[bookmark: _Hlk7194408][bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #104bis-e			     R1-2103572
Electronic Meeting, April 12th  – 20th , 2021

Source:	NTT DOCOMO, INC.
Title:	Channel access mechanism for NR from 52.6 to 71 GHz
[bookmark: Source]Agenda Item:	8.2.6
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
Based on the revised WID approved at the RAN#90-e meeting [1], RAN1 discussed and endorsed some agreements on channel access mechanisms for supporting NR from 52.6 GHz to 71 GHz at RAN1#104-e. In this contribution, we describe our views on channel access mechanism for supporting NR from 52.6 GHz to 71 GHz, including: 
· Definition of Energy Detection Threshold in LBT
· LBT Bandwidth
· LBT with fixed sensing duration
· Rx-assistance
· LBT for initiating a COT with SDMed/TDMed multiple transmissisons
· Short Control Signalling

2. Discussion
2.1. Definition of Energy Detection Threshold in LBT 
There are some unlicensed bands in 52.6 – 71 GHz frequency range where, according to the regulation, LBT is required for any device to initiate a transmission. As specified in ETSI BRAN 302 567 [2], the LBT mechanism involves CCA check with “energy detect” that checks if the energy level in the channel exceeds the threshold. Some detailed aspects related to the mechanism needs to be determined in RAN1, e.g., definition of energy detection threshold, LBT bandwidth, etc. 

Regarding the definition of energy detection threshold, RAN1 agreed on the equation specified in ETSI BRAN [2] at the last meeting as a baseline, including some FFS points as follows:
	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



The 1st FFS is whether to take the sensing beam and the transmission beam into consideration for EDT determination. We think it would be better to have separate discussions between the sensing and the transmission beam. For the transmission beam, some companies argued at the last meeting that Pout in the equation above can consider the directivity gain of the transmission beam. That is, if narrower beam with higher directivity gain is assumed for the transmission, the EDT considered in the associated LBT would be smaller. As such transmission with more gain may cause larger interference, we think it would be appropriate to have smaller EDT in this case. On the hand, any specifications/requirements would not capture this aspect explicitly. Therefore, whether Pout considers the directivity gain of the transmission beam or not should be clarified at first. 

For the sensing beam, it can be worth being considered when the directivity gain of the reception beam for LBT is divergent since it affects the sensitivity toward interference. However, it is still unclear whether the use of directional LBT is supported in the specification or not (or even whether it is actually used or not). Such aspect needs to be clarified more before discussing the relationship between EDT calculation and the sensing beam. 

For the 2nd FFS, Pout is defined as “the RF output power” only, and it is currently unclear for us if it can consider the directivity gain for the intended transmission or not, as we discussed above. This should be clarified in our view. 

The 3rd FFS discusses on the definition on Operating Channel BW in the equation. In ETSI BRAN 302 567 [2], the term Operating Channel is defined as “channel on which the RLAN equipment has started the Adaptivity mechanism to start”, which is clearly the same as the bandwidth that LBT is performed (i.e., LBT bandwidth) in our understanding. Considering it is captured in [2] clearly, we think it would be sufficient to leave the wording Operating Channel BW as it is. Or if necessary, we can also live with clarifying it as “the bandwidth to be used for the associated LBT”. 

The necessity of scenario-dependent EDT determination is discussed in the 4th FFS. Although it may have a benefit in some cases, we do not think it would be necessary to support in NR as there is no other RAT supporting such functionality. 

The 5th FFS would depend on the decision on how to perform LBT for initiating the COT with multiple TDMed transmissions, as we discussed in the section 2.5 below. If single LBT assess the channels with multiple beams, the 5th FFS needs to be discussed further. We propose per-beam LBT for initiating a COT if multiple beams are used for the transmissions in the COT. In this case, we see no need to consider anything additional in terms of this FFS since EDT is given per LBT (i.e., per beam). In other words, it is possible to use the equation above as it is. This would be another motivation for our proposal 5 below. 

Proposal 1:
· For detailed aspects for EDT determination, 
· On whether to consider the transmission beam, it depends on whether Pout can consider the directivity gain or not. 
· On whether to consider the sensing beam, it depends on the variety of beams to be supported/used for the sensing beam.
· On the definition of “Operating Channel BW”, it implies “the bandwidth used for the associated LBT”.
· Leaving it as it is, or clarifying it as “the bandwidth used for the associated LBT” should be considered
· Scenario-dependent EDT determination is not necessary in Rel-17 NR 52.6 - 71 GHz
· EDT when the COT has time varying transmission beams should be discussed after defining LBT mechanism for initiating the COT with TDMed multiple transmissions.


2.2. LBT Bandwidth
Regarding the bandwidth used for CCA in the LBT mechanism, RAN1 captured several alternatives for single carrier transmission and multi-carrier transmission, respectively. For single carrier transmission, there are three alternatives; Alt SC1) to perform LBT over the channel BW (or BWP BW), Alt SC2) to perform LBT over the transmission BW (from the lowest RB to the highest RB), and Alt SC3) to define a unit of LBT BW and to perform LBT in all the LBT units in the channel BW. 

ETSI BRAN 302 567 [2] describes as follows:
	The LBT mechanism is as follows:
1) Before a single transmission or a burst of transmissions on an Operating Channel, the equipment that initiates transmission shall perform a Clear Channel Assessment (CCA) Check in the Operating Channel.
2) If it finds an Operating Channel occupied, it shall not transmit in that channel and it shall not enable other equipment(s) to transmit in that channel. If the CCA check has determined the channel to be no longer occupied and transmission was deferred for the number of empty slots defined by the CCA Check procedure, it may resume transmissions or enable other equipment to transmit on this channel.



As we described above, the term Operating Channel is defined as “channel on which the RLAN equipment has started the Adaptivity mechanism to start”. Based on this, all the three alternatives for single carrier transmission would comply with the ETSI BRAN regulation. 

If we go with Alt. SC1, assuming the transmissions following the LBT would be allocated within an intended CBW/BWP, no further discussion on LBT bandwidth will be required irrespective of the exact bandwidth(s) assigned for the following transmission(s). A drawback of this alternative is that it may lose a transmission opportunity if a part of the CBW (BWP) is occupied by other systems but it is not overlapped with allocated resource for the transmission.

Alt. SC2 will achieve the highest efficiency for the intended transmission as it performs LBT only for the bandwidth where the transmission is intended. However, it may need the change of LBT bandwidth, which causes the change of receiver RF configuration (e.g., filter bandwidth), more frequently. It would be unclear if such frequent change is worth being performed to obtain the efficiency achieved by Alt. SC2. Also, even if LBT bandwidth is optimized per LBT, in case of multiple transmissions in the COT, LBT bandwidth needs to cover the whole bandwidth to be used for them. As a result, there would be the same issue as Alt. SC1 for (almost) all the intended transmission in the COT. 

Alt SC3 would be quite similar approach to the one in Rel-16 NR-U, but it is unclear if it is easily applicable since there are some differences between the regulation for Rel-16 NR-U and 52.6 – 71 GHz. In ETSI BRAN 301 893 [3] that Rel-16 NR-U follows, the Nominal Channel Bandwidth is defined as 20 MHz explicitly. Thus, it was straightforward to specify a unit of LBT bandwidth as 20 MHz in Rel-16 NR-U. On the other hand, ETSI BRAN 302 567 [2] does not specify any exact values for the Nominal Channel Bandwidth, rather it is defined as “bandwidth assigned to a single channel”. If we go with Alt SC3, we may have to start with defining the exact value(s) for LBT bandwidth, which may potentially be controversial. One potential way would be to define LBT bandwidth as the minimum CBW to have aligned LBT with any bandwidth to be potentially used by coexisting NR systems . 

Based on the consideration above, our preference is Alt SC1 or SC3. Alt SC2 seems to be causing the same drawback as in Alt SC1, while more frequent RF configuration change is assumed. Alt SC1 may ease the discussion that follows this decision, while defining the absolute values for LBT bandwidth may have its benefit depending on the exact value of bandwidth.  

For multi-carrier transmission, we prefer a simple extension of the case for single carrier transmission, that is, either of Alt CA1/CA3/CA5 depending on the choice we will make for the single carrier transmission. Alt CA2/4 requires only a LBT procedure for the whole bandwidth to be intended for the transmission basically. It may result in that all the intended transmissions by the LBT would need to be postponed regardless of the exact frequency domain resources assigned for each transmission even if an interference is detected at a partial LBT bandwidth. To avoid such deferral of the multiple transmissions, whether channel is available or not should be determined per transmission in our view.  

Proposal 2:
· For LBT for single carrier transmission, support either of the following:
· 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, support either of the following:
· Alt CA.1: gNB/UE performs multiple LBT, one for each channel bandwidth separately
· Alt CA.3: gNB/UE performs multiple LBT, one for each CC over the transmission bandwidth (from the lowest RB to the highest RB used for the transmission in the CC)
· 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
· The decision on multi-carrier transmission in intra-band CA should depend on the one on single carrier transmission.


2.3. LBT with fixed sensing duration
ETSI BRAN 302 567 [2] specifies only a single type of LBT with random back-off for the operation in 60 GHz band, while 301 893 [3] also specifies another type of LBT for 5 GHz RLAN, which is the one with fixed sensing duration. It is supported in Rel-16 NR-U as well for certain cases, e.g., DRS with at most 1 ms duration (and at most 1/20 duty cycle) or a responding transmission with a gap of a certain period. Although not specified yet in ETSI BRAN, we see the benefit to extent the support of LBT with fixed sensing duration in 60 GHz. 

For instance, it can be beneficial for initiating a responding transmission with a certain duration of gap as well as in Rel-16 NR-U (i.e., COT sharing). Although ETSI BRAN 302 567 describes that “An equipment (initiating or not initiating transmission), upon correct reception of a packet which was intended for this equipment, can skip the CCA Check, and immediately proceed with the transmission in response to received frames”, after longer gap, such responding transmission would be more likely to collide with other transmission(s) as other device(s) can detect the channel is not occupied during such gap. Similar approach to Rel-16 NR-U should be considered as well as the maximum gap after which Cat 2-like one-shot LBT is required for a responding transmission. Note that at this moment we are neutral with the other use cases than COT sharing. 

Proposal 3: Cat 2 LBT, i.e., LBT with fixed sensing duration, should be introduced for 60 GHz unlicensed band operation, at least to support COT sharing.
· Other use cases can be studied further


2.4. Rx-assistance
Since the use of narrower beams is assumed, LBT with directional sensing beam can be considered in 60 GHz. If directional beam is used for LBT, the transmitter performing the LBT can detect interference from the direction associated with the sensing beam only. However, to avoid causing the collision at the receiver, interference from receiving beam directions should be detected from the receiver point of view. Directional LBT at the transmitter may not be sufficient to detect such interference at the receiver, and Rx-assistance would be beneficial to resolve this issue. 

To achieve the Rx-assistance for LBT mechanism, three alternatives were captured at RAN1#104-e: Alt 1) Legacy RSSI measurement and reporting with possible enhancements, Alt 2) AP-CSI report with possible enhancements and Alt 3) LBT at receiver with eCCA or Cat2 LBT. 

RSSI/CO measurement and reporting are supported in Rel-16 NR-U, where UEs can report the linear average of the measured RSSIs and the rounded percentage of the sampled RSSI values which are beyond a certain threshold, i.e., it can report the sensing result at UE to gNB. We think it should be a starting point for supporting Rx-assistance, at least for long-term manner. On the other hand, there are some aspects which are essential for 60 GHz operation but not yet considered in the current framework of RSSI/CO measurement and reporting in Rel-16 NR-U. One is the aspect related to beam-based operation. For example, during the measurement of RSSI/CO, directional Rx beam would be likely to be used in 60 GHz to achieve sufficient gain for detecting interference correctly. However, in the current supported RSSI/CO measurement and reporting, nothing related to such beam-related aspects are considered. Since the reported RSSIs/COs with different directions could imply different information for gNB, we believe such beam-related aspects would be worth being considered as “possible enhancements”. 

AP-CSI reporting is also supported in the current NR already, so we think reusing it would also be possibility here as well as RSSI/CO measurement and reporting. Since AP-CSI reporting is triggered by DCI, it enables gNB to have information on CSI related to the associated A-CSI-RS in more timely manner than RSSI/CO measurement and reporting. Therefore, if PHY-level short-term acquisition of Rx-assistance is required, the use of AP-CSI reporting could be one of the straightforward approaches, while some enhancements could also be necessary here, e.g., whether/how to calculate and report beam specific interference level. 

LBT (or sensing) at receiver itself, as captured as Alt 3, seems possible in Alt 1 already. Also, Alt 2 can provide gNB with Rx-assistance information in a timely manner sufficiently. Therefore, we do not see a strong need to discuss further on Alt 3. 

Proposal 4: For Rx assistance, support Alt 1 (Legacy RSSI measurement and reporting with possible enhancements) and/or Alt 2 (AP-CSI report with possible enhancements):
· Alt 1 with enhancements to consider beam-related aspects should be a starting point at least for the support of long-term Rx-assistance
· Alt 2 should also be considered if the need of short-term Rx-assistance is observed


2.5. LBT for initiating a COT with SDMed/TDMed multiple tranmsissions
When transmissions are SDMed/TDMed, different beams are (can be) applied for different transmissions. To reduce the risk of collisions, all the beams to be applied for the intended transmissions in a COT should be assessed by the associated LBT beforehand technically. To cover this issue, several alternatives on how to perform LBT are discussed for a COT and SDMed/TDMed transmissions, respectively, at RAN1#104-e. They can be roughly divided into the two types: one is to perform a single LBT sensing at the start of COT covering all the beams to be used in the COT, and the other is to perform independent per-beam LBT at the start of COT for beam to be used in the COT. 

In general, we believe the same beam(s) for the transmission(s) should be used for LBT initiating a COT. For SDMed transmissions, the SDMed multiple beams will be used at the same time. Therefore, a single LBT using the SDMed beams for sensing at the start of COT would detect the actual channel condition better that the transmitter should consider. Also, for SDMed beams, it may be difficult to determine EDT per SDMed beam correctly if directivity gain for the intended transmission is considered for Pout why determining EDT. 

For TDMed multiple transmissions, as the transmissions are literally TDMed, we think the sensing beams for the transmissions should also be TDMed basically, i.e., per-beam independent LBT would be preferred. If such TDMed beams are intentionally multiplexed with different domain for LBT, the receiver gain per beam could be different than the actual transmit gain to be considered for each transmission. On the other hand, such per-beam independent LBT may be inefficient in case of more TDMed transmissions in a COT. One example would be LBT for SSB transmissions, where at most 64 beams are transmitted in 5 ms duration which can be covered in a single COT. We believe the same approach as for the other TDMed transmissions should also be applicable for SSB transmissions, but it may require some exceptional handlings. 

Proposal 5: 
· For LBT initiating a COT with SDMed multiple transmissions, support a single LBT at the start of COT, covering all the SDMed beams. 
· For LBT initiating a COT with TDMed multiple transmissions, support independent per-beam LBT at the start of COT. 


2.6. Short controlling signaling
Short control signaling is defined in [2] as follows:
	4.2.6 Short Control Signalling Transmissions
4.2.6.1 Applicability
The present requirement shall apply to all equipment within the scope of the present document.
4.2.6.2 Definition
Short Control Signalling Transmissions are transmissions used by the equipment to send management and control frames without sensing the channel for the presence of other signals.
4.2.6.3 Limits
The use of Short Control Signalling Transmissions shall be constrained as follows:
· within an observation period of 100 ms;
· the total duration of the equipment's Short Control Signalling Transmissions shall be less than 10 ms within said observation period.
4.2.6.4 Conformance
The conformance tests as defined in clause 5.3.8 shall be carried out.



The only limits required would be periodicity-related aspects: 1) within an observation period of 100 ms, and 2) the total duration of the equipment’s Short Control Signalling Transmissions shall be less than 100 ms within said observation period. It would be beneficial to consider “management and control frames” as short control signaling in NR 52.6 – 71 GHz. A candidate transmission in DL could be SSB. As SSB resource is sparce in time domain with a typical periodicity, if a SSB beam is not transmitted due to LBT, another SSB with the same SSB index is deferred at least one period. Compared to the other DL signals/channels, the deferred time for a SSB could be much longer. Therefore, SSB transmission with no LBT is quite beneficial. Note that depending on SCS and periodicity of SSB, the limits may not be ensured. In such case, as described in the regulation explicitly, it cannot be considered as Short Control Signaling. Another candidate in UL could be PRACH. It is also a transmission with time-domain sparce resource in typical cases, and once it is not transmitted due to LBT, the transmitter (i.e., UE) may need to defer the transmission for a certain duration. PRACH transmission should also be treated as Short Control Signaling to avoid that as well

Proposal 7: SSB in DL and PRACH in UL should be considered as Short Control Signalling, as long as the limits required in the regulation are ensured 


3. Conclusion
Proposal 1:
· For detailed aspects for EDT determination, 
· On whether to consider the transmission beam, it depends on whether Pout can consider the directivity gain or not. 
· On whether to consider the sensing beam, it depends on the variety of beams to be supported/used for the sensing beam.
· On the definition of “Operating Channel BW”, it implies “the bandwidth used for the associated LBT”.
· Leaving it as it is, or clarifying it as “the bandwidth used for the associated LBT” should be considered
· Scenario-dependent EDT determination is not necessary in Rel-17 NR 52.6 - 71 GHz
· EDT when the COT has time varying transmission beams should be discussed after defining LBT mechanism for initiating the COT with TDMed multiple transmissions.

 Proposal 2:
· For LBT for single carrier transmission, support either of the following:
· 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, support either of the following:
· Alt CA.1: gNB/UE performs multiple LBT, one for each channel bandwidth separately
· Alt CA.3: gNB/UE performs multiple LBT, one for each CC over the transmission bandwidth (from the lowest RB to the highest RB used for the transmission in the CC)
· 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
· The decision on multi-carrier transmission in intra-band CA should depend on the one on single carrier transmission.
Proposal 3: Cat 2 LBT, i.e., LBT with fixed sensing duration, should be introduced for 60 GHz unlicensed band operation, at least to support COT sharing.
· Other use cases can be studied further

Proposal 4: For Rx assistance, support Alt 1 (Legacy RSSI measurement and reporting with possible enhancements) and/or Alt 2 (AP-CSI report with possible enhancements):
· Alt 1 with enhancements to consider beam-related aspects should be a starting point at least for the support of long-term Rx-assistance
· Alt 2 should also be considered if the need of short-term Rx-assistance is observed

Proposal 5: 
· For LBT initiating a COT with SDMed multiple transmissions, support a single LBT at the start of COT, covering all the SDMed beams. 
· For LBT initiating a COT with TDMed multiple transmissions, support independent per-beam LBT at the start of COT. 

Proposal 6: SSB in DL and PRACH in UL should be considered as Short Control Signalling, as long as the limits required in the regulation are ensured 
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5. Agreements
RAN1#104-e:
Agreement:
The baseline ED threshold can be computed as
[image: EDT]
 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

Agreement:
For LBT for single carrier transmission, consider the following alternatives
· Alt SC.1. gNB/UE performs LBT over the channel bandwidth (or BWP bandwidth)
· Alt SC.2. gNB/UE performs LBT over the transmission bandwidth (from the lowest RB to the highest RB used for the transmission)
· 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, consider the following alternatives
· 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.3. gNB/UE performs multiple LBT, one for each CC over the transmission bandwidth (from the lowest RB in to the highest RB used for the transmission in the CC)
· Alt CA.4. gNB/UE performs LBT over the transmission bandwidth over all CCs (from the lowest RB in the lowest CC to the highest RB in the highest CC used for the transmission)
· 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
Note: supporting more than one alternative for at least multi-carrier transmission in intra-band CA is not precluded.

Agreement:
For energy measurement in 8us deferral period, down-select from the following:
· Alt 1. Two energy measurements are required
· Alt 2. One measurement is required
· Alt 3. Extend the 8us to 10us and perform two measurements, one in each 5us segment
For energy measurement in 5us observation slot, perform single measurement
· FFS minimum duration of the measurement
· FFS location of the measurement

Agreement:
On maximum gap within a COT to allow COT sharing without LBT, down-select from
· Alt 1. No maximum gap defined. A later transmission can share the COT without LBT with any gap within the maximum COT duration
· Alt 2. Define a maximum gap X, such that a later transmission can share the COT without LBT only if the later transmission starts within X from the end of the earlier transmission
· FFS: Value for X
· 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
· FFS: Value for Y
· FFS:  How to define the one-shot LBT

Agreement:
For Cat 2 LBT, down-select from the following alternatives
· Alt 1: Do not introduce Cat 2 LBT for 60GHz unlicensed band operation
· Alt 2: Introduce Cat 2 LBT for 60GHz unlicensed band operation

Agreement:
If Cat 2 LBT is introduced, the following use cases can be further studied:
· Resume transmission after a gap Y:  Cat 2 LBT may be used to resume transmission by the initiating device within the COT after a gap Y (FFS the value of Y)
· COT sharing: Cat 2 LBT may be used before transmission by a responding node sharing a COT
· Multi-Beam LBT:  Cat 2 LBT may be used before switching to a new transmission beam (not used in earlier part of the COT) in a COT with TDM beams, or resume a previously used transmission beam after a gap Z (FFS the value of Z)
· Rx-Assistance:  Cat 2 LBT may be used for sensing at the receiver as a responding device for Rx-Assistance measurements and associated signalling 
Other use cases not precluded. 
FFS if Cat 2 LBT is mandated for each use case or not.

Agreement:
For receiver to provide assistance, channel sensing and reporting need to be performed. The following set of tools can be considered for further discussion
· Alt 1. Legacy RSSI measurement and reporting with possible enhancements
· Alt 2. AP-CSI report with possible enhancements
· Alt 3. LBT at receiver 
· Alt 3.1 eCCA 
· Alt 3.2 Cat2 LBT 

Agreement:
For a COT with MU-MIMO (SDM) transmission, further consider the follow alternatives (down-select or support both)
· Alt 1: Single LBT sensing at the start of the COT with wide beam ‘cover’ all beams to be used in the COT with appropriate ED threshold
· Alt 2: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT

Agreement:
Within a COT with TDM of beams with beam switching, down-select one or more of the following LBT operations 
· Alt 1: Single LBT sensing with wide beam ‘cover’ all beams to be used in the COT with appropriate ED threshold 
· FFS: Details on the definition of "cover"
· Alt 2: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT
· Alt 3: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT with additional requirement on Cat 2 LBT before beam switch

Agreement:
Define Type A and Type B multi-channel channel access as:
· Type A: Perform independent eCCA for each channel
· Type B: Identify a primary channel and perform eCCA on the primary channel, while perform Cat 2 LBT for other channels in the last observation slot
Down-selection between
· Alt1: Support Type A multi-channel channel access only
· Alt2: Support both Type A and Type B multi-channel channel access.
Note: How eCCA is performed on each channel, and the BW of the channels over which eCCAs are performed are separately discussed

Agreement:
· SSB transmission with LBT is supported, at least when the conditions for contention exempt short control signalling based SSB transmission is not met 
· Note the channel access for SSB with LBT may not be different from a normal COT with multiple beams
· FFS: If any difference from a multi-beam COT LBT needs to be introduced


- 9/9 -
image1.png
EDT = —80 dBm + 10 + log10 ( e ) +10 + log10(Operating Channel BW in MHz)




