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1. Introduction

At the RAN1 NR #92 meeting, NR-U operation was discussed based on [1], and RAN1 made following agreements regarding the simulation methodology for NR-U operation [2]. 
	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

Note (for the minutes): Some companies believe that a prioritization among the agreed simulation scenarios may be necessary.

Agreement:
The following network topologies are included in the evaluations:

· Indoor sub7GHz, choose one of the following options

· Option 1: Reuse 38.802 indoor hotspot topology and allocating half of the gNBs to each operator (6+6)

· Option 2: Reuse 38.802 indoor hotspot topology but further reduce gNB density (3+3)

· Option 3: Based on IEEE indoor enterprise model with modifications

· Outdoor sub7GHz

· NR dense urban scenario with two layers, but only consider the micro layer

· Randomly drop one micro layer per operator

· Indoor mmW

· Reuse indoor sub7GHz topology

· Parameter changes may be needed and submitted together with simulation results

· Outdoor mmW

· Reuse outdoor sub7GHz topology

· Parameter changes may be needed and submitted together with simulation results


In this contribution, we discuss on the simulation methodology for NR-U operation. 
2. Discussion 
Assumptions for co-existence evaluation
We need to carefully evaluate the impact to co-existing systems in unlicensed band such as IEEE systems. In order to obtain meaningful evaluation results, we need to discuss assumptions regarding beamforming, channel access procedures and traffic models for potential coexisting systems such as IEEE 802.11a/n/ac/ad and maybe 11ax systems because such aspects would have significant impact to the simulation results. Moreover, typical assumptions for co-existing systems should be defined. If specific assumptions different from defined common assumptions are used to evaluate co-existing impact, companies should clarify the assumptions.
For example, in 11ac systems, some of APs may support beamforming but most of STAs may not support beamforming. If beamforming is supported, we need to discuss whether the beam selection is assumed to be ideal or not. If it is assumed to be ideal, coexistence impact on beam selection should be separately considered. 
Regarding the channel access procedure for 11a/n/ac, CSMA/CA with Ack or CSMA/CA with RTS/CTS could be considered. Assuming that beams considered in NR-U could be narrow, many of co-existing IEEE devices may not detect NR-U signal. Therefore, CSMA/CA with Ack may cause frequent frame collision and performance degradation due to hidden node problem.
Regarding traffic model, for instance, 11ad may carry best effort traffic which is transmitted based on contention based access and high priority traffic which is transmitted based on scheduled access, since 11ad supports hybrid channel access including contention based period and scheduling based period [4]. Some method to determine the ratio between contention-based access period and scheduled access period may need to be provided. 
Proposal: For the NR-U coexistence mechanism evaluation, baseline assumptions on beamforming, channel access procedures and traffic model for co-existing systems, e.g., IEEE 802.11a/n/ac/ad and maybe 11ax systems, should be discussed.
3. Conclusion 

In this contribution, we discussed on the need of baseline assumptions for co-existing systems as the simulation methodology for NR-U operation. Based on the discussion above, we made following proposal. 
Proposal: For the NR-U coexistence mechanism evaluation, baseline assumptions on beamforming, channel access procedures and traffic model for co-existing systems, e.g., IEEE 802.11a/n/ac/ad and maybe 11ax systems, should be discussed.
References
[1] 3GPP, R1-1803497, Qualcomm Incorporated, “Offline discussion summary on NR-U,” February 2018.
[2] 3GPP RAN1 #92, Chairman’s note, February 2018.
[3] IEEE Standard Association, 802.11ad-2012, December 2012.
