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1 Background
An updated version of 38.817-01 has been circulated in RAN4 reflector as mentioned in [1]. 

In RAN4, coexistence studies related to 55dBM CPE deployment in FR2 has been done. The agreed simulation parameters and summary of the simulation results are documented in [2] and [3], respectively. 
In this TP, we combined the texts from the two above agreed documents and provide the TP.
2 Proposal
We propose to add the coexistence studies for 55dBm CPE deployment in an annex of TR38.817-01. 

We propose to adopt the text in this contribution to TR 38.817-01. 
3 References

[1] R4-17xxxxx, TR 38.817-01 v0.2.0 (2017-11): General aspects for BS RF for NR General aspects for UE RF for NR (Release 15), NTT Docomo (circulated in RAN4 reflector on 2017-16-11).
[2] R4-1709987, Simulation assumptions of Co-existence study for 55dBm CPE in mmWave spectrum, Ericsson, Nokia
[3] R4-1711861, Summary of simulation results on Coexistence Studies for 55dBm CPE, Ericsson, Qualcomm, Samsung, Verizon, Nokia 
Text proposal for TR 38.817-01
<Start of Text proposal>
Annex A (informative):
Environmental conditions

A.1
General

This annex specifies the environmental requirements of the UE. Within these limits the requirements of the present documents shall be fulfilled.

A.2
Environmental

The requirements in this clause apply to all types of UE(s).

A.2.1
Temperature

All RF requirements for UEs operating in FR2 are defined over the air and can only be tested in an OTA chamber. 

The UE shall fulfil all the requirements in the temperature range defined in Table A.2.1-1.

Table A.2.1-1: Temperature conditions

	+ 25 ⁰C ± [10] ⁰C 
	For normal (room temperature) conditions


Whether additional temperatures are defined is FFS.

A.2.2
Voltage

Detailed structure of the subclause is TBD.

Annex B (informative):
Conexistence studies for 55dBm CPE deployment in FR2
B.1 Introduction

4 In RAN4#84, a WF has been agreed on conducting simulations related to 55dBm CPE in mmWave scenario. This section summarizes the conclusions of the studies.
5 B.2 Network layout model
B.2.1 Urban macro
B.2.1.1 Single operator layout
	Parameters
	Values
	Remark

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

	Inter-site distance
	300m
	Note 1

	BS antenna height
	25 m
	 

	CPE location
	Outdoor/indoor
	Outdoor and indoor
	 

	
	Indoor CPE ratio
	20%
	Note 1

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

	
	LOS/NLOS
	LOS and NLOS
	Specified in TR38.803

	
	CPE antenna height
	Same as 3D-UMa in TR 36.873
	Elevation height is 4.5m for both indoor and outdoor scenario 

	CPE distribution (horizontal)
	Uniform
	 

	Minimum BS - CPE distance (2D)
	35 m
	Note 1

	Channel model
	UMa
	Specified in TR38.803

	Shadowing correlation
	Between cells: 1.0
Between sites: 0.5
	

	Note: If we find any issue, then we can revisit parameters. 


B.2.1.2 Multi operators layout

	Parameters
	Values
	Remark

	Multi operators layout
	coordinated operation (0% Grid Shift)
	 

	
	uncoordinated operation (100% Grid Shift)
	


	Coordinated Operation: each network with co-location of sites
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	Non-coordinated operation
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B.2.2 Dense urban
Companies can provide simulations results for dense urban micro scenario in both 30GHz and 45GHz. The deployment parameters are same as dense urban scenario as described in TR 38.803 except CPR antenna elevation height is 4.5m.- 

B.3 Propagation model
B.3.1 Path loss
Path loss models are based on TR 38.803.
B.3.2 LOS probability
LOS probability models are based on TR 38.803.
B.3.3 O-to-I penetration loss
The pathloss incorporating O-to-I building penetration loss is modelled as in 38.803.. 
B.4 Transmission power control model
For uplink, TPC model specified in Section 9.1 TR 36.942 is applied with following parameters.

· CL-xile = 100+ 10*log10(200/X)

· X: UL transmission BW

· Gamma = 1

Note: we need discuss KPI based on simulation results.
B.5 Received signal power model
The following model is applied. 
RX_PWR = TX_PWR – pathloss + G_TX + G_RX

where:

RX_PWR is the received signal power

TX_PWR is the transmitted signal power
G_TX is the transmitter antenna gain (directional array gain)
G_RX is the receiver antenna gain (directional array gain).
B.6 Other simulation parameters
	Parameters
	Urban macro
	Dense Urban micro

	Channel bandwidth
	200MHz
	200MHz

	Scheduled channel bandwidth per CPE (UL)
	200MHz
	200MHz

	The number of active CPE (UL)
	Same as the number of BS beam
	Same as the number of BS beam

	Traffic model
	Full buffer
	Full buffer

	UL power control
	YES
	YES

	CPE max TX power in dBm
	35dBm
	35dBm

	CPE min TX power in dBm
	-40dBm
	-40dBm

	BS Noise figure in dB
	10
	10 for 30GHz

12 for 45GHz

	Handover margin


	3dB
	3dB


B.7 Simulation description
Adopt following simulation steps. If companies find issues in the following simulation steps, we can revisit in RAN4#80bis. Note: detailed simulation description is captured in Section 5.1.5 TR25.942.
1. Aggressor and victim network are generated.

2. CPE associations: CPE are associated to base station based on coupling loss. 

a. Associations are made assuming a single element at both CPE and BS.
3. Once association is done, round robin scheduling is used. BF weights are adjusted to point to the LOS direction between BS-CPE. This done for both victim and aggressor networks.

4. SINR Throughput are measured in the victim systems without considering ACI, i.e. [image: image4.png]Thputyo aci [bpshzl = f(SINR;) =
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 is the inter-cell interference.

5. SINR and throughput are computed considering ACI: [image: image8.png]Thput uc;[bpshz] = F(SINR 1, ac) =




, where [image: image10.png]


 is the adjacent channel interference.

6. RF parameters are determined based degradation cause by ACI: [image: image12.png]Ihputac
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B.8 Evaluation metric
Assume scaled Shannon's formula specified in TR36.942 with following parameters.
	Parameter
	
	UL
	Notes

	α, attenuation 
	
	0.4
	Represents implementation losses

	SINRMIN, dB
	
	-10
	Based on QPSK, 1/5 rate (UL)

	SINRMAX, dB
	
	22
	Based on 64QAM 0.93 (UL)


B.9 Antenna configuration
B.9.1 Base station

Assumptions captured in page 8 - 11 of [R4-168794] are assumed as BS antenna configurations. For UMa and UMi  base stations, we keep this same antenna model.

B.9.2 CPE

For CPE, we consider the following:

· Baseline: (NV,NH) = (4, 8). 
· (dV,dH) = (0.5, 0.5)λ.
· An additional 3dB gain is added to the total beamforming gain to account for the two polarization directions.
· 5dBi element gain, 90 degree HPBW in Azimuth and zenith, Am=25dB, SLAv=25dB

B.10 Evaluated ACIR range
ACIR range: 5 ~ 45dB, with 5dB as step. Note that: we do not have simulation per 1dB step.
B.11 Co-existence scenarios
Evaluate following scenarios for 55dBm CPE:
	No.
	Aggressor
	Victim
	Simulation freqCPEncy
	Direction
	Usage scenario
	Deployment Scenario

	1
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Urban macro

	2
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Dense Urban

	3
	NR, 200MHz
	NR, 200MHz
	45 GHz
	UL to UL
	eMBB
	Dense Urban


B.12 Summary of co-existence simulations
During RAN4 NR-AH#3 and RAN4#84bis, following contributions provide simulation results based on agreed WF related to 55dBm CPE in mmWave spectrum simulation assumptions, as detailed in this annex:
· R4-1719701, Urban Macro Simulation Results at 30GHz for 55dBm EIRP Transportable Stations, Nokia, Nokia Shanghai Bell

· R4-1719702, Dense Urban Simulation Results at 30GHz for 55dBm EIRP Transportable Stations, Nokia, Nokia Shanghai Bell

· R4-1719703, Dense Urban Simulation Results at 45GHz for 55dBm EIRP Transportable Stations, Nokia, Nokia Shanghai Bell

· R4-1710487, Co-existence study for 55dBm EIRP Transportable Stations for urban macro scenario, Huawei, HiSilicon

· R4-1710488, Co-existence study for 55dBm EIRP Transportable Stations for dense urban scenario, Huawei, HiSilicon

· R4-1710859, Coexistence evaluation results for 55dBm EIRP transportable stations, LG Electronics Inc.

· R4-1711031, Coexistence evaluation results for CPEs with 55 dBm EIRP, Samsung

· R4-1711147, Uncoordinated Urban Macro Simulation Results at 30GHz for 55dBm EIRP Transportable Stations, Nokia, Nokia Shanghai Bell

· R4-1711400, ACIR simulations results for 55dB EIRP transportable stations - Urban Macro deployment at 30GHz, Qualcomm Incorporated

· R4-1711401, ACIR simulations results for 55dBm EIRP transportable stations - Urban Macro deployment at 45GHz, Qualcomm Incorporated

· R4-1711483, Coexistence simulation results for for 55dBm CPE in mmWave FWA scenario, Ericsson
· R4-1711481, Inband receiver blocking for mmWave NR BS with 55dBm CPE FWA deployment, Ericsson
· R4-1712684, Coordinated Urban Macro Simulation Results with Total Fading Correlation at 30GHz for 55dBm EIRP Transportable Stations, Nokia, Nokia Shanghai Bell
Based on these contributions, we summarized the following simulation results.
B.12.1 ACIR simulation results

B.12.1.1 Urban macro (UMa) scenario

Following ACIR simulation results are available: 

	Company
	Collocated
	Non-collocated

	Huawei
	
	21

	Samsung
	9
	10

	Qualcomm
	10
	15

	Ericsson
	10
	15

	Nokia
	16
	16


B.12.1.2 Dense urban micro (UMi) scenario

Following ACIR simulation results are available: 

	Company
	30GHz
	45GHz

	Huawei
	5dB
	5

	Samsung
	7
	5

	Qualcomm
	-
	-

	Ericsson
	-
	-

	Nokia
	16
	15


B.12.1.3 Summary of ACIR simulations
The summary is listed below:

	Nokia
	The simulation results have shown that 55dBm EIRP transportable stations can be used effectively to extend the coverage of coordinated and uncoordinated urban macro network at 30GHz, as well as dense urban network at 30GHz and 45GHz with minor impacts on the required BS dynamic range and in-band blocking performances, while applying the currently agreed UE ACLR and BS ACS will provide sufficient UL coexistence performance except in the coordinated urban macro network simulated with 0.5 shadowing correlation.
The simulation results (total fading) have shown that 55dBm EIRP transportable stations can be used effectively to extend the coverage of coordinated urban macro network at 30GHz, with minor impacts on the required BS dynamic range and in-band blocking performances, while applying the currently agreed UE ACLR and BS ACS will provide sufficient UL coexistence performance.

	Huawei
	Specify the ACLR/ACS requirements for 55dBm EIRP Transportable Stations based on 21dB ACIR value for 30GHz in urban macro scenario

	Samsung
	· Considering CPEs, the simulated ACIR value (10 dB) for urban macro scenario is less than that (16.2 dB) calculated from the agreed ACLR and ACS for 30 GHz. The simulated ACIR value (7 dB) for dense urban scenario is less than the calculated 16.2 dB.

· Considering CPEs, the simulated ACIR value (5 dB) for dense urban scenario is less than  that (15.2 dB) calculated from the agreed ACLR and ACS for 45 GHz.   

	Qualcomm
	· The required ACIR for the worst-case scenario is ~15dB.

· In case of co-located deployment, for UL scenarios the correlation between coupling losses of the adjacent operator wanted link and the coupling loss of cross operator interfering link is very close to 1. 

· In case of co-located deployment the assumption about the correlation between adjacent operator wanted link and cross operator interfering link should be specified. Baseline assumption should be 100% correlation, i.e. same coupling loss for the two links.

	Ericsson
	The ACIR levels in UL for non-collocated case are around 5dB higher than the collocated case and if we consider the 5% Average throughput loss, the ACIR levels in UL for both collocated and non-collocated case fall in the same range 10dB-15dB as agreed in TR38.803.  


B.12.2 Receiver dynamic range

	Nokia
	Minor impact in receiver dynamic range when 55dBm CPE is considered.


B.12.3 Inband receiver blocking 

Following conclusions are made: 

	Nokia
	Minor impact in receiver in-band blocking when 55dBm CPE is considered.

	Ericsson
	The “conducted” blocking levels are very similar when array gain is considered, with respect to 23dBm UE.


B.12.4 Conclusions

Based on the above simulation results, following has been agreed:

· Regarding the required AICR, the ACIR levels in UL for non-collocated case are around 5dB higher than the collocated case when different LSF is considered for victim and interfering network and if we consider the 5% Average throughput loss, the ACIR levels in UL for both collocated and non-collocated case fall in the same range 10dB-15dB as agreed in TR38.803. 
· Regarding receiver dynamic range, minor impact in receiver dynamic range when 55dBm CPE is considered.
· Regarding inband receiver blocking, minor impact in receiver in-band blocking when 55dBm CPE is considered.

Annex C (informative):
Change history

	Change history

	Date
	Meeting
	TDoc
	CR
	Rev
	Cat
	Subject/Comment
	New version

	09/2017
	RAN4-NR#3
	R4-1709767
	
	
	
	Report skeleton
	0.0.1

	10/2017
	RAN4-#84bis
	R4-1711049
	
	
	
	Approved at RAN4 #84

R4-1708965, TP to TR 38.xxx (NR WI TR): NR band numbering
Approved at RAN4 NR#3

R4-1709871, TP for TR 38.xxx Update of NR bands

R4-1710078, TP to TR 38.xxx (UE TR): Subcarrier Spacing options for non SS channels

R4-1709941, TP for TR General aspects for UE RF for NR: Range 1 UE power class

R4-1709541, TP for UE RF TR 38.xxx: sub-6GHz minimum output power

R4-1709949, TP to TR General aspects for UE RF for NR: NR range 1 IQ Image and Carrier leakage

R4-1709485, TP for TR General aspects for UE RF for NR: Range 1 UE EVM

R4-1709477, TP for TR General aspects for UE RF for NR: Range 1 general SEM

R4-1709950, TP for TR General aspects for UE RF for NR: Range 1 ACLR
	0.1.0

	11/2017
	RAN4-#85
	R4-17xxxxx
	
	
	
	Approved at RAN4 #84bis

R4-1711852
TP to TR 38.817-1 to add the subclause for UE general RF requirements for SUL and LTE-NR co-existence

R4-1711729
TP for TR 38.817-01: mixed numerology FDM requirements

R4-1711863
TP for TR 38.817-01 Further update of NR bands

R4-1711741 TP to TR 38.817-1: Basestation and UE bandwidth allocation

R4-1711555
TP to TR38.817-1 Environmental conditions for FR2

R4-1710960
TP to TR 38.817-01: Applicability of bandwithd combination sets to NR

R4-1711562
TP to TR General Aspects for UE RF for NR Sub-6 GHz - MPR table and inner allocation a

R4-1711621
TP to TR General Aspects for UE RF for NR Sub-6 GHz - NR Sub-6 GHz SU, SCS Allocation Alignment, TXBW and Guard-band

R4-1711604
TP to TR 38.817-02 v0.1.0: Transient time for NR UE

R4-1710959
TP to TR 38.817-01: In-band emissions

R4-1710957
TP to TR 38.817-01: Futher ACLR agreements

R4-1710556
TP for TR38.817-01:Conducted UE Tx spurious emission for FR1(section 5.5.4)

R4-1710555
TP for TR 38.817-01 on conducted UE transmitter intermodulation for FR1 (setion 5.6)

R4-1711967
UE RF requirements for UL sharing
R4-1711568
TP to TR 38.xxx - UE minimum transmit power for range 2
	

	
	
	
	
	
	
	
	


