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1. Introduction
In RAN#90-e meeting, a new Rel-17 WI on extending current NR operation to 71GHz was approved [1]. This WI extends NR operation up to 71GHz according to the outcome of the study item [2], with the following objectives on channel access mechanism for up to 71GHz operations.
	· 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 document, we share our views on remaining issues of channel access mechanism for up to 71GHz operation, focusing on the No-LBT, DCI 2_0, and COT with multi-beam, L3-RSSI based receiver assistance, and Contention Exempt Short Control Signaling rules.
Discussion
2.1 NO-LBT mode
	Agreement
For Non-Fallback DCI formats, for FR2-2 operation, for the configuration of the ChannelAccess-CPext field in DCI to indicate the channel access type only, new tables are introduced indicating channel access types for FR2-2, with entries “Type 1 channel access in 4.4.1 of 37.213”, “Type 2 channel access in 4.4.2 of 37.213” and “Type 3 channel access in 4.4.3 of 37.213”.
-----Text copied from CR of 37.213------
When a gNB/UE(s) is required by regulations to sense channel(s) for availability for performing transmission(s) on the channel(s) or when a gNB provides UE(s) with higher layer parameters LBT-Mode by SIB1 or dedicated configuration indicating that the channel access procedures would be performed for performing transmission(s) on channel(s), the channel access procedures described in this clause for accessing the channel(s) on which the transmission(s) are performed by the gNB/UE(s), are applied. 


In RAN1#107-e meeting, it has been agreed that the ChannelAccess-CPext field will be configured in the Non-fallback DCI formats for FR2-2 unlicensed band operation. It should be noted that both LBT mode and no-LBT mode are supported for the regions where LBT is not mandated. If the UE is indicated as LBT mode, the channel access procedure described in the TS 37.213 should be performed by the UE before the transmission. If the UE indicated as No-LBT mode, the UE can transmit a transmission on the channel without channel access procedure. In this case, the ChannelAccess-CPext field can be 0 bit in the DCI format 1_0 and DCI format 1_1, which can reduce the overhead of DCI and increase the coverage of PDCCH. It is recommended that the size of ChannelAccess-CPext bit field of DCI format DCI 1_0 and DCI format 1_1 is 0 bit when the UE is indicated as No-LBT mode. 
Proposal 1: The size of ChannelAccess-CPext field of DCI format DCI 1_0 and DCI format 1_1 is 0 bit when the UE is indicated as No-LBT mode.
For the RRC configuration of channel access mode (i.e. LBT mode or No-LBT mode), there are two granularities as follows:
· per UE
· per BWP(i.e. UL BWP or DL BWP)
If the configuration of channel access mode is based on per UE, the LBT mode/No-LBT mode for all BWPs/carriers for a UE are the same. However, the interference received on different frequency resources may be different on the unlicensed band, the LBT mode/No-LBT mode applied to different BWPs may be different as well. It is recommended that the configuration of channel access mode is based on per BWP for a UE to match different interference scenarios. 
Proposal 2: The configuration of channel access mode should be based on per BWP for a UE to match different interference scenarios.
2.2 DCI 2_0
In Rel 16 NR-U, DCI 2_0 is used to indicate the remaining channel occupancy duration for a serving cell to a UE. It can provide the UE with a value from the CO-Duration List configured by the higher layer and the unit of this value is the symbol. The CO-Duration List is a list composed of CO-Duration, which is configured in the higher layer parameter SlotFormatIndicator as following:
CO-DurationsPerCell-r16 ::=   SEQUENCE {
    servingCellId-r16            ServCellIndex,
    positionInDCI-r16            INTEGER(0..maxSFI-DCI-PayloadSize-1),
    subcarrierSpacing-r16        SubcarrierSpacing,
    co-DurationList-r16          SEQUENCE (SIZE(1..64)) OF CO-Duration-r16
}
CO-Duration-r16 ::=    INTEGER (0..1120)
In Rel 16, the maximum duration of COT is 10ms and there are a maximum of 1120 symbols for 120 kHz SCS. In FR2-2 unlicensed band, the maximum duration of COT is reduced to 5ms. The maximum symbols including in a COT for different SCSs are listed in the Table 1. Thus, the range of higher layer parameter should be extended to 4480 symbols for FR2-2 unlicensed band.
[bookmark: _Ref92148151]Table 1 the maximum symbols included in a COT
	µ
	SCS
	The maximum symbols

	3
	120kHz
	560

	5
	480kHz
	2240

	6
	960kHz
	4480



Proposal 3：The range of higher layer parameter should be extended to 4480 symbols for FR2-2 unlicensed band.
2.3 COT with multi-beam
	Agreement
For a COT with MU-MIMO (SDM) transmission, support both Alt 1 and Alt 2 below:
· 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, if the node can perform simultaneous sensing in different beams 
Note: On UE side, no UE capability will be introduced for this purpose. 
Agreement
Within a COT with TDM of beams with beam switching, Alt 2 is supported if the node has the capability to perform simultaneous sensing in different beams. Alt 3 is allowed as node implementation choice if the node also supports Cat 2 LBT. The use of Alt 2 or Alt 3 is based on node’s implementation.
· Alt 2 from previous agreement: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT
· Alt 3 from previous agreement: 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


In RAN1#107-e meeting, it has been agreed that independent per-beam LBT can be performed for the multi-beam COT. The remaining issue is that whether the gNB/UE can perform transmission if the LBT results of one or multiple the beams are failure. There are two alternatives as follows,
· Alt 1: The gNB/UE can perform transmission on the beams where the LBT results are successful.
· Alt.2: The gNB/UE cannot perform transmission on the all beams.
For Alt 1, the gNB/UE performs per-beam LBT sensing at the start of COT and can transmit on the sub-set of beams for successful LBT. It can provide gNB/UE with more channel access opportunities for the COT with multi-beam. For Alt 2, if the LBT results of partial beams are failure, the gNB/UE can’t transmit on any of the beam which will result in wasted channel access opportunities on the beams where the LBT result is successful. Therefore, if the gNB/UE perform independent per-beam LBT sensing at the start of COT and the LBT results of one or multiple the beams are successful, the gNB/UE can perform transmission on the beams where the LBT result is successful.
Proposal 4：If the gNB/UE perform independent per-beam LBT sensing at the start of COT and the results of per-beam LBT are not successful on all the beams , the gNB/UE can perform transmission on the beams where the LBT result is successful.
2.4 L3-RSSI based receiver assistance
In Rel.16, L3-RSSI measurement has been supported for NR-U. It can be configured by higher layer parameter RMTC-Config-r16, the related configuration is show as following:
RMTC-Config-r16 ::=                 SEQUENCE {
    rmtc-Periodicity-r16                ENUMERATED {ms40, ms80, ms160, ms320, ms640},
    rmtc-SubframeOffset-r16             INTEGER(0..639)                                                 
    measDurationSymbols-r16             ENUMERATED {sym1, sym14or12, sym28or24, sym42or36, sym70or60},
    rmtc-Frequency-r16                  ARFCN-ValueNR,
    ref-SCS-CP-r16                      ENUMERATED {kHz15, kHz30, kHz60-NCP, kHz60-ECP},
    ...
}
For the reference SCS/CP field (ref-SCS-CP-r16) in RMTC-Config, it indicates a reference subcarrier to be used for RSSI measurement. Considering that 120 kHz SCS, 480 kHz SCS and 960 kHz SCS have been supported for NR operation up to 71GHz in both licensed band and unlicensed band, these new SCSs should be also supported for L3-RSSI measurement. Therefore, the value of new SCS, i.e. 120 kHz, 480 kHz and 960 kHz should be added to the candidate values of the reference SCS/CP field (ref-SCS-CP-r16) in RMTC-Config.
Proposal 5: The value of new SCS, i.e. 120 kHz, 480 kHz and 960 kHz should be added to the candidate values of the reference SCS/CP field (ref-SCS-CP-r16) in RMTC-Config.
For the measurement duration field (measDurationSymbols-r16) in RMTC-Config, it indicates the number of consecutive symbols for which the physical layer reports sample of RSSI. Since the L3-RSSI based receiver assistance is to reflect the interference level around the receiver, the gNB will not transmit any signal/channel on these configured RSSI measurement symbols, similar to the ZP-CSI RS. However, one issue about L3-RSSI based receiver assistance was raised by transmitter transient period. The transmitter transient period is the time period during which the transmitter is changing from the Transmitter OFF period to the Transmitter ON period or vice versa and can be shown as the Figure 1.
[image: ]
Figure 1: Example of transmitter transient period
The minimum requirement for transmitter transient period for BS in 60GHz is under discussion in RAN4. For current RAN1 discussion, it can be assumed that the minimum requirement for transmitter transient period for BS in 60GHz equals to 3us. Table 1 shows the minimum number of symbols used for transmitter transient period for a certain SCS, e.g. 120 kHz, 480 kHz and 960 kHz. It should be noted that the minimum number of symbols used for transmitter transient period is more than 1 symbol for 480 kHz and 960 kHz. Considering that transmitter transient period for the BS, there are two options for the duration of L3-RSSI based receiver assistance that are configured by measurement duration field (measDurationSymbols-r16) in RMTC-Config.
Table 2: The minimum number of symbols used for transmitter transient period
	SCS
	Duration for one symbol(us)
	The minimum number of symbols used for transmitter transient period

	120 kHz
	8.9
	1

	480 kHz
	2.2
	2

	960 kHz
	1.1
	3


Option 1: Use the gNB implementation to avoid configuring the L3-RSSI measurement on the symbols of transmitter transient time for BS.
[image: ]
Figure 2: Option1 example for L3-RSSI measurement
For option1, the symbols occupied by the transmitter transient period for BS can’t be configured as L3-RSSI measurement symbols. If the UE is configured with L3-RSSI measurement parameters via RRC signaling, the gNB can’t transmit any channel/signal on at least N guard symbols of L3-RSSI measurement which is potential transmitter transient period before and after the L3-RSSI measurement symbols as shown in the Figure 2. And the UE will consider that it will not receive any SPS-PDSCH or semi-static configured CSI-RS on the guard symbols of L3-RSSI measurement. In the option 1, the UE will perform RSSI measurement on the all L3-RSSI measurement symbols indicated by measDurationSymbols-r16 in RMTC-Config.
Option 2: Use UE implementation to exclude the symbols of transmitter transient time for BS from the duration of L3-RSSI measurement.
[image: ]
Figure 3: Option 2 example for L3-RSSI measurement
For the option 2, the symbols occupied by the transmitter transient period for BS are allowed to be configured as L3-RSSI measurement symbols. When the L3-RSSI measurement symbol is configured on the symbols of transmitter transient time for BS, the UE will exclude the symbols occupied by the transmitter transient period and only perform RSSI measurement one “clear” symbols, as shown in the Figure 3. In this case, the gNB can transmit signal/channel on the symbol out of the measurement duration for L3-RSSI measurement without any limitation. In order to ensure the measurement of L3-RSSI, it is recommended to extend the value of the measurement duration based on the legacy value N to N+2*N1, where N1 is the minimum number of symbols used for transmitter transient period. 
Proposal 6: Considering the transmitter transient period for the BS, for the duration of L3-RSSI measurement that are configured by measurement duration field (measDurationSymbols-r16) in RMTC-Config, the following two options can be further studied:
· Option 1: Depending on gNB implementation to avoid configuring the L3-RSSI measurement on the symbols of transmitter transient time for BS.
· Option 2: Depending on UE implementation to exclude the symbols of transmitter transient time for BS from the duration of L3-RSSI measurement.
2.4 Contention Exempt Short Control Signaling rules
	Agreement: (RAN1#105-e)
· 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


It was agreed that the Contention Exempt Short Control Signaling (CESCS) rules can be applied to the transmission of msg1 for the 4 step PRACH and MsgA for the 2-step RACH for all supported SCS. The remaining issue is that whether the 10% over any 100ms interval restriction should be counted from the cell perspective or UE perspective. If the 10% over any 100ms interval restriction is counted from UE perspective, the total amount of UL signals which applies to Contention Exempt Short Control Signaling rule may be too large to interfere with other systems. Therefore, it is more reasonable to count the 10% limit from the perspective of the cell, which can control the amount of the Contention Exempt Short Control Signals in the cell.
Proposal 7: The 10% over any 100ms interval restriction should be applicable to all Contention Exempt Short Control Signals from cell perspective.
In additional, the total time resource of msg1/msgA in the cell may exceed 10% limit over 100ms interval. And other UL signals /channel, such as msg3, SRS, PUCCH, etc., can be also supported to transmission with CESCS rules. In this case, even if the total time resource for msg1/msgA does not exceed 10ms over 100ms interval, the total time of msg1/msgA and other UL signals/channel may exceed the limit. In order to meet 10ms limit over 100ms, it should be supported to apply the Contention Exempt Short Signaling rules to sub-set of PRACH slots for msg1/msgA.


[bookmark: _Ref83819807]Figure 7: An example for applying CESCS rules to sub-set of PRACH slots for msg1/msgA
One possible approach is to use SIB1/RRC signaling to configure which PRACH slots in a frame can be applied with CESCS rules. As shown in Figure 7, there are 3 PRACH slots for msg1/msgA transmission within one frame (10ms). A bitmap is used to configure sub-set of PRACH slots applied CESCS rules. The ‘1’ in the bitmap represents a certain PRACH slot applies CESCS rules, and the ‘0’ in the bitmap represents a certain PRACH slot does not apply CESCS rules. With the method mentioned above, the gNB can take control of the total time resource of msg1/msgA applied CESCS rules in the cell to meet 10ms limit over 100ms. 
Proposal 8 In order to meet 10ms limit over 100ms, the Contention Exempt Short Signaling rules should be supported and be applied to sub-set of PRACH slots for msg1/msgA.
2. Conclusions
In this contribution, we provide our view on remaining issues of channel access mechanism for up to 71GHz operation. The proposals and observation are summarized as follows:
Proposal 1: The size of ChannelAccess-CPext field of DCI format DCI 1_0 and DCI format 1_1 is 0 bit when the UE is indicated as No-LBT mode.
Proposal 2: The configuration of channel access mode should be based on per BWP for a UE to match different interference scenarios.
Proposal 3：The range of higher layer parameter should be extended to 4480 symbols for FR2-2 unsilenced band.
Proposal 4：If the gNB/UE perform independent per-beam LBT sensing at the start of COT and the results of per-beam LBT are not successful on all the beams , the gNB/UE can perform transmission on the beams where the LBT result is successful.
Proposal 5: The value of new SCS, i.e. 120 kHz, 480 kHz and 960 kHz should be added to the candidate values of the reference SCS/CP field (ref-SCS-CP-r16) in RMTC-Config.
Proposal 6: Considering the transmitter transient period for the BS, for the duration of L3-RSSI measurement that are configured by measurement duration field (measDurationSymbols-r16) in RMTC-Config, the following two options can be further studied:
· [bookmark: _GoBack]Option 1: Depending on gNB implementation to avoid configuring the L3-RSSI measurement on the symbols of transmitter transient time for BS.
· Option 2: Depending on UE implementation to exclude the symbols of transmitter transient time for BS from the duration of L3-RSSI measurement.
Proposal 7: The 10% over any 100ms interval restriction should be applicable to all Contention Exempt Short Control Signals from cell perspective.
Proposal 8 In order to meet 10ms limit over 100ms, the Contention Exempt Short Signaling rules should be supported and be applied to sub-set of PRACH slots for msg1/msgA.
3. Reference
[bookmark: _Ref61018115]RP-202925, Revised WID: Extending current NR operation to 71 GHz, CMCC, RAN#90-e meeting
[bookmark: _Ref61018494]3GPP TR 38.808 v1.0.0: Study on supporting NR from 52.6 GHz to 71 GHz 




image2.png
Transmitter transient period (3us) Transmitter transient period (3us)
Transmitter ON period to OFF period Transmitter OFF period ON period

(U -

Measurement duration for L3-RSSI #3

measurement (14 symbols)





image3.png
Transmitter transient period (3us)

Transmitter ON period to OFF period Transm!tter tranS|ent. period (395)
Transmitter OFF period ON period

Measurement duration for L3-RSSI #13
measurement (14 symbols)





image4.emf
1 frame 

（

10ms

）

0 1 2 3 4 5 6 7

...

39

Slot number (0~39)

60 kHz

120 kHz

PRACH slot

Bitmap of applied CESCS for 

msg1/msgA = {0,1,1}

PRACH slot without 

applied CESCS

PRACH slot with 

applied CESCS


oleObject1.bin
1 frame （10ms）


0


1


2


3


4


5


6


7


...


39


Slot number (0~39)


60 kHz


PRACH slot


Bitmap of applied CESCS for msg1/msgA = {0,1,1}


PRACH slot without applied CESCS


PRACH slot with applied CESCS


120 kHz



image1.emf
 

  

Transmitter output power    

Time

 

  

Transmitter ON period

 

  

(DL transmission)    

Transmitter OFF 

 

Period

 

  

Transmitter OFF 

 

Period    

Transmitter transient

  

Period

 

  

OFF power level

 

  

  

ON power level    

    

  

UL transmission

 

  

 

 

GP or UL transmission

 

  


