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1. Introduction
[bookmark: OLE_LINK2]In RAN1 107-e meeting, the frequency hopping for single/multi PUSCH transmission(s) also including PUCCH/SRS are defined. However, the frequency hopping for NR-U configured grant PUSCH(CG-PUSCH) repetition is not specified. In this contribution, the frequency hopping for NR-U CG-PUSCH repetition is discussed.
2. [bookmark: _Ref498564494]Discussion
1. 
2. 
[bookmark: _Ref521492551][bookmark: PP12]38.214 Section 6.3.1 specifies that intra-slot and inter-slot frequency hopping are applicable for PUSCH repetition type A as follows:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
38.214 Section 6.3.2 specifies that inter-repetition and inter-slot frequency hopping are applicable for PUSCH repetition type B as follows:
-	Inter-repetition frequency hopping
-	Inter-slot frequency hopping
Therefore, there are three alternatives for NR-U CG-PUSCH frequency hopping:
· Option 1: Intra-slot frequency hopping
· Option 2: Inter-slot frequency hopping
· Option 3: Inter-repetition frequency hopping
For option 1, if NR-U CG-PUSCH supports intra-slot frequency hopping, as demonstrated in Figure 1, every CG-PUSCH includes two frequency hops so that the frequency domain diversity gain is achieved. On the other hand, the LBT result does not impact the position of the hops.
[image: ]
[bookmark: _Ref61339487]Figure 1 Intra-slot frequency hopping for CG-PUSCH repetition
For option 2, if NR-U CG-PUSCH repetition supports inter-slot frequency hopping, the first hop and second hop may be associated with different TBs while the same TB may be included in the same hop, which leads that the frequency domain diversity gain cannot be achieved. For example, as demonstrated in Figure 2, the repetition PUSCH of TB1 and TB3 are respectively included in the first hop and second one without frequency-domain diversity gain. 
[image: ]
[bookmark: _Ref61337146]Figure 2 Inter-slot frequency hopping for CG-PUSCH repetition
[bookmark: _Ref95314296][bookmark: _Ref61288273]For option 3, if NR-U CG-PUSCH repetition supports inter-repetition frequency hopping, the frequency domain diversity gain is achieved. However, for both option 2 and option 3, the position of the first hop is up to a configured or transmitted PUSCH that should be clarified. For example, as demonstrated in Figure 3-1 and Figure 3-2, if the position of the first hop is up to the LBT result, gNB may make blind decoding without acknowledging the frequency domain resource.
[bookmark: _Ref95486123][image: ]
Figure 3-1 Inter-repetition frequency hopping for CG-PUSCH repetition, the position of the first hop is up to a configured PUSCH

[image: ]
[bookmark: _Ref95487961]Figure 3-2 Inter-repetition frequency hopping for CG-PUSCH repetition, the position of the first hop is up to an actual transmitted PUSCH
Furthermore, as we can see in chapter 6.1.2.1.3 of TS 38.214, the NR-U CG-PUSCH repetition is classified in PUSCH repetition type A. So, the frequency hopping for NR-U CG-PUSCH repetition can be classified in the frequency hopping for PUSCH repetition type A with minor specification modification. Therefore, option 3 has a larger specification impact than option 1 and option 2. 
[bookmark: _Ref95486273]Table 1 The comparison of the three alternatives
	
	More Spec impact 
	Diversity gain
	LBT impact

	Option 1
	No
	Yes 
	No 

	Option 2
	No
	No 
	Yes 

	Option 3
	Yes
	Yes 
	Yes 



The comparison of the three alternatives of frequency hopping for NR-U CG-PUSCH is listed in Table 1. In summary, the intra-slot frequency hopping (option 1) should be supported for NR-U configured grant PUSCH repletion for larger frequency diversity gain and less spec impact.
[bookmark: _Ref95488425]Proposal 1: NR-U configured grant PUSCH repetition only support intra-slot frequency hopping.
[bookmark: _Ref61288283]Proposal 2: A TP for TS 38.214 clause 6.3.1 is adopted.
	-------------------------------------------- TP for 38.214 6.3.1-------------------------------------------------------------
<unchanged part omitted>
[bookmark: OLE_LINK1]For PUSCH repetition Type A (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. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured and each of multiple configured grant PUSCH transmissions in a configuration where the higher layer parameter cg-nrofSlots and cg-nrofPUSCH-InSlot are provided.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
<unchanged part omitted>
-------------------------------------------------END OF TP-----------------------------------------------------------------



3. Conclusion
In this contribution, we focus on the frequency hopping mode for NR-U CG-PUSCH repetition, and have the following proposals:
Proposal 1: The intra-slot frequency hopping is only supported for NR-U configured grant PUSCH repetition.
Proposal 2: A TP for TS 38.214 clause 6.3.1 is adopted.
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