Page 8

3GPP TSG-RAN WG1 Meeting #106-e

R1-2107111
eMeeting, August 16th – 27th, 2021

Agenda item:
8.2.6
Source:
Charter Communications
Title:
Channel access mechanisms for NR above 52.6GHz
Document for:
Discussion
1. Introduction

The following agreements for channel access were recorded in RAN1#105-e [1]:
Agreement:
For energy measurement in 8us deferral period, continue down-selection between the following alternatives

· Alt 1. Two energy measurements are required, with one measurement in the first 3us and one measurement in the last 5us

· Alt 2. One measurement is required

· FFS where the measurement is located

Note: By implementation, it is possible to support longer than 8us deferral period (Intend to cover Alt 3 as implementation choice for either Alt 1 or Alt 2)

Agreement:
On maximum gap within a COT to allow COT sharing without LBT, down-select or support both of the following two alternatives

· Alt 1. No maximum gap defined. A later transmission can share the COT without LBT with any gap within the maximum COT duration

· Alt 3. Define a maximum gap Y, such that a later transmission can share the COT without LBT only if the later transmission starts within Y from the end of the earlier transmission. If the later transmission starts after Y from the end of the earlier transmission, an one-shot LBT is needed to share the COT
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

· 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

Agreement:
· Contention Exempt Short Control Signaling rules apply to the transmission of msg1 for the 4 step RACH and MsgA for the 2-step RACH for all supported SCS.

· Note restriction for short control signalling transmissions apply (10% over any 100ms intervals)

· Alt 1: The 10% over any 100ms interval restriction is applicable to all available msg1/msgA resources configured (not limited to the resources actually used) in a cell

· Alt 2: The 10% over any 100ms interval restriction is applicable to the msg1/msgA transmission from one UE perspective

· FFS: Other UL signals/channels can be transmitted with Contention Exempt Short Control Signaling rule, such as msg3, SRS, PUCCH, PUSCH without user plain data, etc

The following agreements are from RAN1#104B-e:
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. Remaining Aspects of Channel Access 
2.1 Sensing Structure and ED

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.
We next examine the sensing structure of energy measurement in a 8us deferral period. In our view, there is no motivation to over-complicate the design; a single measurement period would comply with ETSI regulations. Placing the single measurement period in the last 5us should also alleviate any concerns of colliding with WiGig SIFS.

Proposal 2: For energy measurement in a 8us deferral period, support Alt 2 with a single measurement period located in the last 5us of the period.  

2.2 LBT Bandwidth
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
After the discussions in the last RAN1 meeting, there is no clear consensus to support both alternatives, and doubts have been expressed regarding the complexity of specifying guard bands for different LBT bandwidth sizes in the event of non-contiguous frequency-domain transmission under Alt SC.3. We believe at least Alt SC.1 should be supported. However, Alt SC.1 needs to be further fleshed out with respect to what happens if only a part of the LBT bandwidth is detected to be clear. Our understanding based on Alt SC.1 is that an operator can no longer fully control the intra-system LBT bandwidth as BWP configuration is up to each gNB.
Proposal 3: For LBT bandwidth, support at least Alt SC.1: gNB/UE performs LBT over the channel bandwidth (or BWP bandwidth). A transmission is initiated only if the entire LBT bandwidth is found to be unoccupied.
FFS: If minimum BWP bandwidth used for LBT is the same as the minimum channel BW for a SCS.
For LBT for multi-carrier transmission in intra-band CA, Alt CA.1 is the most natural extension of the multicarrier channel access schemes defined for NR-U that also complies with ETSI requirements.
Proposal 4: For multi-carrier LBT, support Alt CA.1: gNB/UE performs multiple LBT, one for each channel bandwidth separately. gNB/UE can transmit on any channel bandwidth(s) that pass LBT, adjacent or non-adjacent.
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 5: 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 energy measurement in a 8us deferral period, support Alt 2 with a single measurement period located in the last 5us of the period.  
Proposal 3: For LBT bandwidth, support at least Alt SC.1: gNB/UE performs LBT over the channel bandwidth (or BWP bandwidth). A transmission is initiated only if the entire LBT bandwidth is found to be unoccupied.

FFS: If minimum BWP bandwidth used for LBT is the same as the minimum channel BW for a SCS.
Proposal 4: For multi-carrier LBT, support Alt CA.1: gNB/UE performs multiple LBT, one for each channel bandwidth separately. gNB/UE can transmit on any channel bandwidth(s) that pass LBT, adjacent or non-adjacent.
Proposal 5: Do not introduce Cat 2 LBT for 60GHz unlicensed band operation.
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