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1. Introduction
In 3GPP Rel-17 NR IIoT/URLLC, “the uplink enhancements for URLLC in unlicensed controlled environments” had been accepted to be the working item. The objects focus on [1]:
· Specify support for UE-initiated COT for FBE with minimum specification effort
· Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum
To harmonize UL configured-grant enhancements in NR-U and IIoT/URLLC for unlicensed controlled environments, the LBT failure must be the first priority issue we need to clarify.
In this contribution, we will share our views on “LBT failure” and “harmonize UL configured-grant in NR-U and IIoT/URLLC in unlicensed controlled environments”.
2. Discussion
2.1 LBT Failure
In 3GPP Rel-17 NR IIoT/URLLC working item “the uplink enhancements for URLLC in unlicensed controlled environments”, the “LBT failure would happen in controlled environments or not” is the most important issue that we should be clarified, because it will affect the development of the IIoT/URLLC in unlicensed controlled environments. According to the following understanding from WID in RP-201310 of the “controlled environments” [1]:
· [bookmark: _GoBack]The support of unlicensed operation needs checking if Release 16 features need any additions to enable operation on FR1, especially in controlled environments, which assumes an environment which contains only devices operating on the unlicensed band installed by the facility owner and where unexpected interference from other systems and/or radio access technology only sporadically happens.
Honestly, it is hard to say the LBT failure would not happen in the unlicensed controlled environments, but we think it would happen in the expected interference scenario (e.g. an irresistible specific time need to use the nonNR-U technique) most of the time. As for the LBT failure happen cause from the sporadically happens unexpected interference scenario, it can be ignored on IIoT/URLLC in unlicensed controlled environments, for long term basis.
Observation#1: For the working items “the uplink enhancements for URLLC in unlicensed controlled environments”, should focus on the LBT failure causing from the expected interference in IIoT/URLLC in unlicensed controlled environments.
1. 
2. 
2.1 
2.2  cg-Retransmission Timer
In RAN 2 NR-U configured grant, two timers had been well discussed. One of the two timers is Configured Grant Timer, which is the UE maintains for a HARQ process. When the Configured Grant Timer expiry, it represents an ACK for the HARQ process. Moreover, the Configured Grant Timer have a main function of protecting the configured grant to overriding the TB scheduled by dynamic grant, that is both of new transmission and retransmission be prohibited for a HARQ process while the Configured Grant Timer is running. Another timer is cg-Retransmission Timer, which is also the UE maintains for a HARQ process. Different from the Configured Grant Timer, when the cg-Retransmission Timer expiry, it represents a NACK for the HARQ process. 
The duration of the cg-Retransmission Timer is shorter than the duration of the Configured Grant Timer, if the UE side do not receive any HARQ Feedback (DFI) from gNB side in the end of the Configured Grant Timer running, a UE may have many chances to retransmission (since cg-Retransmission Timer expired continuously) (Fig. 1).
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Fig .1 A UE do not receive any HARQ Feedback (DFI) from gNB in the end of the Configured Grant Timer running.

In the unlicensed band such complicated communication environments, DFI (whether it is ACK or NACK) receive from the gNB side may have lower probability, that is why we need the cg-Retransmission Timer to imply the NACK (although gNB transmits an ACK) received from the gNB side and used it to trigger the UE side to perform the autonomous retransmission. However, for URLLC/IIoT in unlicensed controlled environments, cg-Retransmission Timer may only cause wasting resources due to the communication environments is not complicated anymore. Besides, there are some mechanisms in URLLC / IIoT to improve the reliability (e.g. PDCP duplication, Repetition), the gNB side will have rather low probability to get the invalid packets.
Observation#2: The Configured Grant Timer is still useful for URLLC/IIoT in unlicensed controlled environments.
Observation#3: For communication in the uncontrollable unlicensed spectrum, the cg-Retransmission Timer is 
necessary, but for communication in IIoT/URLLC in unlicensed controlled environments, this timer 
may cause wasting resources.
Proposal#2: For cg-Retransmission Timer, the following two solutions for different scenarios are used accordingly:
Proposal#2-1: For communication in the unlicensed spectrum, the cg-Retransmission Timer should 
be always activated,
Proposal#2-2: For communication in IIoT/URLLC in unlicensed controlled environments, the cg-Retransmission 
Timer should be active only when high priority data transmit and when expected interference to occur.
3. Conclusion
For URLLC/IIoT in unlicensed controlled environments, there are some discussed in this contribution with the following observation made and proposal proposed:
Observation#1: For the working items “the uplink enhancements for URLLC in unlicensed controlled environments”, should focus on the LBT failure causing from the expected interference in IIoT/URLLC in unlicensed controlled environments.
Observation#2: The Configured Grant Timer is still useful for URLLC/IIoT in unlicensed controlled environments.
Observation#3: For communication in the uncontrollable unlicensed spectrum, the cg-Retransmission Timer is 
necessary, but for communication in IIoT/URLLC in unlicensed controlled environments, this timer 
may cause wasting resources.
Proposal#2: For cg-Retransmission Timer, the following two solutions for different scenarios are used accordingly:
Proposal#2-1: For communication in the unlicensed spectrum, the cg-Retransmission Timer should 
be always activated,
Proposal#2-2: For communication in IIoT/URLLC in unlicensed controlled environments, the cg-Retransmission 
Timer should be active only when high priority data transmit and when expected interference to occur.
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