Page 1

3GPP TSG RAN WG1 #107


R1- 2111566
e-Meeting, Nov 11th – 19th, 2021
Agenda item:
8.2.6
Source:
            Xiaomi
Title:
Discussion on channel access mechanism for NR on 52.6-71 GHz
Document for:
Discussion
1 Introduction
In this contribution, we present the discussion on No-LBT, directional LBT and COT definition, contention exempt transmission for NR operating on 52.6-71GHz.  Related agreements can see in appendix. 
2 Discussion
2.1 No-LBT

It was agreed in R1#105 meeting that 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. And 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 are supported. Thus, there may be the case when one gNB/UE is operating in no-LBT mode while another gNB/UE nearby is operating LBT mode.
If No-LBT is applied, a Tx node can access channels whenever it has data to transmit, which would in some cases, when the Tx node have a lot of data in buffer, cause the Tx node to occupy the channel continuous in a long time even  MCOT is applied for No-LBT. And this may impact other nodes occupy channels fairly especially when other nodes use LBT channel access mechanism. Possible solutions can be inserting gaps between two contiguous COTs or defining idle periods like in FBE mode to prevent such long time continuous channel occupying.

Proposal 1: How to prevent long time continuous channel occupying for Tx using No-LBT should be further studied.
In current specification, there is a field ChannelAccess-CPext/ChannelAccess-CPext-CAPC in the scheduling DCI 0-0/0-1/1-0/1-1, and this field should be present in shared spectrum and can indicate a LBT parameter. However, No-LBT is not within the scope that all the LBT type/ LBT parameters this field can indicate. Thus there would be a conflicting when gNB configures No-LBT but the ChannelAccess-CPext field in DCI indicates LBT. A simple solution would be neglect the field ChannelAccess-CPext/ChannelAccess-CPext-CAPC in the scheduling DCI if gNB informs UE to apply No-LBT.
Proposal 2: Neglect the field ChannelAccess-CPext/ChannelAccess-CPext-CAPC in the scheduling DCI if gNB informs UE to apply No-LBT.
2.2 Directional LBT

Omni-directional LBT allows the Tx to evaluate interference from all directions under the cell’s coverage, rather than a certain narrow direction, thus is more suitable for broadcasted channels and groupcasted channels with no certain direction requirement, such as SSB, PDCCH for common search space, PDSCH for cell/group common information (that is PDSCH scheduled with DCI scrambled by SI-RNTI/RA-RNTI/P-RNTI). While as to unicast channels, since it is for single UE, directional LBT is more suitable, which has the benefit of higher channel occupancy opportunity.  
Another scenario suitable to use directional LBT is in receiver assisted LBT channel access procedure. Receiver needs to check its receiving channel before formal data receiving from gNB, so the receiver side only needs to evaluate the interference on the direction from gNB to itself. 
In order to support the directional LBT, one issue is how to define COT. Is it per node or per beam? our thinking is if directional LBT is applied, it can only sense the interference within a certain direction, and the node can only occupy the channel in the target direction instead of omni-direction if CCA success. So the COT should be per sensing beam based. If a sensing beam can “cover” several transmission beams, the transmission beams will share the same COT. And if gNB can have multiple sensing beams working simultaneously, then gNB will have multiple parallel COTs overlapping or partially overlapping in time domain.
Proposal 3: COT should be per sensing beam based. If a sensing beam can “cover” several transmission beams, the transmission beams will share the same COT.
2.3 Multi-beam transmission
In R15/16 spec, most transmission are configured or indicated for only one Tx beam, which is reasonable since in lower frequency range transmitter can only have few beams restricted by the size of antenna array, and different beams can be quite different in spatial coverage. While in higher frequency range, transmitter may have more beams with more fined spatial granularity and different beams can be similar in spatial coverage. So for transmissions, especially on semi-static configured channels, multiple beams can be used to take advantage of spatial diversity. On the other hand, if the transmission is on unlicensed band, multiple beams can also be used to increase the possibility of successful channel occupation.

Proposal 4: Multi-beam transmission for semi-static configured channels, such as CG-PUSCH should be studied to fully take advantage of spatial diversity.

2.4 Contention Exempt Transmission 
In R1 #106 meeting, it was agreed that 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. But not decided whether the 10% over any 100ms interval restriction is applied to all available msg1/msgA resources configured (Alt 1) or applied to actually transmitted msg1/msgA from a single UE’s perspective (Alt 2). From our understanding, both Alt 1 and Alt 2 can conform to EN 302 567requirement, but Alt 1 give more control to gNB and Alt 2 relies totally on UE. In generally we can agree on both alternative but prefer Alt 1.
Proposal 5: Support Alt 1, that is 10% over any 100ms interval restriction is applied to all available msg1/msgA resources configured.
EN 302.567 only requires less than 10ms total transmission duration in a observed period of 100ms for contention exempt short control signalling transmission. It is possible and beneficial to also apply to other UL channels, for example, apply to SR/PUSCH/HARQ-ACK with high phy-priority. So that the high priority channels can always be transmitted, and from our opinion, it is always better to let gNB control whether contention exempt short control signalling transmission can be applied to the channels, by indication or configuration.
Proposal 6: Support to apply contention exempt short control signalling transmission to other UL channels by gNB indication or configuration.
2.5 ED Threshold computation FFS Items
For ED Threshold computation, the following agreement was achieved in previous meetings: 

Agreement:
The baseline ED threshold can be computed as
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 Where Pout is RF output power (EIRP) and Pmax is the RF output power limit, Pout≤Pmax.

· FFS: Further adjustment on ED threshold based on the sensing beam and the transmission beam (further adjustment should not violate EDT requirements as per regulations)

· FFS: If Pout is max output EIRP of the device or instantaneous output EIRP

· FFS definition of Operating Channel BW

· FFS: Whether ED threshold for NR-U and NR-U coexistence scenarios (eg, at regulation level) can be appropriately relaxed compared with the threshold of coexistence between NR-U and Wi-Fi.
· FFS: EDT when the COT has time varying transmission beams and varying EIRP
In RAN1 #106-e meeting, the following issue is discussed:
On further adjustment on ED threshold based on the sensing beam and the transmission beam (further adjustment should not violate EDT requirements as per regulations), please provide your view for the following

· Alt A: Support additional adjustment to Energy Detection computation/threshold to include transmit beamforming and/or sensing beam 
· Alt B: No additional adjustment to Energy Detection computation introduced (Energy measurement directly compared with baseline EDT agreed no matter which transmit beamform(s) and sensing beam(s) are used

For the further adjustment on ED threshold based on the sensing and transmission beam, Alt A is preferred from our point of view. The beamforming gain should be considered to ensure the fairness co-existence. And we believe the value of the adjustment to ED threshold based on the sensing beam and the transmission beam should be zero if same beam is used for transmission or reception. 
Proposal 7: Support further adjustment on ED threshold based on the sensing and transmission beam.
3 Conclusions

In this contribution, we have some analysis on remaining issues for NR operating on 52.6-71GHz.  
Proposal 1: How to prevent long time continuous channel occupying for Tx using No-LBT should be further studied.
Proposal 2: Neglect the field ChannelAccess-CPext/ChannelAccess-CPext-CAPC in the scheduling DCI if gNB informs UE to apply No-LBT.
Proposal 3: COT should be per sensing beam based. If a sensing beam can “cover” several transmission beams, the transmission beams will share the same COT.
Proposal 4: Multi-beam transmission for semi-static configured channels, such as CG-PUSCH should be studied to fully take advantage of spatial diversity.

Proposal 5: Support Alt 1, that is 10% over any 100ms interval restriction is applied to all available msg1/msgA resources configured.

Proposal 6: Support to apply contention exempt short control signalling transmission to other UL channels by gNB indication or configuration.
Proposal 7: Support further adjustment on ED threshold based on the sensing and transmission beam.
4 Appendix
In RAN1 #106-e meeting, agreements were made as follows: 

R1#106b e-meeting agreements
Agreement:
· When UE indicates a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}, support the following behaviors

· If the UE is indicated to transmit with a beam corresponding to a certain SRI, the UE can use the same beam for sensing

· Assuming Rel.17 unified TCI framework, if the UE is indicated to transmit with a beam corresponding to a certain unified TCI, the UE can use the reception beam corresponding to the TCI for sensing

· FFS: The case when UE does not indicate a capability for beam correspondence

· Note: The UE should meet local regulatory requirements

Conclusion:

There is no consensus to support explicitly introducing in the spec using single LBT covering multiple CCs under CA.
· Note: This does not rule out gNB/UE implementation to perform single LBT to cover multiple CCs. However, the EDT needs to be selected such that if interference on one of the CCs exceeds the CC EDT, the LBT is declared as failed
Agreement:
Confirm the WA with the following updates: 

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.
Conclusion:

There is no consensus to support CCA or eCCA based receiver assistance with new RTS/CTS type transmission
Agreement:
Support extending Rel.16 L3-RSSI to unlicensed operation in FR2-2
· Introduce RRC configuration for reference SCS, measurement duration, and measurement bandwidth
· Extend the reference SCS/CP field (ref-SCS-CP-r16) and measurement duration field (measDurationSymbols-r16) in RMTC-Config
· FFS value range and valid combinations for ref-SCS-CP-r16 and measDurationSymbols-r16
· Introduce parameter in RMTC-Config to indicate the measurement bandwidth

· FFS: Value range for measurement bandwidth

· For the QCL Type-D of L3-RSSI measurement, down-select one or both of the following alternatives

· Alt 1: gNB configures the beam when configures the L3-RSSI measurement

· Alt 2: Use the QCL type-D of the latest received PDSCH and the latest monitored CORESET

Conclusion:

There is no consensus to support per beam LBT mode or no-LBT mode UE specific gNB indication.
Conclusion:

For regions where LBT is not mandated, there is no consensus to introduce L1 signalling for gNB to indicate to the UE if the operation is in LBT mode or no-LBT mode. Note this is different from the DCI field indicate the LBT type for UL transmission. 
Conclusion:

There is no consensus to introduce CWS Adjustment for unlicensed operation in FR2-2
Conclusion:

There is no consensus to introduce CAPC for unlicensed operation in FR2-2
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