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1. Introduction
At the RAN#90-e meeting, the revised WID for supporting NR from 52.6 GHz to 71 GHz was approved [1], which includes the following objective:
	· Physical layer procedure(s) including [RAN1]:
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
· Study, and if needed specify, omni-directional LBT, directional LBT and receiver assistance in channel access
· Study, and if needed specify, energy detection threshold enhancement 
…



In this contribution, we discuss on channel access mechanism for supporting NR from 52.6 GHz to 71 GHz, including: 
· LBT related procedure and No-LBT related procedure
· whether/how to enhance ED threshold determination for LBT related procedure
· whether/how to support omni-directional and directional LBT
· whether/how to support receiver assistance in channel access

2. Discussion
2.1. LBT related procedure and No-LBT related procedure
There are different regulatory requirements for devices utilizing 60 GHz band for different regions and/or deployments. For example, in Europe and CEPT, ERC/REC 70-03 [2] defines the new frequency bands and regulatory parameters for the 57-71 GHz band for Wideband Data Transmission Systems. It also defines three types of sub-bands in 57-71 GHz; c1, c2 and c3. ETSI BRAN harmonized standard ETSI EN 302 567 [3] specifies requirements on unlicensed deployment in the c1 band, where LBT is required before transmissions with some exception. On the other hand, for the other sub-bands c2 and c3, standards are being developed, where LBT may not be specified as mandatory. Also, in FCC regulations, only requirements on transmission power limits are specified without requiring LBT. In other words, on channel access mechanism, both the situations where LBT is required and LBT is NOT required can be considered in 60 GHz band. Therefore, it was concluded in SI phase that both operations with LBT and without LBT need to be considered in WI phase. 

Regarding the operation without LBT, as it literally is, LBT is not required for any transmissions. The corresponding WID also clarifies that no additional sensing is specified for No-LBT case. Under this operation, a device can initiate its transmission without confirming the condition of channel to be used by sensing although there may be another transmission occupying the channel. Since highly directional beam is assumed in 60 GHz to cope with large propagation loss, there may be relatively small probability that a transmission interferes with another transmission. However, in our view, there may still be some cases where high probability of such interference is assumed. For instance, if multiple systems with large number of devices are deployed closely and their communications have large traffic amount, strong interference may happen even with highly directional communications, which results in the failure of communications. Such situation should be avoided even under the operation without LBT as it could degrade the overall performance. 

To avoid such situation in operation without LBT, potential approaches could be falling back to the operation with LBT or changing frequency channel. For both of above potential approaches, one of the discussion points would be the condition and mechanism to identify whether the operation without LBT is appropriate or not on the frequency channel. For the condition, we think that the actual interference situation is important as it highly influences how beneficial No-LBT operation would be. Then the mechanism to observe the actual interference situation will be beneficial. In Rel-16 NR-U, RSSI/channel occupancy measurement and reporting are supported, by which UE can measure RSSI for a certain channel and comparison result with RSSI threshold, and report them to gNB. This function can be reused in 60 GHz to observe the channel condition even in the operation without LBT. 

Observation 1:
· Channel access without LBT can degrade the system performance when strong interference is frequently observed. 

Proposal 1:
· Mechanism to identify the actual interference condition should be supported.
· RSSI/channel occupancy measurement in Rel-16 can be reused.

Regarding the operation with LBT, LBT procedure itself should follow what the regulation specifies in general. There may be some points to be considered on top of the BRAN specification requirement. One is ED threshold, which is needed to compare with CCA result to assess the channel. At the last RAN1 e-meeting, transmit power, LBT bandwidth and beamforming were captured as factors to be considered for ED threshold determination. On the other hand, in our understanding, ED threshold in the current ETSI BRAN 302 567 [3] is determined based on Occupied Channel Bandwidth, RF output power and RF output power limit. Then it seems not necessary to consider ED threshold determination enhancement for transmit power and LBT bandwidth as they seem to be already taken into account. For the other factor, i.e., beamforming, the actual measured power surely depends on reception beam’s characteristics, although it is not considered for ED threshold determination in ETSI BRAN 302 567 [3] at this stage. For instance, narrower beam can achieve higher sensitivity for sensing because of larger beamforming gain. However, we do not think such consideration of beamforming on ED threshold is necessary as the benefit is not clear. Also, since beam’s characteristics is up to implementation, i.e., invisible from specification perspective, specifying ED threshold determination based on beam’s characteristics would need unnecessarily large effort. Considering the limited discussion time due to e-meeting, we do not think it would be good to spend our time discussing this. 

Proposal 2:
· For ED threshold used in LBT, no additional specification is necessary in addition to what ETSI BRAN requires. 

2.2. Directivity of LBT
Propagation loss is a well-known issue for utilizing higher frequency range [4], including 60 GHz. As a measure against this, the use of narrower beams is assumed for both transmission and reception. Narrower beam can basically provide more gain toward a certain direction, while less gain toward the other directions. Such more gain toward an intended direction by narrower beam will benefit the transmission and reception in 60 GHz. For the actual transmission and reception of signal/channel, beam related configurations and indications have been specified in Rel-15/16 already, and whether any enhancement of the existing beam management framework is necessary for 60 GHz or not is discussed in our companion contribution [5]. 

Another aspect which may require the beam related operation is about LBT. Similar to actual transmissions and receptions, the use of narrower beam for CCA check was discussed in SI phase, and it should be discussed and concluded in this WI. Assuming that narrower beams are used for the actual transmissions, if only omni-directional sensing is performed during CCA, beamforming gain can be quite different between sensing beam and transmitting beam. As a result, the transmission with narrower beam can interfere with the other transmissions severely if it is initiated after LBT with omni-directional sensing. Thus, we think directional LBT should be possible and supported. On the other hand, as we discussed in the earlier section, since beam’s characteristics are invisible from specification perspective, it may require large amount of specification effort to specify directional sensing considering the detailed beam characteristics. It would be better to support directional LBT without such large amount of specification effort. One simple approach is to support directional sensing with the same beam as the one to be applied for associated transmission.  

Observation 2:
· Directional sensing should be possible in 60 GHz since narrower beam is highly assumed for the exact transmissions. 
· It would be difficult to support directional sensing with detailed configuration of beam characteristics. 

Proposal 3:
· Directional LBT should be supported with minimum specification effort.
· One possibility is to support directional LBT with the same beam as the one to be used for associated transmission

2.3. Receiver assistance
Whether/how to specify receiver assistance in channel access is also captured as one of objectives in this WI. As we discussed in the previous section, directional sensing with narrower reception beam can be performed during LBT. In this case, the directional sensing can measure channel condition in an intended direction with higher sensitivity, while only less sensitivity may be achieved toward different directions. As a result, it could be more difficult to measure the exact interference situation at receiver side by performing directional sensing compared to omni-directional sensing, and some issues, e.g., hidden node, may happen. Receiver assistance could be helpful to avoid this issue. 

As we described in the earlier section, RSSI/channel occupancy measurement and reporting are supported in Rel-16 NR-U already. This enables UEs to measure RSSI in a certain periodicity and report the measurement results and channel occupancy ratio based on the results to gNB. We think this mechanism can be reused to solve the issue appropriately. One potential discussion point needed for this mechanism would be whether/how to apply directivity for sensing since similar to LBT, RSSI/CO measurement may perform with directional sensing. 

Proposal 4:
· RSSI/channel occupancy measurement supported in Rel-16 NR-U can be reused in 52.6 – 71 GHz unlicensed band
· Whether/how to apply directivity for RSSI/CO measurement and reporting can be further discussed

3. Conclusion
Observation 1:
· Channel access without LBT can degrade the system performance when strong interference is frequently observed. 

Proposal 1:
· Mechanism to identify the actual interference condition should be supported.
· RSSI/channel occupancy measurement in Rel-16 can be reused.

 Proposal 2:
· For ED threshold used in LBT, no additional specification is necessary in addition to what ETSI BRAN requires. 
Observation 2:
· Directional sensing should be possible in 60 GHz since narrower beam is highly assumed for the exact transmissions. 
· It would be difficult to support directional sensing with detailed configuration of beam characteristics. 

Proposal 3:
· Directional LBT should be supported with minimum specification effort.
· One possibility is to support directional LBT with the same beam as the one to be used for associated transmission

Proposal 4:
· RSSI/channel occupancy measurement supported in Rel-16 NR-U can be reused in 52.6 – 71 GHz unlicensed band
· Whether/how to apply directivity for RSSI/CO measurement and reporting can be further discussed
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