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1	Introduction
[bookmark: _Toc415085486][bookmark: _Toc503902285]The Rel-17 Enhanced IIOT and URLLC support WI [1] includes the following objective:
2. Identify potential enhancements to ensure Release 16 feature compatibility with unlicensed band URLLC/IIoT operation in controlled environment [RAN1, RAN2]
a. Detailed objectives to be clarified at RAN#87 based on essential issues to be identified in RAN#87 (if any)
As it was not possible to define detailed objectives during RAN#87-e meeting, an email discussion on URLLC/IIOT operation support in unlicensed spectrum was conducted after the RAN#87-e meeting. A summary of the email discussion is provided in [2]. Based on that summary, in this contribution we discuss and propose a way forward on URLLC/IIOT operation support in unlicensed spectrum for the Rel-17 WI on Enhanced IIOT and URLLC support. 
2	Discussion
[bookmark: _Hlk43730936]In the email discussion, it was raised that the support of multiple HARQ CB with different priorities in NR-U was already discussed during RAN#86. From a total of 26 companies commenting on this topic, 15 companies are in favor of extending the support to the new HARQ CB introduced in NR-U, 9 companies are not in favor, and 2 suggest further discussion. Many companies mention that the enhancements for overcoming LBT failure are not essential for URLLC under the assumed controlled environment. However, the arguments in favor are that the benefit of new HARQ CB introduced in NR-U goes beyond the initial purpose of LBT failure mitigation, being beneficial for URLLC even in controlled environment. In addition, it was mentioned that the extension should require low specification effort at least for supporting the enhanced Type2-CB with different priorities, while for Type-3 CB, the behavior should be at least clarified. Therefore, given the arguments in favor from many companies and low specification effort required, we propose the following: 
Proposal 1: Extending the support for multiple HARQ CB with different priorities for the new CBs in NR-U should be included as an objective of the Rel-17 WI on Enhanced IIOT and URLLC support.
The email discussion also collected inputs about Rel-16 URLLC/IIOT features whose support for NR-U requires enhancements that should be included among the objectives of the Rel-17 Enhanced IIoT and URLLC support WID. 15 out of 23 companies are in favor of enhancing Rel-16 URLLC/IIOT features for NR-U and various enhancements were listed by the companies. Some common enhancements where mentioned by many companies, such as PDCCH enhancements for DCI formats 0_2/1_2 for unlicensed operation (10 companies) and combined design for PUSCH repetition and multi-PUSCH (7 companies). 6 out of 23 companies think that any enhancement should be treated, and 2 companies think that enhancements are not needed. The argument provided by many companies for not treating any enhancement is that the unlicensed band is not suited for URLLC due to uncontrollable interference. However, as described in the current WID, the target is addressing controlled environments, i.e. where the interference in unlicensed band is rather under control and unexpected interference from other systems and/or radio access technology only sporadically happens. In our view, the parity of features between licensed and unlicensed is beneficial for the support of URLLC in the assumed controlled environment. Therefore, we propose the following: 
Proposal 2: From the Rel-16 URLLC/IIOT features whose support for NR-U requires enhancements, at least extending the support of the new DCI formats 0_2/1_2 for NR-U should be included as an objective of the Rel-17 WI on Enhanced IIOT and URLLC support.
[bookmark: _GoBack]Regarding other features whose support for NR-U requires enhancements, in our input to the email discussion we also included DL SPS enhancements. We highlight the importance of the topic given that RAN1 have already identified and discussed existing issues, such as, i) no support of DL SPS release ACK with Type 3 CB, and ii) potential out-of-order HARQ issue when NN-K1 is utilized prior to a DL SPS occasion. However, in RAN1-101e it was concluded that NR-U and eURLLC interoperability could not be addressed anymore in the scope of Rel-16 maintenance. In our view, these are relatively small open issues, but which require proper technical discussion in Rel-17. Therefore, we propose the following:
Proposal 3: RAN is requested to discuss whether to include DL SPS enhancements in Rel-17 URLLC/IIOT WI.
Enhancements for URLLC/IIOT unlicensed band operation using semi-static channel access mode (a.k.a. FBE) in controlled environments was raised during the email discussion as one of the topics that was already debated during RAN#86. 10 out of 24 companies identified support for UE-initiated COT in semi-static channel access mode as one candidate objective for the Rel-17 WI on Enhanced IIOT and URLLC support. 13 out of 24 companies think that FBE enhancements are not required to improve URLLC/IIOT support in unlicensed spectrum. However, many of the arguments against support of FBE enhancements in Rel-17 WI are based on the assumption that, in environments where FBE is applicable, LBT is not required. This is not the case since LBT is always applicable, also with FBE. What makes semi-static channel access mode attractive for URLLC/IIOT, at least in controlled environments, is the fact that the negative impact of LBT on delay and reliability of transmissions can be reduced. The main limitation with Rel-16 NR-U FBE operation is that UE-initiated configured UL transmissions (e.g. UL configured grants, etc.) are only supported in gNB-initiated COT. This means, the gNB always needs to perform CCA and transmit some DL signal before any UE can transmit using configured UL resources. Such operation has obvious inefficiencies in terms of UL latency and radio resource utilization. On the other hand, the estimated standardization impact of introducing UE-initiated COT in semi-static channel access mode is rather limited. Therefore, based on the quite significant support received during the email discussion and the relatively low standardization effort in RAN1, we propose:
Proposal 4: Specification of support for UE-initiated COT in semi-static channel access mode is introduced as one objective of the Rel-17 WI on Enhanced IIOT and URLLC support. 
In the email discussion, 13 companies propose other (other than FBE enhancement) NR-U specific URLLC/IIOT enhancements being included among the objectives of the Rel-17 Enhanced IIoT and URLLC support WID. Within companies’ proposals, UL wideband operation enhancement for URLLC and increasing UL transmission opportunities are two topics which gained significant interest. However, 11 companies do not want to include other additional NR-U specific URLLC/IIoT enhancements in Rel-17. The major concern is about current time constrained situation for Rel-17.
In order to keep the Rel-17 WI on enhanced IIoT and URLLC support manageable, we propose not to include additional NR-U specific enhancements (other than FBE) for URLLC in Rel-17. Other enhancements could be revisited in further releases.

3	Conclusions
In this contribution, we have the following proposals for way forward on URLLC operation in controlled environments of unlicensed spectrum.
Proposal 1: Extending the support for multiple HARQ CB with different priorities for the new CBs in NR-U should be included as an objective of the Rel-17 WI on Enhanced IIOT and URLLC support.
Proposal 2: From the Rel-16 URLLC/IIOT features whose support for NR-U requires enhancements, at least extending the support of the new DCI formats 0_2/1_2 for NR-U should be included as an objective of the Rel-17 WI on Enhanced IIOT and URLLC support.
Proposal 3: RAN is requested to discuss whether to include DL SPS enhancements in Rel-17 URLLC/IIOT WI.
Proposal 4: Specification of support for UE-initiated COT in semi-static channel access mode is introduced as one objective of the Rel-17 WI on Enhanced IIOT and URLLC support. 
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