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1. Introduction

A new study on supporting NR from 52.6GHz to 71GHz in Release 17 was initiated in RAN1#101-e. The objectives include [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.   

In the last meeting, several indoor and outdoor scenarios were discussed for the purpose of system level simulations [2].

This contribution discusses our views on channel access considerations based on scenario indoor-C. 
2. Indoor Scenarios
2.1 Channel access methods
Several regions such as Europe and Japan mandate the use of spectrum access mechanisms in the 60 GHz band. European regulations in EN 302 567 prescribe LBT with random back-off with a contention window of fixed size (also known as a Category 3 LBT in 3GPP parlance). Specifically, the LBT mechanism is as follows [3]: 
1)Before a transmission or a burst of transmissions on an Operating Channel, the equipment shall perform a Clear Channel Assessment (CCA) check using "energy detect". The equipment shall observe the Operating Channel(s) for the duration of the CCA observation time measured by multiple CCA slot times of 5 μs. The Operating Channel shall be considered occupied for a slot time if the energy level in the channel exceeds the threshold corresponding to the power level given in step 6) below. 
2)Extended CCA Check definition: a)   An extended CCA check is initiated at end of operating channel occupied. b)   The transmission shall not start earlier than 8 μs while observing CCA empty. c)   The transmission deferring continues for a random number of empty slots period. d)   Random number: ranges from zero to a Max number not greater than 127. e)   Extended CCA Check Time equals b) + c), i.e. 8 μs + random(0 to 127) × 5 μs. 
3)The equipment shall perform an Extended CCA Check in the Operating Channel. If the equipment finds an Operating Channel occupied, it shall not transmit in that channel. If the extended CCA check has determined the channel to be no longer occupied for the entire Extended CCA Check Time, the equipment may resume transmissions on this channel. 
4)The total time that an equipment makes use of an Operating Channel is defined as the Channel Occupancy Time. This Channel Occupancy Time shall be less than 9 ms, after which the device shall perform a new CCA as described in step 1) and step 2) above. 
5)The equipment, upon correct reception of a packet which was intended for this equipment, can skip CCA and immediately proceed with the transmission in response to received frames. A consecutive sequence of transmissions by the equipment, without a new CCA, shall be less than or equal to the Maximum Channel Occupancy Time as defined in step 4) above. 
6)The energy detection threshold for the CCA shall be -47 dBm + (40 dBm - Pout (dBm)) where Pout is the RF output power (EIRP) defined in clause 4.2.2.1.

2.2 Scenario Indoor-C

Indoor-C comprises an InH open office box measuring 120m x 50 m, 12 BS per operator, 1 operator, BS height at 3m (ceiling), UE height 1m, BS fixed position, ISD = 20m, as depicted in Figure 1.
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Figure 7.2-1: Layout of indoor office scenarios.





Figure 1: Scenario indoor-C with a single operator

Before examining UPT and latency metrics, intermediate metrics of interest for the indoor scenario include RSSI and SNR/SINR. Metrics such as RSSI are directly related to potential energy detection thresholds in the event that LBT is employed.
Figure 2 illustrates, on aggregate, the cdf of system-level serving-gNB-to-UE RSSI at the UE frontends, for the setup summarized in Table 1. With regard to energy detection thresholds, an RSSI value -47 dBm or above is encountered with a probability in excess of 0.2 at the UEs. In other words, 80% of the time, the strongest DL signal perceived by a UE is below -47 dBm. The situation for inter-gNB RSSI is expected to be skewed even further in terms of signal powers being largely below -47 dBm due to the fixed ISD, whereas no minimum gNB-to-UE distance is assumed here.
Observation: Based on DL RSSI statistics, LBT with an ED threshold of -47 dBm does not appear to be suitable for scenario indoor-C with a single operator.
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Figure 2: Indoor-C RSSI

Figure 3 illustrates, on aggregate, the simulated SINR as seen at the UE frontends, for the setup summarized in Table 1. The median SINR is around 11dB.
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Figure 3: Indoor-C SINR

Figure 4 illustrates, on aggregate, the simulated SNR as seen at the UE frontends, per setup summarized in Table 1. The median SINR is slightly higher, at around 12dB. Thus, this scenario is noise-limited as opposed to interference-limited.
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Figure 4: Indoor-C SNR

3. Conclusions

In this contribution our initial views on the channel access mechanism are provided, along with the following observations and proposals.
Observation: Based on DL RSSI statistics, LBT with an ED threshold of -47 dBm does not appear to be suitable for scenario indoor-C with a single operator.
4. Appendix
Table 1: Simulation parameters

	Parameter
	Value

	Deployment scenario
	Indoor-C

	Carrier frequency [GHz]
	60

	SCS [kHz]
	480

	UE placement
	100% indoor

	UE Mobility [km/h]
	3

	Spatial Channel Model
	Indoor 38.901

	Bandwidth [MHz]
	400

	gNB EIRP[dBm]
	40

	gNB-UE minimum distance [m]
	N/A

	Antenna Configuration
	(Mg,Ng,M,N,P) = (1,1,4,8,1)

with (0.5 dv, 0.5 dH) at gNB
	(Mg,Ng,M,N,P) = (1,1,2,2,1)

with (0.5 dv, 0.5 dH) at UE

	Noise Figure [dB]
	7 at gNB
	10 at UE

	Antenna Element Gain [dBi]
	5 at gNB
	5 at UE

	Antenna Pattern
	per Table A.2.1-7 of TR38.802 for wall mount gNB
	per Table A.2.1-8 of TR38.802 for UE. 

	Power limit [dBm EIRP]
	40 at gNB
	n/a at UE

	UEs per gNB
	10

	Traffic Model
	DL-only, full buffer

	UE cell association threshold
	Attach UE to closest gNB.
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