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 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK2][bookmark: OLE_LINK1]In this contribution, we will discuss the remaining issues on frequency hopping for NR-U configured grant PUSCH.
[bookmark: _Toc28873153] Discussion 
According to the spec description in section 6.1.2.3.1 of TS 38.214 [1], the repetition of NR-U CG-PUSCH belongs to PUSCH repetition Type A. Therefore, the frequency hopping mode for PUSCH repetition Type A can be reused or referenced to design the frequency hopping for the repetition of NR-U CG-PUSCH.
For PUSCH repetition Type A, one of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
For intra-slot frequency hopping, it is suitable for repetition of NR-U CG-PUSCH for the reason that the gain of frequency hooping can be achieved stably. For example, each repetition of TB1 and TB2 includes 2 hops to achieve the gain of frequency hopping as shown in Figure 1. 


Figure 1: Intra-slot frequency hopping for repetition of NR-U CG-PUSCH
For inter-slot frequency hopping, it is not suitable for the repetition of NR-U CG-PUSCH for the reason that same TB may be included in the same hop but different TB included in the different hop as shown in Figure 2. The repetition of TB1 in the first hop and the repetition of TB 2 in the second hop. In this condition, the gain of frequency hopping cannot be achieved for TB1 and TB2.


Figure 2: Inter-slot frequency hopping for the repetition of NR-U CG-PUSCH
For frequency hopping for repetition of NR-U CG-PUSCH, different from licensed band, LBT may need to be performed immediately before each hop of CG-PUSCH transmission and the second hop may be dropped when the channel of the second hop is busy. Actually, supporting frequency hopping may reduce the reliability of CG-PUSCH. Therefore, two hops of a NR-U CG-PUSCH transmission should be restricted in the same RB set.
Proposal 1: Intra-slot frequency hopping can be reused to repetition of NR-U CG-PUSCH and two hops of a NR-U CG-PUSCH transmission should be restricted in the same RB set.
Proposal 2:  Adopt TP #1 in Tdoc R1-2201398.
TP #1
< Start of text proposal of 38.214>
6.3.1 Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in configuredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured and configured PUSCH transmission when cg-RetransmissionTimer is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
[bookmark: _GoBack]For operation with shared spectrum channel access, the UE does not expect that two hops of a configured or scheduled PUSCH transmission are in different RB sets.
< End of text proposal of 38.214>
 Conclusion
In this contribution, we discussed the remaining issues on frequency hopping for NR-U configured grant PUSCH. Based on this, the following proposals are provided:
Proposal 1: Intra-slot frequency hopping can be reused to repetition of NR-U CG-PUSCH and two hops of a NR-U CG-PUSCH transmission should be restricted in the same RB set.
Proposal 2: Adopt TP #1 in Tdoc R1-2201398.
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