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Introduction
In RAN1 #102, the following agreements were achieved with following RAN1 objectives:
Agreements:
· For semi-static channel access mode,
· If sensing is needed, it is performed immediately before the configured/scheduled transmission opportunity.
· For operation with semi-static channel access, the Rel-16 random starting offsets for UL configured grants with Full BW allocation when UE initiates a COT, is not supported.
Agreements:
· For semi-static channel access mode,
· When gNB operates as an initiating device 
· The gNB is not allowed to transmit during the idle period of any FFP associated with the gNB in which the gNB initates a COT
· When a UE operates as an initiating device 
· The UE is not allowed to transmit during the idle period of any FFP associated with the UE in which the UE initates a COT
· When a UE shares a COT initiated by the gNB during an FFP associated with the gNB
· The UE is not allowed to transmit during the idle period of that FFP in which the UE shares the COT initiated by the gNB
· When the gNB shares a COT initiated by a UE during an FFP associated with the UE
· The gNB is not allowed to transmit during the idle period of that the FFP in which the gNB shares the COT initiated by the UE
· FFS whether/how to support additional restrictions to the idle period

Agreements:
· For semi-static channel access mode, support using the transmission of any scheduled/configured UL channel/signal to initiate a COT by a UE in RRC_CONNECTED mode
· FFS the case when the UE is IDLE/INACTIVE mode

Agreements:
· A UE initiates a COT in an FFP associated with the UE, if the UE transmits a UL transmission burst starting at the beginning of the FFP and ending at any symbol before the FFP’s idle period after a successful CCA of 9us immediately before the UL transmission burst.

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.

Conclusion:
Further study and decide how to harmonize the CG features for Rel-16 URLLC and Rel-16 NR-U. Table 1 in R1-2005376 can be used as a starting point for the corresponding discussion and decision.

Agreements:
· Conditions on the channel access procedures with respect to sensing duration and transmission gap for UE-initiated COT with UE-to-gNB COT sharing is similar as those for gNB initiated COT and gNB-to-UE COT sharing in Rel-16 by exchanging UE and gNB roles.
Agreements:
· UE-to- gNB COT sharing in semi-static channel access mode is supported.
· The gNB determines a COT in an FFP associated to a UE, that is initiated by the UE, if the gNB detects a UL transmission from the UE starting from the beginning of the FFP and ending before the idle period of the FFP.
· FFS details
· When the gNB determines a UE has initiated a COT in an FFP associated to the UE, the gNB can transmit within the FFP and before the idle period corresponding to the FFP.
· FFS whether/how UE to gNB COT sharing when the gap is >16us
[bookmark: _Hlk49462189]Agreements:
For semi-static channel access mode, 
o    Start of FFP for UE-initiated COT can be different from the start of FFP for gNB-initiated COT. 
o    FFS: FFP Periodicity for UE-initiated COT can be different from the FFP periodicity for gNB-initiated COT. 
Agreements:
· For semi-static channel access mode,
· FFP parameters for UE-initiated COT can be provided to the UE by at least dedicated RRC signaling. 
· FFS on to be provided by SIB-1
· FFS whether the UE FFP periodicity is explicitly configured, or implicitly determined based on other higher layer parameters
In this contribution, we show our views on the enhancements on Rel-17 unlicensed band URLLC/IIoT.
Discussion
UE-initiated COT for FBE
· FFP configuration 
In our understanding, UE-initiated COT may bring benefits in the following two aspects:
1) For UE configured with possible URLLC service, allowing UE-initiated COT can provide the UE additional LBT opportunity for uplink transmission, which is beneficial to reduce transmission latency. 
2) If UE is allowed to initiate a COT, the UE can share the acquired COT to the gNB for DL transmission, which can improve the success probability of channel access for gNB.
The starting position of UE FFP should be aligned with the configured uplink resource for the UE, since the UE is required to transmit an UL transmission starting at the beginning of the UE FFP after the UE initiated a COT. Two configurations of UE FFP for UE-initiated COT can be considered. One is to provide additional channel access opportunity to UE, the other is to provide additional channel access opportunity to gNB. To achieve the above benefits, an offset between gNB FFP and UE FFP should be configured. 
Figure 1 gives an example of UE FFP configuration to provide additional channel access opportunity to UE with minimal specification effort. The UE FFP length is the same as the gNB FFP length, so there is no need to configure UE FFP length independently. A positive offset value between gNB FFP and UE FFP is configured for UE to determine the starting position of the UE FFP. In addition, the gNB’s COT end position should be aligned with the UE’s COT end position. This is to guarantee the fair co-existence between intra-RAT and inter-RAT systems in unlicensed spectrum. Note that the frequency resource of gNB FFP and that of UE FFP should be overlapped.
For UE which has URLLC service, if the UE receives gNB’s downlink channel/signal, the UE can perform LBT before the CG resource to transmit CG-PUSCH. If the UE does not receive gNB’s downlink channel/signal, the UE can initiate a COT before the CG resource to transmit CG-PUSCH.


Figure 1: Configured UE FFP to provide additional channel access opportunity to UE
Figure 2 gives another example of UE FFP configuration to provide additional channel access opportunity to gNB with minimal specification effort. The UE FFP length is the same as the gNB FFP length, a negative offset value between gNB FFP and UE FFP is configured for UE to determine the starting position of the UE FFP. In addition, the UE’s COT end position should be aligned with the gNB’s COT end position to guarantee fair co-existence.
UE can initiate a COT and share the resource to gNB. The gNB can share UE’s COT for DL transmission if it receives UE’s COT sharing indication, or the gNB can initiate a COT for gNB FFP for DL transmission.


Figure 2: Configured UE FFP to provide additional channel access opportunity to gNB
In Rel-16 FBE based NR-U, if a UE wants to transmit PRACH on one RO resource in gNB’s COT to access the network during initial access procedure, it has to first detect DL channels, e.g., PBCH or PDSCH carrying system information in the same COT before the RO resource. This requirement brings some configuration restrictions between SSB and RO, otherwise the UE would suffer from a longer initial access delay. Allowing idle/inactive UE to initiate a COT to transmit PRACH can obviously reduce the delay. So it is beneficial to also configure a common FFP via SIB1 for idle/inactive UE with the starting position is aligned with the RO resource. 
Based on the above discussion, we have the following proposal.
Proposal 1: FFP configuration for UE to initiate a COT should be supported with minimum specification effort.
· the UE FFP length can be the same as the gNB FFP length.
· the UE FFP can be determined by a configured offset value to the gNB FFP.
· the UE’s COT end position and the gNB’s COT end position should be aligned.
· configure a common FFP via SIB1 for idle/inactive UE to transmit PRACH.

· Cancellation of UE-initiated COT 
If a UE is configured with a UE-specific FFP, whether the UE can initiate a COT within the UE-specific FFP or not should be controlled by gNB, to avoid the possible collision between gNB FFP and UE FFP or between UE FFPs. In Rel-15 and Rel-16, DCI format 2_0 can be used to cancel the configured uplink transmission, thus it can be used directly to cancel UE-initiated COT at least for the case that the configured uplink resource is aligned with the starting position of the UE-specific FFP, by reusing current cancellation principle. 
Proposal 2: DCI format 2_0 can be used to cancel UE-initiated COT at least for configured uplink transmission.
· Determination of gNB sharing COT and UE-initiated COT for UL transmission 
If UE is scheduled or configured with an UL resource for UL transmission, and the starting position of the UL resource is aligned with the configured dedicate FFP for the UE, and the UL resource is also within a COT of gNB FFP, then the UE should determine whether the UE shall initiate a COT or simply use the gNB initiated COT for the UL transmission. 
For the case that UE is scheduled the UL transmission by a UL grant, the COT selection can be controlled by the network, e.g. explicitly or implicitly indicated by the channel access indication in the DCI. For example, if the channel access indication indicates the CP extension is 0, then the UE shall assume to initiate a COT for the UL transmission, otherwise, the UE shall assume to use gNB sharing COT for the UL transmission. Indeed, the reason for using CP extension 0 to imply UE initiating COT is that, the COT should start from the beginning of the FFP without exceeding the idle part of the previous period. In this sense, it is naturally assumed that the CP extension is zero.
For the case that the UL transmission is piggybacked with COT sharing information in CG-UCI, the LBT type can be autonomously selected by the UE according to the UL resource location. If the UL resource is located within a gNB’s COT, the UE may select to initiate a COT or share a gNB-initiated COT for transmission. If the UL resource is located outside gNB’s COT, the UE may use the LBT type for initiating a COT. Further, the UE may inform the gNB about the COT selection with the COT sharing information in the CG-UCI.
For the case that the UL transmission without COT sharing information, the LBT type can be determined by a predefined rule, e.g., the LBT type is determined by the UL resource location. If the UL resource is located within a gNB’s COT, the UE shall transmit the UL in the  gNB-initiated COT. If the UL resource is located outside gNB’s COT, the UE can initiate its own COT. 
Proposal 3: UE should determine a COT in which an UL transmission is performed. 
· the COT determination for a scheduled UL transmission can be controlled by the network with the channel access indication in the DCI.
· the COT determination for a configured UL transmission with COT sharing information is up to UE decision.
· the COT determination for a configured UL transmission without COT sharing information is determined by a predefined rule.

Harmonizing configured grant 
NR-U configured grant is introduced in NR-U to increase transmission opportunity and reduce latency. NR configured grant is introduced in NR Rel-15 to reduce latency. 
NR-U configured grant takes LAA-CG as baseline and provides more flexibility with following features mainly:
· CG-UCI carries HARQ management and COT-sharing information to provide transmission flexibility.
· Flexible time domain resource allocation is applied to support PUSCH repetition/multiple PUSCH transmission. 
· CG-DFI is introduced to avoid issue from HARQ-ACK feedback delay due to unexpected transmission opportunity.
· Multiple configured grant mechanism is used to support multiple service and continuous resource allocation.
· CG timer based auto-retransmission mechanism overcomes deficient DL grant problems due to access failure.
Comparing NR-U configured grant, NR configured grant is briefer and aims to reduce latency with following features mainly:
· CG timer based HARQ-ACK feedback simplifies HARQ-ACK feedback procedure and avoids HARQ-ACK feedback overhead. 
· Type A and Type B PUSCH repetition with flexible starting point is benefit for low latency. 
· Multiple configured grant mechanism is used to support multiple service.
· HARQ management based on time domain resource allocation avoids UCI design and UCI transmission.
NR-U configured grant seems more flexible and complex, however there are some issues to support URLLC/IIoT:
· Continuous transmission through multiple configured grant is not always feasible. According to current spec, TB in different configured grant except for auto-retransmission case should be different. However, multiple TBs are not always offloaded from MAC in succession. In some cases, only one TB is offloaded, and then later configured grant is idle and resource allocation interrupts. So to support continuous transmission more flexible, Type B PUSCH repetition scheme in NR configured grant can be considered in unlicensed band.
· To support URLLC/IIoT, CG-UCI reliability requirement will increase significantly and CG-UCI reliability requirement is stricter than data reliability due to UCI is one-shot transmission. How to enhance CG-UCI reliability needs to be studied. UCI-less mechanism in NR configured grant can be considered as a solution.
NR configured grant may not work well under the circumstance that there is possibility of FBE/LBT failure.
So, it is necessary to support harmonizing NR-U configured grant and NR configured grant, at least for PUSCH resource allocation and CG-UCI transmission.
Proposal 4: It is necessary to harmonize NR-U configured grant and NR configured grant, at least for PUSCH resource allocation and CG-UCI transmission.
According the agreement last meeting,  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. And cg-RetransmissionTimer is a configured grant specific parameter and can be configured for each configured grant independently. For multiple configured grant cases, parts of configured grants can be configured with cg-RetransmissionTimer and parts of configured grants cannot be configured with cg-RetransmissionTimer.
Proposal 5:  cg-RetransmissionTimer can be configured for each configured grant independently.
Conclusions
In this contribution, we show our views on the enhancements on unlicensed band URLLC/IIoT with following proposals:
Proposal 1: FFP configuration for UE to initiate a COT should be supported with minimum specification effort.
· the UE FFP length can be the same as the gNB FFP length.
· the UE FFP can be determined by a configured offset value to the gNB FFP.
· the UE’s COT end position and the gNB’s COT end position should be aligned.
· configure a common FFP via SIB1 for idle/inactive UE to transmit PRACH.

Proposal 2: DCI format 2_0 can be used to cancel UE-initiated COT at least for configured uplink transmission.
Proposal 3: UE should determine the LBT type for UL transmission. 
· the LBT type for a scheduled UL transmission is indicated by the channel access indication in the DCI.
· the LBT type for a configured UL transmission with COT sharing information is autonomously determined by the UE.
· the LBT type for a configured UL transmission without COT sharing information is determined by a predefined rule.
Proposal 4: It is necessary to harmonize NR-U configured grant and NR configured grant, at least for PUSCH resource allocation and CG-UCI transmission.
Proposal 5:  cg-RetransmissionTimer can be configured for each configured grant independently.
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