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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In 3GPP RAN86 meeting, the approved “Study on supporting NR from 52.6GHz to 71 GHz” has a second objective [1]:
“Study of channel access mechanism, considering potential interference to/from other nodes, assuming beam-based operation, in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6 GHz and 71 GHz [RAN1].
· Note: It is clarified that potential interference impact, if identified, may require interference mitigation solutions as part of channel access mechanism.  “ 

Agreements
In 3GPP RAN1 102-e meeting, several agreements were achieved regarding channel access in 52.6GHz to 71 GHz band. The agreements established the general framework for channel access study.
Agreement:
· For gNB/UE to initiate a channel occupancy, both channel access with LBT mechanism(s) and a channel access mechanism without LBT are supported
· FFS: LBT mechanisms such as Omni-directional LBT, directional LBT and receiver assisted LBT type of schemes when channel access with LBT is used.
· FFS: If operation restrictions for channel access without LBT are needed, e.g. compliance with regulations, and/or in presence of ATPC, DFS, long term sensing, or other interference mitigation mechanisms
· FFS: The mechanism and condition(s) to switch between channel access with LBT and channel access without LBT (if local regulation allows)

Agreement:
Use the LBT procedures in draft v2.1.20 of EN 302 567 [3] as the baseline system evaluation with LBT
· Enhancements to ED threshold, contention window sizes etc. can be considered as part of the evaluations.

Channel access - a general  framework discussion
LBT and No LBT modes
RAN1 agreed that LBT and No LBT based channel access mechanisms will be supported. Channel access with No LBT may disrupt existing communication. For instance, it is possible that a communication link captures the entire channel using CA and not release it. This could create co-existence issues for intra or inter networks. Such situations may be prevented if the No LBT operation is allowed in low density or narrow directional communication, for instance. Therefore, further clarifications are necessary for the usage of No LBT channel access.
Proposal 1:  The study should clarify the No LBT conditions of usage.

LBT dynamic channel access  
The RAN1 agreement refers to draft v2.1.20 of EN 302 567 as the baseline for LBT. We note that this document defines the maximum COT (Channel Occupancy Time) as 5 ms for 60 GHz band, which is different from 10 ms defined for 5GHz band. Thus, the new COT limit must be redefined for LBT modes of operation.
Proposal 2: For LBT channel access the maximum COT shall be 5ms.
The ETSI draft document specifies that “A consecutive sequence of transmissions by the equipment, without a new CCA, shall be less than or equal to the Maximum Channel Occupancy Time”. However, the document does not define what “consecutive sequence” means. When LBT channel access is required, we propose to define a maximum time lapse between consecutive transmissions that does not require LBT. This maximum gap should be based on the Extended CCA Check Time: 8us + random(0, MaxNumber) * 5us , where MaxNumber ≥ 3.  We propose that the gap interval to correspond to 50% chances of successfully retaining the channel by the COT initiator, which corresponds to 13us. We note that this gap is a little shorter than the one defined in 5GHz of 16us [TS 37.213].
Proposal 3: For LBT channel access the default maximum time gap between consecutive transmissions in the COT without additional LBT should be at least 13 us. 
Some deployments, in the absence of other RAT, may allow longer gaps between consecutive transmissions; therefore, gNB should be able to configure UE with the maximum gap between consecutive transmissions without LBT larger than default gap. 
Proposal 4: NR should support configuration of larger gaps between consecutive transmissions in a COT without LBT required.
The CCA Check defined by ETSI is not related to the bandwidth of operation; sensing and transmission may have different bandwidths during a COT. The CCA Check is not specified for CA operation (multi-channel). How the CCA Check should be performed prior to multi-channel transmissions? A baseline solution can be the existing solution in TS 37.213.
Proposal 5: Consider the multi-channel operation described in TS 37.213 as the baseline multi-channel NR operation.

Impact of directional antenna characteristics
Narrow and wide beam antennas are expected to be used for CCA sensing and data transmission; therefore, additional investigations of network performance under various combinations of antenna beamwidth with LBT and No LBT are necessary. 
Proposal 6: Evaluate the impact of antenna characteristics (beamwidth, gain) on network performances for LBT/NoLBT scenarios.
The ETSI draft document states “The energy detection threshold for the CCA Check shall be -47 dBm + 10 × log10 (Pmax /Pout) (Pmax and Pout in W e.i.r.p.) where Pout is the RF output power (EIRP) and Pmax is the RF output power limit defined in clause 4.2.2.1.” However, this formula does not consider some important aspects of unlicensed operation at 60 GHz. For instance, CCA Check may be performed once before initiating a COT, while during the COT the initiator device can have multiple transmissions at different powers; therefore, Pout is not clearly defined. We propose to clarify that Pout be the maximum transmit power during the COT.
Proposal 7: The value of Pout in the CCA Check before initiating a COT should correspond to the maximum EIRP of the transmissions during that COT.
Another issue with the above CCA Check definition is that the antenna used for the CCA Check may not necessarily correspond to the transmission antenna during COT; it can have a different gain and beamwidth. The intention of having CCA Check is to avoid interfering with the ongoing communications. For this to work, it is necessary that the transmit and the sensing range are balanced, respectively. An antenna used to sense the channel or receive may be characterized by the Total Isotropic Sensitivity (TIS), which the sum of the minimum Effective Isotropic Sensitivity (EIS) and the directivity (D). If the TIS of the antenna used for CCA sensing is different from the transmit antenna EIRP, the CCA energy detection threshold may need to be adjusted accordingly.
Proposal 8: NR should support solutions to address the asymmetry between TIS used for CCA sensing and the EIRP used for control and data transmissions. 

Some necessary FFS Clarifications 
RAN1 left for FFS the Omni-directional LBT, directional LBT and receiver assisted LBT type of schemes.
The term of “Omni-directional” LBT may be confusing. Is the transmitter supposed to perform LBT in all possible directions as the word “omni” indicates? Should omni-directional sensing be measured with a single widest beam or multiple narrow beams? We note that in real deployments, each transmitter may use proprietary antenna beamforms, therefore a definition for omni-directional that encompasses specific implementation is challenging. The omni-directional LBT is just a case of directional LBT. Note that omni-directional LBT and directional LBT are just relative terms, and they have a meaning only in relation with each other. If there is a single antenna beamwidth (no matter its aperture) for sensing, receiving and transmitting, there is no difference between omni and directional LBT.
Proposal 9: The study should clarify the definition of “omni-directional LBT” or remove it.
Receiver assisted LBT requires further clarifications as well. The LBT procedure, as defined in ETSI, requires sensing the channel before transmission in order to decide whether the channel is idle or busy based on the energy detected. Similarly, one could consider the “receiver assisted LBT” as regular LBT where the decision to transmit or postpone is based on the sensing/measurement at the transmitter as well as the channel measurements at the receiver. Therefore, the receiver assisted LBT implies a form of feedback to the transmitter of the channel findings at the receiver.
Proposal 10: Receiver assisted LBT is an LBT operation that relies both on channel measurements at the transmitter and on channel measurements at the receiver.
One of the items left for FFS, from RAN 1 Meeting #102-e is long-term sensing. Long-term sensing is not defined in any regulatory document or specification document. Therefore, such term needs either to be properly clarified or removed from the study. Few questions are necessary to be addressed for a proper definition of long-term sensing:
· Is this sensing done only by TRP? What is the expected time duration the long-term sensing? Multiple slots, multiple COTs, seconds, hours, days?   
· What is the expected impact to the standards specifications? 
· [bookmark: _GoBack]Long-term sensing should be relevant only if there are some stationarity in the long-term statistics related to traffic, interference, channel propagation changes, etc. What are the real-world scenarios or measurements that should support the long-term statistics in the 60 GHz unlicensed spectrum?
Proposal 11: The study should clarify the term of “long-term sensing” and its usage.

Conclusions
This submission presents clarifications and definitions necessary for operation in 60 GHz unlicensed band.
Proposal 1:  The study should clarify the No LBT conditions of usage.
Proposal 2: For LBT channel access the maximum COT shall be 5ms.
Proposal 3: For LBT channel access the default maximum time gap between consecutive transmissions in the COT without additional LBT should be at least 13 us. 
Proposal 4: NR should support configuration of larger gaps between consecutive transmissions in a COT without LBT required.
Proposal 5: Consider the multi-channel operation described in TS 37.213 as the baseline multi-channel NR operation.
Proposal 6: Evaluate the impact of antenna characteristics (beamwidth, gain) on network performances for LBT/NoLBT scenarios.
Proposal 7: The value of Pout in the CCA Check before initiating a COT should correspond to the maximum EIRP of the transmissions during that COT.
Proposal 8: NR should support solutions to address the asymmetry between TIS used for CCA sensing and the EIRP used for control and data transmissions. 
Proposal 9: The study should clarify the definition of “omni-directional LBT” or remove it.
Proposal 10: Receiver assisted LBT is an LBT operation that relies both on channel measurements at the transmitter and on channel measurements at the receiver.
Proposal 11: The study should clarify the term of “long-term sensing” and its usage.
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