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In RAN #86 meeting, a new WID for Rel-17 “Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR” was agreed, and it was revised in RAN #88e meeting finalizing the scope of supporting unlicensed operation [1]. The objective of the revised WID includes the following:
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.
ETSI specifications [2]
Frame Based Equipment shall implement a Listen Before Talk (LBT) based Channel Access Mechanism to detect the presence of other RLAN transmissions on an Operating Channel.
Frame Based Equipment is equipment where the transmit/receive structure has a periodic timing with a periodicity equal to the Fixed Frame Period. A single Observation Slot as defined in clause 3.1 and as referenced by the procedure in clause 4.2.7.3.1.4 shall have a duration of not less than 9 μs.
A device that initiates a sequence of one or more transmissions is denoted as the Initiating Device. Otherwise, the device is denoted as a Responding Device. Frame Based Equipment may be an Initiating Device, a Responding Device, or both.
Immediately before starting transmissions on an Operating Channel at the start of a Fixed Frame Period, the Initiating Device shall perform a Clear Channel Assessment (CCA) check during a single Observation Slot.

Agreements
During RAN1 #106-e meeting [3], the group agreed on additional details of UE initiated COT for semi-static channel access.  
Agreement
In semi-static channel access mode, a DL transmission burst based on sharing of a UE initiated COT corresponding to a UE FFP, shall include at least scheduled DL transmission or a DCI intended for the UE that initiated that FFP.
· FFS whether/how the DL transmission burst can include transmission to any other UE in the cell than the COT initiating UE and/or broadcast transmission while ensuring that the COT initiated by the UE is not shared by any other UE in the cell for any UL transmission

We note that the corresponding behavior was defined in [4] for gNB COT sharing for load-based equipment (LBE) mode of operation.
“If a gNB shares a channel occupancy initiated by a UE using the channel access procedures described in clause 4.2.1.1 on a channel, the gNB may transmit a transmission that follows a UL transmission on scheduled resources or a PUSCH transmission on configured resources by the UE after a gap as follows:
-	The transmission shall contain transmission to the UE that initiated the channel occupancy and can include non-unicast and/or unicast transmissions where any unicast transmission that includes user plane data is only transmitted to the UE that initiated the channel occupancy. “
Therefore, we prefer to maintain the same approach for the FBE mode of operation.
Proposal 1: For FBE mode of operation when gNB shares channel occupancy initiated by a UE, the gNB transmission shall contain transmission to the UE that initiated the channel occupancy and can include non-unicast and/or unicast transmissions where any unicast transmission that includes user plane data is only transmitted to the UE that initiated the channel occupancy. “
When a repetition overlaps with a set of symbols in a FFP idle period the UE behavior needs to be specified. In the last RAN#1 meeting the group failed to reach an agreement on the following issue:
Proposal 7-2 (updated3):
For PUSCH repetition Type B on unlicensed spectrum, select one of the following:
o	Alt 1: If a nominal repetition overlaps with a set of symbols in an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT for the nominal repetition or associated to UE’s FFP in case UE assumes UE-initiated COT for the nominal repetition, all the symbols in the idle period should be considered as invalid symbols which are not considered for an actual repetition as in Rel-16.
· Segmentation before and/or after the idle period is applied when applicable.
•	FFS on handling the misalignment between gNB and UE on the COT initiator associated to an idle period
o	Alt 2: If a nominal repetition overlaps with an idle period associated to gNB’s FFP in case UE shares gNB-initiated COT or associated to UE’s FFP in case UE assumes UE-initiated COT, the nominal repetition is dropped (i.e. no segmentation around the idle period).
Some of the companies are in favor of supporting the segmentation around the idle period while addressing potential ambiguity issues.  However, to define the segmentation, additional issues need to be solved such as the misalignment between gNB and UE on the COT initiator. In our opinion, the additional complexity is not justified, and simpler solution should be adopted. 
Proposal 2: Support Alt 2 i.e., no segmentation around the idle period.

Another open discussion regards the orphan symbols between consecutive repetitions Type B.
Proposal 7-3:
For PUSCH repetition Type B enhancements on unlicensed spectrum, select one of the following options 
· Option 1: Orphan symbol(s) are dropped as in Rel-16
· Option 2: Orphan symbol(s) are transmitted if they are between two actual repetitions that are transmitted. FFS on details

Some of the companies are in favor of transmission of orphan symbols where the proponents claim that simple solutions are intended, such as using only DMRS, or CP extension with conditions such as avoiding UCI multiplexing. However, we still have concern whether it is worth the complexity for not following Rel-16.  
Proposal 3: Support Option 1, i.e., orphan symbol(s) are dropped as in Rel-16.

Conclusions
Proposal 1: For FBE mode of operation when gNB shares channel occupancy initiated by a UE, the gNB transmission shall contain transmission to the UE that initiated the channel occupancy and can include non-unicast and/or unicast transmissions where any unicast transmission that includes user plane data is only transmitted to the UE that initiated the channel occupancy. “
Proposal 2: Support Alt 2 i.e., no segmentation around the idle period.
Proposal 3: Support Option 1, i.e., orphan symbol(s) are dropped as in Rel-16.
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