3GPP TSG RAN WG1 Meeting #104-e	R1-2100054
e-Meeting, January 25th – February 5th, 2021
Agenda Item:	8.3.2
Source:	FUTUREWEI
Title:	Further considerations on UE initiated COT for FFP
Document for:	 Discussion/Decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
During RANP #88e, the enhanced IIoT and URLLC WID [1] was revised to explicitly state the uplink enhancements for URLLC in unlicensed controlled environments. The following is in scope for this topic:
1. Uplink enhancements for URLLC in unlicensed controlled environments [RAN1, RAN2]:
0.  Specify support for UE-initiated COT for FBE with minimum specification effort
0.  Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum
In this contribution we discuss further enhancements required to enable efficient support of URLLC in unlicensed spectrum.
Agreements
During RAN1 #103-e meeting [1], the group agreed on the high-level aspects of UE initiated COT for semi-static channel access. 
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:
·  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:
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:
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.
· [bookmark: _Hlk61274866]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.

Discussion
The above agreements offer a flexible framework for design, however the details left for FFS need to be specified.
As it was noted in prior contribution [2], 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.  If this determination would rely on continue UE observance of gNB it could lead to additional waste of energy. This is detrimental in applications of low power devices such sensor networks. Therefore, is preferable that gNB would explicitly indicate to UE if UE or gNB should be the COT initiator for that UL transmission. We also note that this would be in line with agreed conclusion that all transmissions in DL and UL are controlled by gNB. To provide better flexibility fast and slow signaling solutions i.e. DCI, RRC (for instance for semi-persistent scheduling) and MAC CE (for instance for activation or deactivation) based should be supported. 
Proposal 1: 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.  The UE determines the initiator of a COT based on any of the following options (Alt 1, Alt 4 or Alt 5)):
· DCI based (either an additional bit field in the scheduling DCI or using the existing ChannelAccess-CPext field)  
· RRC signalling
· MAC CE based
gNb should control the DL and UL transmissions therefore UE should not make any assumption (Alt a and Alt b) on the initiator of the COT, which may lead to errors. UE rather shall determine the allowed COT initiator for scheduled UL transmission based on gNB configuration: 

Proposal 2: 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, the UE assumption on whether the configured UL transmission is allowed to correspond to UE-initiated COT is based on gNB configuration (Alt c) .

[bookmark: _GoBack]We note that group discussion did not cover the situation when the configured grant for UL transmission may end after the beginning of the corresponding idle period. When UE already initiated a COT and the configured grant overlaps with the idle period the UE FFP should not expected to transmit during that COT. 
Proposal 3: When a UE receives a configured grant for UL transmission that starts after the UE FFP boundary and ends after the beginning of the idle period of that UE FFP the UE shall skip this transmission if the UE has already initiated the UE FFP the UE shall discard.
In order to avoid a device to behave simultaneously as a COT initiator and COT responsive the following clarifications are necessary:
Proposal 4: A device that initiated a COT for FFP shall use the FFP configuration used to initiate the COT until the end of the current FFP. The device that initiated COT cannot be a responding device in a COT initiated by another device during the current FFP.
ETSI EN 301 893, defines a responding device as the device that received a transmit grant on the current Operating Channel within the current COT. 
 “An Initiating Device is allowed to grant an authorization to one or more associated Responding Devices to transmit on the current Operating Channel within the current Channel Occupancy Time”
And respectively
“Responding Device that received a transmission grant from an associated Initiating Device may proceed with transmissions on the current Operating Channel”

The following observations are worth noting:

Observation 1: The transmit authorization for the responding devices is valid only for the current COT, therefore “an authorization” cannot extend beyond the current initiating device’s COT duration. If necessary, it must be provided in each initiator device’s COT.

Observation 2: Only for a transmission a device is required to determine if it is an initiating or a responding device.

Therefore, at the time a transmitting device that determine itself as responding device should be responding device in a single COT as clarified from the RAN1 conclusion
“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.”
and further clarified in the following proposal:
Proposal 5: A UE device that transmits as responding FFP device shall use the FFP configuration of the initiating COT gNB for the duration of the gNB FFP. The UE cannot itself initiate another COT for the duration of the current initiating device FFP unless explicitly allowed by gNB.
It is worth noting that Proposal 5 covers, for instance, the situation where UE is a responding device and gNB ends its COT much earlier than FFP. In this case, the UE cannot start its own COT after the gNB COT ends and should not transmit until the current gNB FFP ends unless the gNB would allow it. The main reason for this restriction is to avoid UE blocking gNB to initiate its next COT.
[image: ]
Figure 1
The legacy UEs cannot initiate a COT for semi-static channel access while the new UEs can. Therefore, the UE should inform the gNB that it can initiate a COT.  
Proposal 6: The UE shall support capabilities signaling to inform gNB that it can initiate COTs for semi-static channel access. 
 
Conclusions
Proposal 1: 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.  The UE determines the initiator of a COT based on any of the following options (Alt 1, Alt 4 or Alt 5)):
· DCI based (either an additional bit field in the scheduling DCI or using the existing ChannelAccess-CPext field)  
· RRC signalling
· MAC CE based
Proposal 2: 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, the UE assumption on whether the configured UL transmission is allowed to correspond to UE-initiated COT is based on gNB configuration (Alt c) .
Proposal 3: When a UE receives a configured grant for UL transmission that starts after the UE FFP boundary and ends after the beginning of the idle period of that UE FFP the UE shall skip this transmission if the UE has already initiated the UE FFP the UE shall discard.
Proposal 4: A device that initiated a COT for FFP shall use the FFP configuration used to initiate the COT until the end of the current FFP. The device that initiated COT cannot be a responding device in a COT initiated by another device during the current FFP.
Observation 1: The transmit authorization for the responding devices is valid only for the current COT, therefore “an authorization” cannot extend beyond the current initiating device’s COT duration. If necessary, it must be provided in each initiator device’s COT.

Observation 2: Only for a transmission a device is required to determine if it is an initiating or a responding device.

Proposal 5: A UE device that transmits as responding FFP device shall use the FFP configuration of the initiating COT gNB for the duration of the gNB FFP. The UE cannot itself initiate another COT for the duration of the current initiating device FFP unless explicitly allowed by gNB.
Proposal 6: The UE shall support capabilities signaling to inform gNB that it can initiate COTs for semi-static channel access. 
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