toc494384427]3.3	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.
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:
-	
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[bookmark: _Toc166515180]Approve the given co-existence simulation assumptions in Section 3.
	4/4	
Conclusion
In the previous sections we made the following observations: 
Observation 1	RAN4 should define common way to model the FR1 like UE antenna array option, including more than 1TX/RX if other companies prefer this option.
Observation 2	It is reasonable to also perform feasibility studies on 6X1 sub-arrays, when considering deployment challenges in terms of costs and performance efficiency.
Observation 3	A well-balance should be thought of when defining antenna characteristics – EIRP, TRP and others, to ensure coverage feasibility with reasonable cost considerations.
Observation 4	20% indoor probability assumption is not optimal for outdoor scenarios.


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN4 to consider UE beamforming antenna configuration of 2 panels, where each panel consists of a 2x2 rectangular array antenna.
Proposal 2	RAN4 to follow a prioritized approach and discuss simulation assumptions for the deployment scenarios starting with Urban Macro, followed by Indoor Scenario and others, considering time constraints and simulation efforts.
Proposal 3	RAN4 to study both coordinated and uncoordinated for the outdoor deployment scenarios.
Proposal 4	It is also important to specify what BW proposed power refers to, so ITU-R can scale the power to maintain PSD (Power Spectral Density) and coverage accordingly.
Proposal 5	RAN4 to consider using 43 dBm/ 100 MHz per polarization for co-existence simulation studies at this stage.
Proposal 6	RAN4 to consider 100 MHz as a baseline and further discuss the feasibility of higher channel bandwidth.
Proposal 7	RAN4 should clarify the common assumption on the UL bandwidth and number of actives UEs to be considered for concurrent allocation.
Proposal 8	RAN4 should start with 0% indoor probability for co-existence evaluations, considering indoor coverage will not be a use-case for outdoor scenarios.
Proposal 9	Approve the given co-existence simulation assumptions in Section 3.
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Annex
In Table 5-1 and Table 5-2, parameters considered for simulation campaign relevant for urban macro and urban hotspot scenarios, FR1 and FR2 are listed. 
Table 6-1: Urban Macro scenario 
	 
	Parameters
	Scenario

	System parameters
	Scenario
	UMa, Hexagonal layout, 19 BS per operator, 3 sectors per site, with wrapping

	 
	Parameters
	Scenario

	System parameters
	Scenario
	UMa, Hexagonal layout, 19 BS per operator, 3 sectors per site, with wrapping

	
	ISD
	450 m

	
	Carrier Frequency
	15 GHz

	
	Duplex Type
	TDD (DDDDU)

	
	Base Static TDD pattern
	80:20 DL:UL

	
	Channel bandwidth
	100 MHz 

	
	Sub-Carrier spacing
	60 kHz

	
	Number of active UEs
	1 active users in UL or DL per cell at a time

	
	Channel model
	UMa TR 38.921/38.901

	
	UE to BS min 2D distance
	35 m

	
	Grid-shift
	100%

	BS
	(Mg, Ng, M, N, P)
	(4,1,4,32,2) (1024 AE)
 (4,1,8,32,2) (2048 AE)

	
	(Mg, Ng, M, N, P)
	(4,1,4,32,2) (1024 AE)
 (4,1,8,32,2) (2048 AE)

	
	Sub-array configuration
	4x1

	
	gNB Tx Power 
	46 dBm

	
	(dv, dh)
	(0.5λ, 0.7λ)

	
	Antenna element gain
	6.4 dBi

	
	Antenna element
	TR 38.803

	
	Noise figure
	8 dB

	
	Link level model
	As per TR 38.803/38.921

	
	BS height
	25 m

	UE
	UE antenna
	2x2

	
	Antenna element gain
	3 dBi

	
	Max UE TX Power
	23 dBm per Tx

	
	UE power control
	Sec. 9.1 TR36.942

	
	SNR target
	15 dB

	
	Noise figure
	10 dB

	
	Link level model
	As per TR 38.803/38.921

	
	UE distribution outdoor/indoor
	100:00 uniform distribution
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