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1 Introduction
A study item on NR based access to unlicensed spectrum is ongoing in RAN1 and RAN2. The RAN4 related tasks are supposed to start from RAN4#88. The latest SID is available in [1] . 
One of the topics that need to be discussed in RAN4 is related to adjacent channel coexistence issues. It is our understanding that the co-channel coexistence will be studied in RAN1, as it was done for Rel-13 LAA SI. 

In this contribution, we describe our proposals and observations on required adjacent channel coexistence simulations for NR-U Rel-15 work. 
2 Scenarios considered in this SI
According to [2], Five deployment scenarios have been identified:

· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)

· NR-U SCell may have both DL and UL, or DL-only.

· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· Scenario C: Stand-alone NR-U

· Scenario D: An NR cell with DL in unlicensed band and UL in licensed band

· Scenario E: Dual connectivity between licensed band NR (PCell) and NR-U (PSCell) 

The SID also mentions spectrum to be considered will be below 7GHz. 
As in LAA SI/WI, 2.4 GHz is already very crowded and should be down prioritized for RAN4 work. In RAN1, the main focus is on 5GHz and 6GHz spectrum for the investigations in this SI. We propose to follow the same for RAN4 work.  

In all the scenarios above and considering the adjacent channel coexistence evaluations, following adjacent channel coexistence scenarios can be investigated.

	Spectrum
	Adjacent systems
	

	5GHz
	LAA, WiFi
	Judging the interest of the industry and also in pursuit of looking for an example spectrum where coexistence can be studied in detail, it is logical to concentrate on this spectrum.

	6GHz
	
	Need further investigations. There is no regulation to allow unlicensed operation in that band yet


Based on the above discussions, we propose the following: 

Proposal: Focus on 5GHz spectrum for analysis and investigations in RAN4.
3 Adjacent channel coexistence in 5GHz
In Re-13 LAA SI, RAN4 has done extensive evaluations on adjacent channel coexistence. These results were extensively documented in TR 36.889 [3].
If similar deployment scenarios are also considered in NR-U compared to LAA, and similar outpower levels are considered, then the previous adjacent channel coexistence evaluation between LAA and WiFi can be directly used for comparison between NR-U and WiFi. 

Note that, NR-U has higher spectrum utilization compared to LAA. We will probably have same ACLR (and ACS) requirements for LAA and NR-U (in 5GHz as an example), since ACLR (and ACS) requirements for NR FR1 is same as LTE. So, regardless of the higher spectrum utilization in NR, the same ACLR has to be met by NR-U devices. So, we do not see any reason for redoing all the adjacent channel coexistence simulations for NR-U.

Our observation is as follows: 

Observation-1: RAN4 can decide to have same ACLR (and ACS) requirements for LAA and NR-U (in 5GHz as an example), since ACLR (and ACS) requirements for NR FR1 is same as LTE.

Rel-15 SID and the related TR mention slightly different deployment scenarios for Rel-15 NR-U compared to Rel-13 LAA. Thus, we observe the following:

Observation-2: RAN4 needs to investigate whether the deployment scenario in Rel-15 NR-U is sufficiently different compared to Rel-13 LAA deployment scenario, such that new adjacent channel coexistence evaluations are required.
4 Conclusion
Based on the above discussions, we propose the following:
Proposal: Focus on 5GHz spectrum for analysis and investigations in RAN4.

Regarding adjacent channel coexistence evaluations, we observe the following:
Observation-1: RAN4 can decide to have same ACLR (and ACS) requirements for LAA and NR-U (in 5GHz as an example), since ACLR (and ACS) requirements for NR FR1 is same as LTE.

Observation-2: RAN4 needs to investigate whether the deployment scenario in Rel-15 NR-U is sufficiently different compared to Rel-13 LAA deployment scenario, such that new adjacent channel coexistence evaluations are required.
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6 Appendix: Simulations parameters
In this section, we present simulations parameters as listed from [2].
For performance evaluation, coexistence with other networks will be evaluation, such as WiFi, LTE-LAA, or other NR-U network. 

When coexistence with WiFi is evaluated, following the study item description [2], NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier, where the deployed Wi-Fi includes 11ac in 5GHz band and 11ad in 60GHz band. The fairness criterion for coexistence with 11ax can be further discussed.
For sub-7 GHz bands, coexistence simulations will be performed using technology neutral assumptions (eg. channel access mechanism) at an arbitrary carrier frequency in 5GHz band for application to bands other than 5GHz which may become available subject to regulations. The study assumes regulation will provide the framework concerning the protection for the technologies not using unlicensed access in those bands.
8.1
Scenarios and methodology

For the NR-U study evaluation, to reuse the simulation platform already developed for NR study, the 5GCM in [29] is used for NR-U simulation evaluation. The evaluation deployment scenarios are derived from NR evaluation deployment scenarios as defined in [28] with proper modifications to introduce the second operator.
NR-U simulation evaluation considers the following layout scenarios:
· Indoor sub-7GHz, 2 operators

· Outdoor Sub-7 GHz, 2 operators

· Indoor mmW, 2 Operators

· Outdoor mmW, 2 operators

· Stadium scenario for sub-7GHz, 2 operators, can be optionally considered by interested companies.

The following deployment scenarios for simulation are identified:
· CA between NR licensed cell and NR unlicensed cell

· DC (with LTE and with NR)

· SA

· An NR cell with DL in unlicensed band and UL in licensed band
In the simulations, only unlicensed cell(s) is to be simulated. The licensed cell may not be explicitly modelled in the simulation. Necessary assumptions regarding the presence of the licensed carriers can be made and provided.
It was also noted that a single set of evaluations may be applicable to multiple deployment scenarios. For example, DC and SA deployment scenarios can share the same set of simulations, possibly with some minor differences on how the overhead (say for system information delivery) is captured in the result.

8.1.1
Sub7 GHz indoor scenario

For sub7 GHz indoor simulation evaluation, two operators each with 3 gNBs are deployed in a room of size 120 meters by 80 meters as shown in Figure 1. In the figure, the gNB of the same color belongs to the same operator. The parameters are of value a=20 meters, b=40 meters, c=20 meters, and d=40 meters. The deployment scenario is selected to achieved a target serving link RSSI distribution with 10%-15% serving link below -72dBm.
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Figure 1. Indoor sub7 simulation office layout

Other parameters are as given in Table 1. Other parameters not explicitly included in the table will use values defined in [28] and [29]/

Table 1. Evaluation parameters for sub7 GHz indoor scenario

	Parameter
	Value

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz baseline , 80MHz optional

	Number of carriers
	1

	Number of users per operator
	5 per gNB per 20MHz

	SCS
	To be reported together simulation results

	Channel Model
	NR InH Mixed Office model

	BS/AP Tx Power
	23dBm (total across all TX antennas)

	UE/STA Tx Power
	18dBm (total across all TX antennas)

	BS/AP Antenna gain
	0dBi   

	UE/STA Antenna gain
	0dBi

	BS/AP Noise Figure
	5dB

	UE/STA Receiver Noise Figure
	9dB

	Minimum received power from serving cell for UE dropping
	-82dBm

	UE receiver
	MMSE-IRC as the baseline receiver

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	UE/STA antenna Array configuration
	Baseline Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
Optional Tx/Rx: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	Traffic model
	Use 36.889 Table A.1.1. 

Note: Results based on the mixed traffic models can be used to determine the design.

	UE/STA to UE/STA link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability

	gNB to gNB link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability
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