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1. Introduction
In the new SID on NR-based access to unlicensed spectrum (NR-U) [1], coexistence methods for intra-/inter-NR-U as well as between NR-U and LTE LAA and other incumbent RATs such as Wi-Fi in accordance with the regulatory requirements, are proposed for further study.
The NR-based unlicensed access design should allow fair coexistence across RATs and within NR-based systems operating in unlicensed spectrum.
This study item will include the following objectives
· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 37GHz, 60GHz bands 
· Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. 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; 

At RAN1 #92 meeting, more agreements were achieved on evaluation assumption for NR-U as following.
	Agreement:
· 5GCM in 38.802 is used for NR-U simulation evaluation
· NR-unlicensed simulation evaluation considers the following 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.
· Note: RAN1 prioritizes the simulation for sub-7 GHz band. It does not preclude evaluation for above 7 GHz.
· Deployment scenarios to simulate
· 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
· Note: A single set of evaluations may be applicable to multiple scenarios
· Note: Only unlicensed cell(s) is simulated.
· Note: The licensed cell may not be explicitly modeled in the simulation. Necessary assumptions regarding the presence of the licensed carriers can be made and provided. 
· Coexistence with other networks (e.g. WiFi, LAA LTE, NR-U)
· When coexistence with WiFi is evaluated, only consider deployed WiFi systems (e.g. 11ac for 5 GHz)
· Fairness criterion for coexistence with 11ax can be further discussed at plenary level
· The coexistence evaluation applies to 5GHz band (11ac) and 60GHz (11ad)
· From SID: 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
· 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
· Note: The study assumes regulation will provide the framework concerning the protection for the techonologies not using unlicensed access in those bands


This document provides the considerations on simulation methodology for evaluatioing coexistence between NR-U and other networks (e.g., WiFi, LAA LTE, NR-U in different working mode).
2. NR-U evaluation methodology
As similar to LTE LAA SI [3], the following two coexistence cases should be evaluated, 
· coexistence between two NR-U operators in same working mode (e.g., NR-U CA, NR-U DC and NR-U SA)
· coexistence between NR-U and other networks (such as, WiFi, LAA LTE, and NR-U in different working mode)
It is observed that performance metrics (e.g., UPT, delays, throughput) for coexistence evaluation are defined based on effective payloads (e.g., PDSCH), but not system overheads (e.g., PDCCH, synchronazation signals, system informations, etc.). For example, same effective payloads are generated to the networks of two operators, and the performance metrics based on effective payloads for each operator are evaluated, recorded, and then compared.
Observation 1: The current performance metrics (e.g., UPT, delays, throughput) for coexistence evaluation are defined based on effective payloads (e.g., PDSCH), without considering system overheads (e.g., PDCCH, synchronazation signals, system informations, etc.).
However, both effective payload (e.g., PDSCH) and system overhead (e.g., PDCCH, synchronazation signals, system informations, etc.) need to contend for channel access. So it is obvious that more system overheads may be adverse to the performance metrics of both networks, especially when the amount of effective payload is not high. Besides, if two networks have significantly different system overheads, then the coexistence performce of one network with lower system overhead may deteriorate.
Considering NR-U SA coexists with other networks (e.g., LTE LAA, NR-U CA, etc.) as an example. It is clear that due to the lack of assistance from licenced band, more system overheads (such as PBCH in SSB, and RMSI in PDSCH, etc.) are required to be carried in unlicensed band, so NR-U SA may cannot fair coexist with other networks.
Furthermore, if some kinds of extra system overheads (e.g., system information, etc.) require more aggressive channel access mechanism (e.g., one shot LBT ever used for discovery reference signal (DRS) in LTE LAA) than effective payload, the fair coexistence between NR-U SA and other networks may be much more challengeable.
Observation 2: The NR-U system with significantly higher system overheads may deteriorate the coexistence performce of the other system on unlicensed carrier with lower system overhead, especially when some extra system overheads require more aggressive channel access mechanism.
Based on above considerations, we propose that:
1) A completed NR-U system, i.e., both effective payload (e.g., PDSCH) and system overhead (e.g., PDCCH, synchronazation signals, system informations, etc.), should be under consideration for fair coexistence evaluation between NR-U and incumbent systems.
2) Furthermore, if some kinds of system overheads (e.g., synchronazation signals, system information, etc.) require more aggressive channel access mechanism (e.g., one shot LBT ever used for DRS in LTE LAA) than effective payload, then their channel access behaviour should be explicitly modeled in simulation evaluation.
3) If SSB and RMSI are explicitly modeled in simulation evaluation, then some related parameters should be reported, such as channel access mechanism for SSB and/or PDSCH which carrying RMSI only, SSB period, SSB number, RMSI period, RMSI payload, etc.
[bookmark: _GoBack]Proposal 1: A complete NR-U system, i.e., including both effective payload (e.g., PDSCH) and system overhead (e.g., PDCCH, synchronazation signals, system informations, etc.), should be considered for fair coexistence evaluation between NR-U and incumbent systems.
Proposal 2: At least in standalone woking mode, if some kind of system overheads (e.g., synchronazation signals, system information in SSB and/or in PDSCH, etc.) require more aggressive channel access mechanism (e.g., one shot LBT ever used for DRS in LTE LAA) than effective payloads, then their channel access behaviour should be explicitly modeled in simulation evaluation.
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3. Conclusions
In this contribution, the consideration on simulation methodology for evaluatioing coexistence between NR-U and other networks is provided. The following observations and proposals are made.
Observation 1: The performance metrics for coexistence evaluation are defined based on effective payloads (e.g., PDSCH), but not system overheads (e.g., PDCCH, synchronazation signals, system informations, etc.).
Observation 2: The NR-U system with significantly higher system overheads may deteriorate the coexistence performce of the other system on unlicensed carrier with lower system overhead, especially when some extra system overheads require more aggressive channel access mechanism.
Proposal 1: A complete NR-U system, i.e., including both effective payload (e.g., PDSCH) and system overhead (e.g., PDCCH, synchronazation signals, system informations, etc.), should be considered for fair coexistence evaluation between NR-U and incumbent systems.
Proposal 2: At least in standalone woking mode, if some kind of system overheads (e.g., synchronazation signals, system information in SSB and/or in PDSCH, etc.) require more aggressive channel access mechanism (e.g., one shot LBT ever used for DRS in LTE LAA) than effective payloads, then their channel access behaviour should be explicitly modeled in simulation evaluation.
Proposal 3: If SSB and RMSI are explicitly modeled in simulation evaluation, then some related parameters should be reported, such as channel access mechanism for SSB and/or PDSCH which carrying RMSI only, SSB period, SSB number, RMSI period, RMSI payload, etc.
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