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Introduction
In RAN#82 meeting the work item for NR operation in unlicensed spectrum was approved [1].

Among other topics the work item description includes the following objectives related to channel access:

· For LBE, channel access mechanism in line with agreements from the NR-U study item (TR 38.889, Section 7.2.1.3.1). Specification work to be performed by RAN1.
· For FBE, channel access mechanism in line with agreements from the NR-U study item (TR 38.889, Section 7.2.1.3.1). FBE is intended for environments where the absence of Wi-Fi is guaranteed (e.g., by level of regulations, private premises policies, etc. Further, the targeted scenario is limited to a single NR-U network (i.e. single operator) in the operating band and geographic area. Specification work to be performed by RAN1.

In this contribution, we will further discuss design options and directions we think RAN1 should consider for unlicensed NR within the work item with respect to channel access procedures.

Discussion
Extensions of coexistence mechanism
It is described in NR-U WID [1] that “the channel access mechanism for NR-U will use, at least, energy detection as part of the coexistence mechanism for enabling coexistence amongst RATs including at least NR-U, [LTE-LAA], and Wi-Fi.” It is also described that ”Extensions of the coexistence mechanism are to be discussed.” and “Conclusions on the extensions is targeted for RAN#83.”
During the NR-U study item, the concept of a signal transmitted prior to NR-U transmission burst, which could potentially be used to detect transmissions from other networks for the coexistence purpose, has been discussed [2]. Since NR-U will need to share spectrum with other RATs including IEEE 802 based technologies and future RATs, single solution should be considered. One of the possible solutions would be to develop and utilize a signal which all RATs would be aware of. To develop the solution, it should be discussed and studied together with other stakeholders such as IEEE 802, e.g. via LS and further on via the joint workshop planned after RAN plenary #84.
Proposal 1: If it would be agreed on upcoming RAN#83 that extensions of coexistence mechanism is considered for NR-U, RAN1 should consider developing single solution for coexistence with other RATs
· One of the possible solutions is to utilize a signal which all RATs would be aware of
· To develop the solution, it should be discussed and studied together with other stakeholders such as IEEE 802 

Contention Window Size adjustment
As agreed in RAN1 #94, the CWS adjustment procedure in NR-U may in addition to baseline LAA consider a set of additional aspects specific to New Radio.
Besides the aspects discussed in RAN1#94, we believe it should be studied whether a different CWS adjustment procedure should be applied in case receiver assistance is being utilized. As discussed e.g. in [6, 7], a handshake mechanism via receiver assistance methodology may be beneficial to support the transmitting device with an indication of occupancy/non-occupancy of the radio channel, as detected by the receiving device prior to a data transmission. 
In order to optimize the NR-U channel access procedure based on NR/NR-U specific features, we therefore propose that the CWS adjustment procedure should additionally consider the usage of receiver assisted LBT. The receiver assisted LBT could be based on a handshake procedure such as an RTS/CTS type of signaling, and for UE assistance to gNB the receiver assistance may include measurement reports from UE side such as channel occupancy / energy detection measurements. 
As indicated e.g. in [7], a system which is utilizing receiver assisted LBT improves the possibility to ensure that the potential transmission can provide fair coexistence with ongoing unlicensed transmissions. Hence we suggest the NR-U system can allow for different LBT CWS adjustment scheme for transmission links where receiver assisted LBT is utilized.
Proposal 2: In addition to baseline LAA functionality, the CWS adjustment procedure in NR-U should additionally consider receiver assisted LBT.

6 GHz channel access
Frame based equipment operation
Within the NR-U study item, the FBE operation has been discussed [2]. In the study item report it is noted that “channel access mechanisms are intended to be aligned with any regulations for FBE operation.”
However the rulemaking for unlicensed use of 6 GHz band is under discussion [5]. Therefore we suggest FBE operation should not be considered for the 6 GHz until the rulemaking completes.
Proposal 3: For 6 GHz FBE operation should not be considered until the rulemaking for the use of 6 GHz band completes.

Flexibility and reconfigurability of channel access parameters
According to the Notice of Proposed Rulemaking (NPRM) issued by FCC [4], it has been proposed that access points (e.g. gNBs) that intend to use U-NII-5 (5,925 – 6,425 MHz) and U-NII-7 (6,525 – 6,875 MHz) bands be required to access to an Automated Frequency Coordination (AFC) system prior to initial radio transmission, where the AFC system is defined as a system that automatically determines and provides lists of which frequencies are available for use by access points operating in the U-NII-5 and U-NII-7 bands, and client devices (e.g. UEs) that operate in the U-NII-5 and U-NII-7 bands are required to be under the control of such access points. These proposed rules would impose NR-U channel access parameters to be reconfigurable in order to respond to the spectrum availability information from an AFC system. Not only similar but also dissimilar regulatory framework and the rules could be proposed also in the other national regulatory authorities.
It is expected that the NR-U operation in 6 GHz will require compliance to such local regulations [5]. In order to design NR-U with flexibility and reconfigurability to support any regulatory requirements for channel access we propose that NR-U include functionality to modify and reconfigure channel access parameters (e.g. energy detection threshold, conducted output power) for an NR-U cell. 
Proposal 4: RAN1 should design channel access parameters used by an NR-U cell to have flexibility and reconfigurability in order to be able to support any regulatory requirements.

Conclusions
In this contribution, based on the above discussion we have the following proposals:
Proposal 1: If it would be agreed on upcoming RAN#83 that extensions of coexistence mechanism is considered for NR-U, RAN1 should consider developing single solution for coexistence with other RATs
· One of the possible solutions is to utilize a signal which all RATs would be aware of
· To develop the solution, it should be discussed and studied together with other stakeholders such as IEEE 802
Proposal 2: In addition to baseline LAA functionality, the CWS adjustment procedure in NR-U should additionally consider receiver assisted LBT.
Proposal 3: For 6 GHz FBE operation should not be considered until the rulemaking for the use of 6 GHz band completes.
[bookmark: _GoBack]Proposal 4: RAN1 should design channel access parameters used by an NR-U cell to have flexibility and reconfigurability in order to be able to support any regulatory requirements.

References 
1.  RP-182878, “New WID on NR-based Access to Unlicensed Spectrum,” RAN plenary #82, December 2018.
1.  TR 38.889, v16.0.0,” Study on NR-based access to unlicensed spectrum,” December 2018.
1. ETSI EN 301 893, v2.1.1, “5 GHz RLAN; Harmonised Standard covering the essential requirements of article 3.2 of Directive 2014/53/EU,” May 2017.
1. ET Docket No. 18-295: In the Matter of Unlicensed Use of the 6 GHz Band, “Notice of Proposed Rulemaking”, October 2018.
1. TR 37.890, v0.4.0, “Feasibility Study on 6 GHz for LTE and NR in Licensed and Unlicensed Operations,” December 2018.
1. R1-1806086, Discussion on the channel access procedures, Vivo, RAN WG1#93
1. R1-1808819, Channel access and co-existence for NR-U operation, Nokia, Nokia Shanghai Bell, RAN1 #94
1. Ref. Ares(2017)6222764, “MANDATE TO CEPT TO STUDY FEASIBILITY AND IDENTIFY HARMONISED TECHNICAL CONDITIONS FOR WIRELESS ACCESS SYSTEMS INCLUDING RADIO LOCAL AREA NETWORKS IN THE 5925-6425 MHZ BAND FOR THE PROVISION OF WIRELESS BROADBAND SERVICES”, European Commission, December 2017
