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1. Introduction

In RAN1#107-e, it was agreed to only support intra slot frequency hopping for each of the multiple PUSCHs scheduled by a single DCI for both licensed and unlicensed band. Additionally, the frequency hopping is applied only when the two hops are in the same RB set for PUCCH/SRS/PUSCH. The corresponding CRs; R1-2112822 (CR0265) on TS38.213 and R1-2112823 (CR0220) on TS38.214, were endorsed. 

However, when UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, the frequency hopping scheme for CG-PUSCH remains unclear as it was decided by the Moderator of the email discussion in RAN1#107-e to address this issue in the subsequent meeting. Therefore, in this contribution, we discuss the frequency hopping scheme for CG-PUSCH in unlicensed band.

2. Discussion on frequency hopping for multi CG-PUSCH in NR-U Rel-16
In NR-U Rel-16, a UE can be configured with cg-nrofSlots consecutive slots within a configured grant period. Within each allocated slot, there are cg-nrofPUSCH-InSlot consecutive PUSCH allocations, where the first PUSCH allocation follows the higher layer parameter timeDomainAllocation for Type 1 CG PUSCH transmission or the higher layer configuration according to [10, TS 38.321], and UL grant received on the DCI for Type 2 CG PUSCH transmissions, and the remaining PUSCH allocations have the same length and PUSCH mapping type, and are appended following the previous allocations without any gaps. On the allocated PUSCH transmission occasions wthin a slot and across slots, a UE can transmit multiple PUSCHs with different TBs. In such case, intra slot frequency hopping can be indicated if the two hops are in the same RB sets as illustrated in Figure 1, similar to the agreed case of multiple PUSCH transmission scheduled by single DCI.  
Proposal 1: When UE is configured with cg-nrofSlots and cg-nrofPUSCH-InSlot and repK =1, intra slot frequency hopping can be supported if the two hops are in the same RB set. 
[bookmark: _GoBack]A UE can also repeat PUSCH in the repK earliest consecutive transmission occasion candidates within the same configuration. Although the repetition scheme is categorized into PUSCH repetition type A, the frequency hopping scheme defined for PUSCH repetition type A can not be used directly because there might be multiple repetitions in a slot according to cg-nrofPUSCH-InSlot. Therefore, the inter repetition frequency hopping and the inter slot frequency hopping schemes defined for PUSCH repetition type B can be used in such case if the two hops are in the same RB set as illustrated in Figure 5. However, the inter slot frequency hopping scheme would provide the benefit of frequency diversity only for TB repetitions that are allocated across slots, which also would lead to unbalanced decoding performance over different TBs. The inter repetition frequency hopping scheme is preferred as such.  
Proposal 2: When UE is configured with cg-nrofSlots and cg-nrofPUSCH-InSlot and repK >1, inter repetition frequency hopping defined for PUSCH repetition type B can be supported if the two hops are in the same RB set.
A CR to TS 38.214 v16.8.0 capturing the above proposals is provided in our companion contribution R1-2201623 [1].
[image: ]
[bookmark: _Ref95481994]Figure 1		Intra slot, inter repetition and inter slot frequency hopping for configured grant PUSCH transmission when with cg-nrofSlots, cg-nrofPUSCH-InSlot are configured.

3. Conclusion
Based on the discussion above, we have following proposals.
Proposal 1: When UE is configured with cg-nrofSlots and cg-nrofPUSCH-InSlot and repK =1, intra slot frequency hopping can be supported if the two hops are in the same RB set. 
Proposal 2: When UE is configured with cg-nrofSlots and cg-nrofPUSCH-InSlot and repK >1, inter repetition frequency hopping can be supported if the two hops are in the same RB set.
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