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Introduction
In RAN1 #103-e meeting, the following agreements were made for support of unlicensed URLLC operation in Rel-17 [1]:
Agreements:
· In semi-static channel access mode, a single FFP (periodicity and offset) is associated to an initiating device (gNB or UE) at a given time which can be used for the purpose of channel occupancy. The FFP configuration that is used for initiating channel occupancy purposes, is such that it shall not be changed for at least 200ms
Conclusion:
· For operation on unlicensed channels and irrespective of the adopted LBT mechanism (LBE or FBE), all transmissions in DL and UL are controlled by gNB similarly to licensed channels, and potential collisions or blocking are controlled/mitigated by gNB.
Agreements:
· UE-to-gNB COT sharing in semi-static channel access mode with a gap > 16us is supported
Conclusion:
If a device X at a given time is initiating a COT, the applicable FFP for the device X is the FFP associated with X. 
If a device X at a given time is sharing a COT initiated by a device Y, the applicable FFP for the device X is the FFP associated with Y.
Note 1: One of the devices X and Y is a UE and the other is its serving gNB.
Note 2: Whether or not there is additional restriction on idle period is still FFS. 
Agreements:
· The gNB configures a UE to initiate semi-static CO in an unlicensed channel(s) only if the gNB configures the UE also with the higher layer parameters of the gNB’s initiating semi-static CO in the same channel(s).
· Note: UE initiated FBE configuration is configured per serving cell
Agreements:
In semi-static channel access mode, FFP Period for UE-initiated COT is separately provided from FFP period for gNB-initiated COT.
o    Note: Any value for the period, shall be at least 1ms and at most 10ms.
o    Note: Aim for low complexity operation to handle gNB and UE COT interactions
Agreements:
In semi-static channel access mode, a UE should be able to determine whether a scheduled UL transmission should be transmitted according to shared gNB COT or UE-initiated COT. 
· UE determines the initiator of a COT based on at least one of the following alternatives:
· Alt 1: Introduce additional bit field in the scheduling DCI
· Alt 2: Based on ChannelAccess-CPext field in DCI
· Alt. 3: Based on a predetermined rule(s)
· Alt. 4: Based on RRC signalling
· Alt. 5: Based on MAC CE
· FFS other alternatives
· FFS on overriding possibility and/or the assumption
· Note: A scheduled UL transmission cannot be transmitted according to both shared gNB COT and UE-initiated COT.
Agreements:
In semi-static channel access mode:
· When a configured UL transmission is aligned with a UE FFP boundary and ends before the idle period of that UE FFP associated to the UE, down-select one of the following:
· Alt-a: If the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and the UE has already determined that gNB is initiated that gNB FFP, UE assumes that the configured UL transmission corresponds to gNB-initiated COT. Otherwise, UE assumes that the configured UL transmission corresponds to UE-initiated COT
· Alt-b: The UE assumes that the configured UL transmission corresponds to UE-initiated COT.
· Alt-c: The UE assumption on whether the configured UL transmission is allowed to correspond to UE-initiated COT is based on gNB configuration.
· When a configured UL transmission starts after a UE FFP boundary and ends before the idle period of that UE FFP associated to the UE:
· If the UE has already initiated the UE FFP, then UE assumes that the configured UL transmission corresponds to UE-initiated COT
· Otherwise, If the transmission is confined within a gNB FFP before the idle period of that gNB FFP, and if the UE has already determined that gNB has initiated that gNB FFP, then UE assumes that the configured UL transmission corresponds to gNB-initiated COT.
· FFS on other conditions for determining the corresponding UE or gNB initiated COT
· Note: A configured UL transmission cannot be transmitted according to both shared gNB COT and UE-initiated COT.
Agreements:
Down-select one of the following options (target RAN1#104-e):
· Option 1: Both “CG-UCI based procedures” and “CG-DFI based procedures” are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16.
· Option 2-a: “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter, i.e. new parameter X and cg-RetransmissionTimer-r16, respectively.
· Option 2-b: “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter, i.e. new parameter X and new parameter Y, respectively, where X and Y are different from cg-RetransmissionTimer-r16.
· Option 3: CG-UCI based procedures are supported for unlicensed. CG-DFI based procedures are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16
· Note: Procedures based on CG-UCI rely on UE including CG-UCI in CG PUSCH at least as in Rel-16 where the values of the respective fields of CG-UCI are decided by UE.
· Note: Procedures based on CG-DFI rely on automatic re-transmission on CG configuration and reception of CG downlink feedback information (DFI) in DCI for re-transmissions. 

In this contribution, we discuss remaining issues on channel access and CG-PUSCH transmission for unlicensed URLLC in FBE.

Channel access enhancements for FBE
FFP period and offset for UE-initiated COT
It was agreed that the FFP period for UE COT is separately configured from the FFP period for gNB COT. In determining the period values, we think all the values defined for gNB FFP period in Rel-16 should be supported for the UE FFP period to allow operations using the same FFP period between gNB COT and UE COT. In addition, some unnecessary combinations which may complicate the UE implementation should be prohibited. For example, as shown in Fig. 1, the use of 5ms gNB FFP period and 4ms UE FFP period lead to irregular COT overlap patterns and idle period collision. It may also increase the gNB scheduler complexity and potentially trigger additional spec issues. Hence, it is better to not support such configuration unless its benefit is identified. As one way of doing so, UE may expect that the configured UE FFP period is an integer factor or an integer multiple of the gNB FFP period.


Fig. 1. Undesirable configuration of gNB and UE FFP periods
Regarding the UE FFP offset, any value within 0 <= offset < UE FFP period with 1-symbol granularity can be supported to support full flexibility of the UE FFP position. When multiple numerologies are configured for a cell, a numerology having the smallest SCS can be used as the reference numerology similar to the approach in the slot formation configuration and dynamic SFI. As the reference point for the offset, the boundary of even indexed radio frames can be used.
Proposal 1: For the FFP period for UE-initiated COT, {1ms, 2ms, 2.5ms, 4ms, 5ms, 10ms} are supported.
Proposal 2: UE expects that the FFP period of UE-initiated COT is an integer factor or an integer multiple of the FFP period of the gNB-initiated COT.
Proposal 3: The UE FFP offset can be any value within 0 <= offset < UE FFP period with 1-symbol granularity using 1) the smallest SCS configured in the cell as the reference SCS and 2) the boundary of even indexed radio frames as the reference point.

UE-initiated COT for idle/inactive mode
There was discussion on support of UE-initiated COT for idle/inactive UEs. In our view, firstly enhancement of the idle mode operation is not justified by the WID. Secondly, it is not clear whether supporting UE-initiated COT in idle mode improves the initial access performance. Normally in FBE, especially in URLLC, gNB would usually occupy the COT in most FFPs to be ready for transmission of aperiodic traffic at any time. Thus, it seems not a burden for gNB to initiate a COT in FFPs where PRACH resources are configured. Accordingly, it is preferred to not support the UE-initiated COT for idle/inactive UEs in Rel-17.
Proposal 4: For FBE, do not support UE-initiated COT for idle/inactive UEs.

Indication of UE’s COT initiation
The UE’s COT initiation can be controlled by gNB based on UL scheduling/configuration. If a valid UL is scheduled or configured in the beginning of a UE FFP, UE can initiate a COT in that UE FFP. While if there is no UL in the beginning of a UE FFP, UE would skip initiating the COT in that FFP because it is not possible.
One issue is that gNB may want to cancel UE’s COT initiation in certain UE FFPs even if a configured UL is allocated in the beginning. DCI 2_0 can be used to indicate the UE COT cancellation. Alternatively, if the cancelled UE COTs occur periodically, a pattern indicating which COTs are allowed or not allowed can be informed to UE by higher layer signalling.
Proposal 5: For UE’s COT initiation in FBE, support the followings:
· For a UE FFP including a UL from the beginning, UE performs the COT initiation by transmitting the UL if not indicated/configured to cancel the COT initiation. If indicated/configured to cancel, UE skips the COT initiation in the UE FFP.
· For a UE FFP not including a UL from the beginning, UE skips the COT initiation.

Indication of gNB-to-UE COT sharing
When UE detects a DL burst from gNB, it needs to determine whether the DL burst is transmitted according to a gNB COT or a shared UE COT. The following behaviour can be considered.
1) If UE determines that the DL burst belongs to a gNB COT, it can share the gNB COT and perform UL transmission in the remaining gNB COT duration.
2) If UE determines that the DL burst does not belong to a gNB COT,
· If the UE initiated a COT including the DL burst before the DL burst reception (as UE A in Fig. 2), it assumes that the gNB shared that UE-initiated COT (regardless of whether the gNB actually shared that UE’s COT or other UE’s COT (UE cannot distinguish them)).
· Otherwise (as UE B in Fig. 2), the UE assumes that the gNB shared other UE’s COT, and does not transmit UL according to the gNB COT in the remaining duration.



Fig. 2. Ambiguity in DL burst detection
It seems difficult for UE to distinguish 1) and 2) by itself. Thus, the gNB needs to indicate to UE whether the DL burst is transmitted according to a gNB COT or not. For the signalling method, several alternatives can be considered:
· Alt. 1: Implicitly known to UE based on position of the DL burst. For example, UE assumes that the DL burst belongs to a gNB COT if it detects the DL burst (or DCI 2_0) from the beginning of the gNB FFP.
· Alt. 2: Based on existing field in DCI 2_0, e.g., by assigning zero to the CO duration indication field.
· Alt. 3: Based on DCI 2_0 introducing a new field.
Among the alternatives, Alt. 1 is slightly preferred since it does not mandate transmission of DCI 2_0.
Proposal 6: For gNB-to-UE COT sharing in FBE, UE determines whether a detected DL burst was transmitted according to a gNB-initiated COT or a UE-initiated COT based on (implicit or explicit) indication from gNB.

Determination of associated COT for UL transmission
When UE transmits UL in duration where gNB COT and UE’s own COT overlap, it needs to determine whether the UL is associated to the gNB COT or the UE COT. For configured UL which starts after a UE FFP boundary, it was agreed to prioritize the UE COT. However, it was not decided how UE determines associated COT for configured UL which starts from the beginning of a UE FFP. In that case, similar to the agreed case, the UE COT can be prioritized so that UE assumes the configured UL is associated with UE COT (Alt-b in the previous agreement). In addition to that, UE may expect that a configured UL which starts from a UE FFP boundary is always confined within the UE-initiated COT.
Proposal 7: For a configured UL aligned with a UE FFP boundary, if it belongs to both gNB COT and UE’s own COT, the UE assumes that it is transmitted according to the UE-initiated COT.
Proposal 8: UE expects that a configured UL starting from a UE FFP boundary is always confined within the UE-initiated COT.

For dynamic UL, similar approach (i.e., based on a predefined rule) can be considered. For example, UE can assume that a UL is transmitted according to a COT which ends later. Alternatively, to provide larger flexibility/controllability, gNB can indicate the associated COT using a UL grant, e.g., by reusing the ChannelAccess-CPext field.
Proposal 9: For dynamic UL, UE determines a COT associated to the UL according to the following alternatives.
· Alt. 1: Based on a predefined rule (e.g., a COT which ends later)
· Alt. 2: Based on UL grant (e.g., by reusing the ChannelAccess-CPext field)

Channel access rule when both gNB and UE FFPs are configured
It was recommended to discuss further on the following:
	For semi-static channel access mode, decide which of the following rules are supported:
a) A UE can initiate a COT within a Gnb-initiated COT, and Gnb can initiate a COT within a UE-initiated COT
b) As initiating device, the Gnb can transmit during any UE FFP idle periods.
c) As initiating device, a UE can transmit during other UEs FFP idle periods.
d) A responding device can still transmit in the shared COT even if its transmission collides with the idle period of FFP configured for the responding device 
e) A UE may operate as an initiating device within a Gnb’s FFP only in case that Gnb has not initiated that FFP.
f) By default, a UE is not allowed to transmit during the idle period of any FFP associated with the serving Gnb (regardless whether the serving Gnb initiates a COT in that FFP).



Based on the progress so far, we think that a)~d) need to be supported, but e) and f) are unnecessary restrictions.
Proposal 10: For FBE, the following rules are supported:
· A UE can initiate a COT within a gNB-initiated COT, and gNB can initiate a COT within a UE-initiated COT.
· As initiating device, the gNB can transmit during any UE FFP idle periods.
· As initiating device, a UE can transmit during other UEs FFP idle periods.
· A responding device can still transmit in the shared COT even if its transmission collides with the idle period of FFP configured for the responding device.

Cross-FFP scheduling
There was discussion on whether cross-FFP scheduling is allowed or not by regulation. In our understanding, there is no clue to prohibit cross-FFP scheduling in the ETSI specification. Rather, UL/DL scheduling needs not be restricted by the channel access procedure. For example, UL transmission can be configured without UL grant, or scheduled by UL grant. In the latter case, the UL grant and the scheduled UL can be transmitted on the same FFP or different FFPs, and on the same channel or different channels. Taking the PUSCH as an example, we think that all four cases in Fig. 3 need to be not precluded. Besides, if a UL is transmitted based on the repetition, the scheduling rule may be applied to each UL repetition.
Proposal 11: Clarify that for scheduled UL, the FFP/channel where a UL (each UL repetition in case of repetition) is scheduled can be same or different from the FFP/channel where an associated UL grant is transmitted.


Fig. 3. Cases for PUSCH transmission in FBE

Processing time for gNB-to-UE COT sharing
Referring to Case 1 in Fig. 3, the PUSCH transmission is validated by the detection of the UL grant. Thus, a separate DL detection is not required for UE to transmit the PUSCH. However, in the remaining three cases, the UL grant is not present in the same gNB COT. Therefore, UE is required to detect other DL signal/channel before transmitting the PUSCH for its validation.
On the other hand, the completion of the DL detection requires some processing time to UE. If not defined in the spec, the processing time for DL detection would be different among UEs depending on their capability or implementation. Then, gNB may not know the exact timing from which UE is ready to transmit UL in a shared gNB COT. This issue is illustrated in Fig. 4.


Fig. 4. Processing time for UE’s DL detection
In Fig. 4, UE A may be capable to decode the DL signal in a shared COT until before the starting position of the CG-PUSCHs. Thus, UE A can transmit the CG-PUSCHs. However, UE B may not able to finish the DL detection at the starting position of the 1st CG-PUSCH. Then, UE B may not transmit the 1st CG-PUSCH. Depending on cases, UE B may drop the whole CG-PUSCH transmission including possible repetitions, which may severely degrade the UL delay performance for a TB (and also for piggybacked UCI). In Rel-16 NR-U, the delay due to UL dropping may not be critical because eMBB is the main use case. However, such a relaxed delay requirement is not applicable for high end URLLC applications. Furthermore, the gNB may perform blind detection for UL reception because it does not know whether the UL is actually transmitted or not, especially if the UL is allocated in the earlier part of the gNB COT.
Therefore, in order to avoid the UL scheduling uncertainty, it is necessary to define the processing time for UE’s DL detection (i.e., for validation of each UL transmission in a shared COT). Although this issue is not directly related to introduction of UE-initiated COT, it is considered essential because it may highly impact the UL reliability performance for unlicensed URLLC.
Observation 1: The UL reliability performance of unlicensed URLLC can be severely degraded if UE’s processing time for DL detection to share a COT is unknown to gNB.
Proposal 12: For gNB-to-UE COT sharing, define UE’s processing time required for DL burst detection and UL transmission preparation.

The same issue is identified in the UE-to-gNB COT sharing. Since gNB should spend some time for UL burst detection, gNB can realize whether sharing a UE COT is possible or not after some delay from the UL reception. If UE can know the gNB’s processing time for UL detection, UE may skip the DL reception operation (e.g., micro-sleep) during that time for power saving purpose.
Proposal 13: For UE-to-gNB COT sharing, consider defining processing time for gNB’s UL burst detection for UE power saving purpose.


Fig. 5. Processing time for gNB’s UL detection

CP extension for CG-PUSCH
In Rel-16 NR-U, CP extension can be applied to CG-PUSCH to allow PUSCH overloading. Different UEs can apply different CP extensions for their CG-PUSCH transmissions starting from the same symbol. Then, even if multiple UEs try to access the channel, the collision can be resolved by the LBT mechanism. The same benefit should be available for FBE. For FBE, a potential issue is how to handle the CP extension for CG-PUSCH starting from the beginning of a UE FFP (Fig 6).
Proposal 14: Discuss how to handle the CP extension when configured for CG-PUSCH that starts from the beginning of a UE FFP.


Fig. 6. CP extension for CG-PUSCH in FBE

Harmonizing Rel-16 enhancements for UL configured-grant
Harmonization of CG features
For harmonizing NR-U CG-PUSCH and URLLC CG-PUSCH mechanisms, the following agreements were made in the past two meetings.
Agreements:
· At least for FBE, configuration of (cg-RetransmissionTimer) should not be mandated when configured grant Type 1 or Type 2 are configured on unlicensed spectrum.
Agreements:
Down-select one of the following options (target RAN1#104-e):
· Option 1: Both “CG-UCI based procedures” and “CG-DFI based procedures” are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16.
· Option 2-a: “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter, i.e. new parameter X and cg-RetransmissionTimer-r16, respectively.
· Option 2-b: “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter, i.e. new parameter X and new parameter Y, respectively, where X and Y are different from cg-RetransmissionTimer-r16.
· Option 3: CG-UCI based procedures are supported for unlicensed. CG-DFI based procedures are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16
· Note: Procedures based on CG-UCI rely on UE including CG-UCI in CG PUSCH at least as in Rel-16 where the values of the respective fields of CG-UCI are decided by UE.
· Note: Procedures based on CG-DFI rely on automatic re-transmission on CG configuration and reception of CG downlink feedback information (DFI) in DCI for re-transmissions. 

In our view, it is sufficient to support CG features of Rel-16 URLLC (with slight modification) for unlicensed URLLC operation, and neither CG-UCI based procedures nor CG-DFI based procedures contribute much for unlicensed URLLC. Hence, our preference is to simply adopt Option 1.
Proposal 15: Both “CG-UCI based procedures” and “CG-DFI based procedures” are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16.

Enhancement on Rel-16 URLLC CG features
For PUSCH repetition type B, a nominal PUSCH repetition may include symbol(s) overlapping with the idle period, i.e., idle symbol(s), that belongs to an associated FFP. In that case, rather than being dropped, the nominal PUSCH repetition can be segmented into one or more actual PUSCH(s) by the idle symbol(s). That is, the idle symbol(s) can be regarded as invalid symbol for PUSCH repetition type B.
Proposal 16: For FBE, when cg-RetransmissionTimer is not configured, a symbol overlapping with idle period of a FFP associated to PUSCH transmission is regarded as invalid symbol for PUSCH mapping type B.

Conclusion
In this contribution, we provide our view on channel access and CG-PUSCH for Rel-17 FBE for unlicensed URLLC. The following proposals and an observation are drawn:
Proposal 1: For the FFP period for UE-initiated COT, {1ms, 2ms, 2.5ms, 4ms, 5ms, 10ms} are supported.
Proposal 2: UE expects that the FFP period of UE-initiated COT is an integer factor or an integer multiple of the FFP period of the gNB-initiated COT.
[bookmark: _GoBack]Proposal 3: The UE FFP offset can be any value within 0 <= offset < UE FFP period with 1-symbol granularity using 1) the smallest SCS configured in the cell as the reference SCS and 2) the boundary of even indexed radio frames as the reference point.
Proposal 4: For FBE, do not support UE-initiated COT for idle/inactive UEs.
Proposal 5: For UE’s COT initiation in FBE, support the followings:
· For a UE FFP including a UL from the beginning, UE performs the COT initiation by transmitting the UL if not indicated/configured to cancel the COT initiation. If indicated/configured to cancel, UE skips the COT initiation in the UE FFP.
· For a UE FFP not including a UL from the beginning, UE skips the COT initiation.
Proposal 6: For gNB-to-UE COT sharing in FBE, UE determines whether a detected DL burst was transmitted according to a gNB-initiated COT or a UE-initiated COT based on (implicit or explicit) indication from gNB.
Proposal 7: For a configured UL aligned with a UE FFP boundary, if it belongs to both gNB COT and UE’s own COT, the UE assumes that it is transmitted according to the UE-initiated COT.
Proposal 8: UE expects that a configured UL starting from a UE FFP boundary is always confined within the UE-initiated COT.
Proposal 9: For dynamic UL, UE determines a COT associated to the UL according to the following alternatives.
· Alt. 1: Based on a predefined rule (e.g., a COT which ends later)
· Alt. 2: Based on UL grant (e.g., by reusing the ChannelAccess-CPext field)
Proposal 10: For FBE, the following rules are supported:
· A UE can initiate a COT within a gNB-initiated COT, and gNB can initiate a COT within a UE-initiated COT.
· As initiating device, the gNB can transmit during any UE FFP idle periods.
· As initiating device, a UE can transmit during other UEs FFP idle periods.
· A responding device can still transmit in the shared COT even if its transmission collides with the idle period of FFP configured for the responding device.
Proposal 11: Clarify that for scheduled UL, the FFP/channel where a UL (each UL repetition in case of repetition) is scheduled can be same or different from the FFP/channel where an associated UL grant is transmitted.
Observation 1: The UL reliability performance of unlicensed URLLC can be severely degraded if UE’s processing time for DL detection to share a COT is unknown to gNB.
Proposal 12: For gNB-to-UE COT sharing, define UE’s processing time required for DL burst detection and UL transmission preparation.
Proposal 13: For UE-to-gNB COT sharing, consider defining processing time for gNB’s UL burst detection for UE power saving purpose.
Proposal 14: Discuss how to handle the CP extension when configured for CG-PUSCH that starts from the beginning of a UE FFP.
Proposal 15: Both “CG-UCI based procedures” and “CG-DFI based procedures” are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16.
Proposal 16: For FBE, when cg-RetransmissionTimer is not configured, a symbol overlapping with idle period of a FFP associated to PUSCH transmission is regarded as invalid symbol for PUSCH mapping type B.

References
[1] Chairman's Notes RAN1#103-e.
5


image2.emf
2nd UE COT

2nd UE COT

2nd UE COT

UL 

(UE A)

DL

gNB FFP

UE A's FFP

UE B's FFP

Detected by UE A and UE B UL processing


Microsoft_Visio_Drawing1.vsdx
2nd UE COT
2nd UE COT
2nd UE COT
UL (UE A)
DL
gNB FFP
UE A's FFP
UE B's FFP
Detected by UE A and UE B
UL processing



image3.emf
PUSCH

gNB FFP

t

UL grant

PUSCH

gNB FFP

t

UL grant

CG-PUSCH

gNB FFP

t

<Case 1> <Case 2>

<Case 3>

PUSCH

gNB FFP

t

<Case 4>

UL grant 

in diff. ch.


Microsoft_Visio_Drawing2.vsdx
PUSCH
gNB FFP
t
UL grant
PUSCH
gNB FFP
t
UL grant
CG-PUSCH
gNB FFP
t
<Case 1>
<Case 2>
<Case 3>
PUSCH
gNB FFP
t
<Case 4>
UL grant in diff. ch.



image4.emf
DL 

signal

idle idle

gNB FFP

gNB COT

CG-PUSCH

(1

st

 rep)

UE A's processing time

UE B's processing time

CG-PUSCH

(2

nd

 rep)

UE B may not transmit all 

the three CG-PUSCHs

CG-PUSCH

(3

rd

 rep)


Microsoft_Visio_Drawing3.vsdx
DL signal
idle
idle
gNB FFP
gNB COT
CG-PUSCH
(1st rep)
UE A's processing time
UE B's processing time
CG-PUSCH
(2nd rep)
UE B may not transmit all the three CG-PUSCHs
CG-PUSCH
(3rd rep)



image5.emf
UL 

signal

idle idle

UE FFP

UE COT

gNB's processing time

UE does not receive (micro-sleep)

DL burst


Microsoft_Visio_Drawing4.vsdx
UL signal
idle
idle
UE FFP
UE COT
gNB's processing time
UE does not receive (micro-sleep)
DL burst



image6.emf
UE FFP

idle idle

Sensing

CG-

PUSCH

CP extension


Microsoft_Visio_Drawing5.vsdx


UE FFP
idle
idle
Sensing
CG-PUSCH

CP extension



image1.emf
2nd UE COT

2nd UE 

COT

2nd UE COT 2nd UE COT 2nd UE COT

2nd UE 

COT

2nd UE 

COT

2nd UE 

COT

2nd UE 

COT

gNB FFP (e.g., 5ms)

UE FFP (e.g., 4ms)


Microsoft_Visio_Drawing.vsdx
2nd UE COT
2nd UE COT
2nd UE COT
2nd UE COT
2nd UE COT
2nd UE COT
2nd UE COT
2nd UE COT
2nd UE COT
gNB FFP (e.g., 5ms)
UE FFP (e.g., 4ms)



