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1. Introduction

The following agreements for channel access were recorded in RAN1#104B-e [1]:
Working assumption:
For Pout in EDT determination, define Pout as the maximum EIRP of the node determining EDT during a COT.

Agreement:
· Contention Exempt Short Control Signaling rules can be applicable to the transmission of SS/PBCH.

· FFS: What are the other DL signals and channels that can be multiplexed with SS/PBCH transmission under Contention Exempt Short Control Signaling rule

· FFS: Whether this can be applied to all supported SCS or specific SCS.
· FFS: Extension to discovery burst if it is defined including signals other than SS/PBCH
· Note: Restriction for short control signalling transmissions apply (10% over any 100ms interval)

· FFS: Other DL signals/channels can be transmitted with Contention Exempt Short Control Signaling rule, such as PDCCH, broadcast PDSCH, PDSCH without user plain data, CSI-RS, PRS, etc

Working assumption:
For energy measurement in 5us observation slot, when performing single measurement, the location of the measurement within the 5us is left for implementation, i.e., anywhere within the 5us.

Agreement:
For LBT for single carrier transmission, continue down selection between

· Alt SC.1. gNB/UE performs LBT over the channel bandwidth (or BWP bandwidth)

· Alt SC.3. Define a unit of LBT bandwidth and gNB/UE performs LBT in all the LBT units (to be transmitted in) in the channel bandwidth

For LBT for multi-carrier transmission in intra-band CA, continue down selection between

· Alt CA.1. gNB/UE performs multiple LBT, one for each channel bandwidth separately

· Alt CA.2. gNB/UE performs single LBT over all CCs

· Alt CA.5. Define a unit of LBT bandwidth and gNB/UE performs LBT in all the LBT units (to be transmitted in) in the channel bandwidth in each CC

Agreement:
For a COT with MU-MIMO (SDM) transmission, when independent per-beam LBT sensing at the start of COT is performed for beams used in the COT (Alt 2 in earlier agreement) is considered, the following alternatives are further considered

· Alt A: The per-beam LBT for different beams is performed in TDM fashion

· Alt A-1: The node completes one eCCA on one beam, and directly move on to the eCCA on the other beam, with no transmission in the middle

· Alt A-2: The node completes one eCCA on one beam, start transmission with the beam to occupy the COT, then move on to the eCCA on the other beam

· Alt A-3: The node performs eCCA of the different beams simultaneous, round robin between different beams

· Alt B: The per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams

Agreement:
Within a COT with TDM of beams with beam switching, when independent per-beam LBT sensing at the start of COT is performed for beams used in the COT (Alt 2 or Alt 3 in earlier agreement) is considered, the following alternatives are further considered

· Alt A: The per-beam LBT for different beams is performed one after another in time domain

· Alt A-1: The node completes one eCCA on one beam, and directly move on to the eCCA on the other beam, with no transmission in the middle

· Alt A-2: The node completes one eCCA on one beam, start transmission with the beam to occupy the COT, then move on to the eCCA on the other beam

· Alt A-3: The node performs eCCA of the different beams simultaneous, round robin between different beams

· Alt B: The per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams

Agreement:
For regions where LBT is not mandated, gNB should indicate to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode. Down-select between

· Alt 1. Support cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) gNB indication

· Alt 2. Support both cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) and UE specific (can be different for different UEs in a cell as part of UE-specific RRC configuration) gNB indication

· FFS: Whether the indication of the decision on applying LBT mode or no-LBT  mode is per beam (can be different for different UEs in different beams or can be different for different beam pairs between gNB and the UE) or per cell (can be different for different cells for a UE in carrier aggregation) 

· FFS: Whether a gNB and its UE(s) can have different mode
· FFS: Whether L1 signalling can be used for both Alt 1 and Alt 2 for gNB indication
Agreement:
For contention exemption short control signalling based DL transmission of SS/PBCH, further consider if the following signals/channels can be multiplexed with SS/PBCH block transmission.

· RMSI PDCCH and RMSI PDSCH

· Other broadcast PDSCH

· PDSCH without user-plane data 

· PDCCH

· CSI-RS

· PRS

· Other signals/channels contained in Discovery Burst (i.e., exemption applies to Discovery Burst)

Note: Total exempted signals/channels should meet the restriction of 10% over any 100ms interval.

FFS: If contention exemption short control signalling based DL transmission is allowed when not multiplexed with SS/PBCH block transmission.

This contribution discusses our views on some of the open aspects of channel access mechanisms. 
2. Channel access mechanisms
The EDT is defined as 
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For example, the EDT is obtained to be approximately -47 dBm, the EN 302 567 requirement [2], for an operating channel BW of 2000 MHz and Pout set to Pmax. For Pout, it does not seem reasonable to define it as the maximum allowed EIRP since that is what Pmax represents. According to [2], Pout is the mean EIRP for the equipment during a transmission burst. During the RAN1#104B-e discussions, a concern was raised that using the maximum EIRP of the COT as opposed to the mean may be overly conservative. This is expected to be less of a concern for the gNB since DL EIRP is not expected to have a large variance within a COT. UL power control is more involved, but the exact definition of ‘maximum EIRP during a COT’ can be formulated so as to alleviate any concerns. 
Proposal 1: Confirm the working assumption for the EDT definition: Pout is defined as the maximum EIRP of the node determining EDT during a COT.

Next, consider the LBT bandwidth issue for single carrier and multi-carrier transmissions. In Rel-16, the sub-7 GHz EDT for a single channel is based on a LBT bandwidth that is assumed to be no greater than the single channel bandwidth of 20 MHz. In other words, even a wideband transmission spanning more than 20 MHz (e.g., 40 MHz or 80 MHz) performs LBT on a per-20 MHz basis. After further down selection, the SC alternatives currently under discussion are
· Alt SC.1. gNB/UE performs LBT over the channel bandwidth (or BWP bandwidth)

· Alt SC.3. Define a unit of LBT bandwidth and gNB/UE performs LBT in all the LBT units (to be transmitted in) in the channel bandwidth
The reply LS from RAN4 [3] has the following parameters for channel bandwidths:

	SCS (kHz)
	Minimum channel BW (MHz)
	Maximum channel BW (MHz)

	120
	100
	400

	480
	400
	1600

	960
	400
	TBD


In our understanding Alt SC.1 is equivalent to LBT over the Occupied Channel Bandwidth (the bandwidth containing 99 % of the power of the signal [2]). Thus, from a UE perspective the LBT bandwidth can change in every COT as it would depend upon the UL resource allocation. 

Alt SC.3 seeks to impose a certain unit of LBT bandwidth, similar to Rel-16 NR-U. What are the possible choices for a unit of LBT bandwidth? One appealing option is the minimum channel BW defined in the table above, though this is SCS-dependent. If the unit of LBT bandwidth is desired to be universal for any SCS, then 100 MHz is a candidate value. 
A key point to differentiate between the two alternatives is to examine what happens if one or more chunks of the overall LBT bandwidth has interference while the remainder is clear. Under SC.3 the outcome is clear: the LBT units that did not clear LBT are excluded from the transmission bandwidth which may be non-contiguous in frequency (similar to Rel-16 NR-U for wideband transmissions with bandwidth greater than 20 MHz). The outcome in SC.1 is not clear, what is the granularity to determine which parts of the overall LBT bandwidth are unoccupied? For this reason, Alt SC.3 appears to be a better-understood mechanism with Rel-16 NR-U as a precedent. The same logic is also applicable to the multi-carrier scenario.
Proposal 2: For single-carrier LBT, support Alt SC.3 with a pre-defined unit of LBT bandwidth. FFS if the unit is dependent on SCS, for e.g., 100 MHz for 120 kHz and 400 MHz for 480/960 kHz.
Proposal 3: For multi-carrier LBT, support Alt CA.5. Define a unit of LBT bandwidth and gNB/UE performs LBT in all the LBT units (to be transmitted in) in the channel bandwidth in each CC.
We now examine short control signalling exemptions (SCSe), which has been agreed to be applicable to SS/PBCH transmission. It should be obvious that applying SCSe only to a single SSB of a burst is meaningless and the exemption should apply at least to an entire SSB burst of any SCS that is not multiplexed with unicast control or data (subject to the duty cycle limits). 
Proposal 4: The short control signalling exemptions for SS/PBCH blocks should apply at least to an entire SSB burst of any SCS that is not multiplexed with unicast control or data (subject to the duty cycle limits).
Next, for regions where LBT is not mandated, gNB should indicate to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode. We do not see a strong motivation for the case where some of the UEs in a cell operate with LBT and the rest operate without LBT. Such a mixed scenario arguably complicates user multiplexing. Therefore, the simplest approach is:
· Alt 1. Support cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) gNB indication.

Fast switching between LBT and no-LBT modes also does not seem to be suitable at this carrier frequency, thus there is no need for L1 signalling of these alternatives. 
Proposal 5: For indication of LBT mode or no-LBT mode in regions where LBT is not mandated, support only cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) gNB indication without L1 signalling. 
Finally, consider whether Cat 2 LBT needs to be specified. The EN 302 567 requirements are clear, an initiating device performs Cat 3 LBT to commence a CO, and a responding device can utilize Cat 1 LBT for a CO of up to 5 ms. Therefore, there is no strong motivation to introduce Cat 2 LBT – PUSCH CP extension can be utilized for UE beam switching time if needed.
Proposal 6: Do not introduce Cat 2 LBT for 60GHz unlicensed band operation.
3. Conclusions

In this contribution our views on the channel access mechanism are provided, along with the following proposals.
Proposal 1: Confirm the working assumption for the EDT definition: Pout is defined as the maximum EIRP of the node determining EDT during a COT.

Proposal 2: For single-carrier LBT, support Alt SC.3 with a pre-defined unit of LBT bandwidth. FFS if the unit is dependent on SCS, for e.g., 100 MHz for 120 kHz and 400 MHz for 480/960 kHz.

Proposal 3: For multi-carrier LBT, support Alt CA.5. Define a unit of LBT bandwidth and gNB/UE performs LBT in all the LBT units (to be transmitted in) in the channel bandwidth in each CC.

Proposal 4: The short control signalling exemptions for SS/PBCH blocks should apply at least to an entire SSB burst of any SCS that is not multiplexed with unicast control or data (subject to the duty cycle limits).

Proposal 5: For indication of LBT mode or no-LBT mode in regions where LBT is not mandated, support only cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) gNB indication without L1 signalling. 

Proposal 6: Do not introduce Cat 2 LBT for 60GHz unlicensed band operation.
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