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1. Introduction
In this contribution, we provide discussions on potential enhancements for unlicensed band URLLC/IIoT. According to the agreements in RAN plenary #88e [1], the scope of uplink enhancement for URLLC in unlicensed controlled environments is confined to 1) specify support for UE-initiated COT for FBE with minimum specification effort; 2) harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum.　To our understanding, under the unlicensed controlled environment, interference from other systems is considerably controllable/sporadic and thus collisions and/or interference have much less impact on the implementation of URLLC/IIoT. It has been discussed that the combination of UE-initiated COT for FBE and UL configured-grant could further enhance uplink latency performance under such controlled environment. For instance, the waiting time before the UE transmits PUSCH can be reduced since that the UE does not need to wait for the gNB scheduling uplink transmission after seizing the channel. Targeting at such operation is reasonable for URLLC in unlicensed controlled environments, based on which the following detailed discussions are expanded.

Definitions and notations:
· FFP (fixed frame period): Tx = Period in ms, as defined in TS37.213 Clause 4.3.
· IP (idle period): Tz = max(0.05Tx, 100us), as defined in TS37.213 Clause 4.3.
· COT (channel occupancy time): the total time for which gNB/UE and any gNB/UE(s) sharing the channel occupancy perform transmission(s) on a channel after a gNB/UE performs the corresponding channel access procedures, as defined in TS37.213 Clause 4.0.
· FFP-g: FFP configured for gNB; FFP-u: FFP configured for UE;
· IP-g: idle period of FFP-g; IP-u: idle period of FFP-u;
· COT-g: gNB-initiated COT; COT-u: UE-initiated COT.

2. Discussions
We believe that the basic functional framework for adopting UE FFP has been formed based on achieved agreements during previous meetings [2]. Thus, the consequent work is to further improve the overall system, in addition to the basic functionalities.

Based on the current gNB FFP + UE FFP framework, periodicity of UE FFP could be different from that of gNB FFP and idle periods could be misaligned between gNB FFP and UE FFP. Then, it is unavoidable that a UE initiated COT in a UE FFP occupies the channel access opportunities for important DL transmission, e.g., SS/PBCH block transmission which is more essential from the overall system perspective point of view. For example, as illustrated in Figure 1, even though the gNB have the chance to share the UE initiated COT for SS/PBCH block transmission, only the first SS/PBCH block can be transmitted. Thus, although the proposal of ceasing UL transmissions during gNB idle period is controversial according to the previous discussions, we believe that at least providing some protections to important DL transmissions such as SS/PBCH block transmission is still necessary and beneficial.
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Figure 1: SS/PBCH block transmission overlaps with UL transmissions.

[bookmark: _GoBack]Proposal 1: Mechanisms should be introduced to protect important DL transmissions and the corresponding channel access opportunities, especially transmission SS/PBCH block transmission.

During RAN1 106-e meeting, the following agreement was achieved.

	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



From protecting/improving SS/PBCH block transmission point of view, when the gNB shares a UE initiated COT, the DL transmission burst should be allowed to include broadcast transmission while ensuring that the UE initiated COT is not shared by any other UE in the cell for any UL transmission.

Proposal 2: When the gNB shares a UE initiated COT, the DL transmission burst can include broadcast transmission while ensuring that the UE initiated COT is not shared by any other UE in the cell for any UL transmission.

3. Conclusion
[bookmark: _References]In this contribution, we provide the following proposals:

Proposal 1: Mechanisms should be introduced to protect important DL transmissions and the corresponding channel access opportunities, especially transmission SS/PBCH block transmission.

Proposal 2: When the gNB shares a UE initiated COT, the DL transmission burst can include broadcast transmission while ensuring that the UE initiated COT is not shared by any other UE in the cell for any UL transmission.
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