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1 Introduction
[bookmark: _Hlk92828291]In this contribution, we discuss the remaining issue for enhanced configured-grant PUSCH for URLLC in an unlicensed band.

Remaining issue on UL enhancement for Unlicensed URLLC/IIoT 
Enhanced configured-grant PUSCH for URLLC in an unlicensed band.
LBT is considered as a channel access procedure by default to perform UL/DL transmission in unlicensed band operation. Depending on the success and failure of LBT, a separate operation may be required for the reception by a UE and transmission from a gNB. In particular, the SS/PBCH block in the NR system for the initial access procedure must be transmitted successfully from the base station to a UE for time/frequency synchronization and cell ID detection by the UE.
However, in the unlicensed band, because the transmission of the SS/PBCH block may vary depending on the results of the LBT performed by the gNB, the gNB and the UE are operated by setting the position of the candidate SS/PBCH block reception with an assumption of multiple candidate positions of same SS/PBCH block index for the UE. 
For configured grant PUSCH, in the case of the PUSCH repetition type A specified from Rel-15 and the PUSCH repetition type B specified in the Rel-16 URLLC work item, those operations were originally set for licensed band operation. Therefore, when operating in the licensed band, the UE always assumes that the gNB transmits the SS/PBCH block at the positions configured to the UE, so the time and frequency resources in the positions for the SS/PBCH block reception are excluded at the resources to perform the UE’s PUSCH repetition type A/type B. However, for the transmission of the SS/PBCH block in the unlicensed spectrum, as described above, the locations of the candidate SS/PBCH blocks that the UE should assume for the reception of the SS/PBCH block are set to multiple candidate positions for the same index of the SS/PBCH block. In particular, when the UE detects a certain SS/PBCH block index since the UE assumes that the number of transmitted SS/PBCH blocks with the same SS/PBCH block index is not larger than one from the UE’s perspective in Rel-16 [1], the corresponding resources at other candidate positions of SS/PBCH block with the same index can be used as a time/frequency resource for PUSCH repetition type A or type B. Therefore, it should be allowed to transmit configured grant PUSCH with repetition at candidate SS/PBCH block positions configured with the same SS/PBCH block index after a UE successfully detects the SS/PBCH block index.
· Proposal: It should be allowed to transmit configured-grant PUSCH with repetition at candidate SS/PBCH block positions for the same SS/PBCH block index after the detection of the SS/PBCH block index.

Conclusion
In this contribution, we have discussed the remaining issue for enhanced configured-grant PUSCH for URLLC in an unlicensed band. As a conclusion, we summarize our views as follows:
· Proposal: It should be allowed to transmit configured-grant PUSCH with repetition at candidate SS/PBCH block positions for the same SS/PBCH block index after the detection of the SS/PBCH block index.
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