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	Reason for change:
	1. 38.214 Section 6.3.1 specifies that intra- and inter-slot frequency hopping is applicable as follows

-    Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
RAN1 specified support for multi-PUSCH scheduling in Rel-16, in which multiple PUSCHs are scheduled by a single DCI. In the above frequency hopping procedure, it is not clear if PUSCH transmission due to multi-PUSCH scheduling by a single DCI is classified as "single-slot" or "multi-slot." As a consequence, it is not clear whether only intra-slot frequency hopping applies, or both intra-slot and inter-slot frequency hopping applies.

2. For operation with shared spectrum, if frequency hopping is enabled for PUSCH or SRS, the different hops of a transmission may be located in different RB sets. As a consequence, there will be channel access problem for the second hop transmission.


	
	

	Summary of change:
	1. Clarification that only intra-slot frequency hopping applies to multiple PUSCH transmissions scheduled with a single DCI 
2. Clarification that UE doesn’t expect two or multiple hops of a PUSCH or SRS transmission are in different RB set.


	
	

	Consequences if not approved:
	1. The frequency hopping procedure for multiple PUSCH transmissions scheduled with a single DCI is undefined.
2. There is channel access problem for the case that the different hops of a PUSCH or SRS transmission may be located in different RB sets.
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*** Unchanged text omitted ***
6.2.1.1	UE SRS frequency hopping procedure







For a given SRS resource, the UE is configured with repetition factor R∈{1,2,4} by higher layer parameter resourceMapping in SRS-Resource where R≤Ns. When frequency hopping within an SRS resource in each slot is not configured (R=Ns), each of the antenna ports of the SRS resource in each slot is mapped in all the  symbols to the same set of subcarriers in the same set of PRBs. When frequency hopping within an SRS resource in each slot is configured without repetition (R=1), according to the SRS hopping parameters , and defined in Clause 6.4.1.4 of [4, TS 38.211], each of the antenna ports of the SRS resource in each slot is mapped to different sets of subcarriers in each OFDM symbol, where the same transmission comb value is assumed for different sets of subcarriers. When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns=4, R=2), each of the antenna ports of the SRS resource in each slot is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols, and frequency hopping across the two pairs is according to the SRS hopping parameters , and .
For operation with shared spectrum channel access, the UE does not expect that multiple hops of an SRS resource transmission are in different RB sets.



A UE may be configured  adjacent symbol aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across  symbols when frequency hopping is configured with R=1. A UE may be configured  adjacent symbols aperiodic SRS resource with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband across two pairs of R adjacent OFDM symbols, when frequency hopping is configured with R=2. Each of the antenna ports of the SRS resource is mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource.
*** Unchanged text omitted ***
[bookmark: _Toc11352165][bookmark: _Toc20318055][bookmark: _Toc27299953][bookmark: _Toc29673228][bookmark: _Toc29673369][bookmark: _Toc29674362][bookmark: _Toc36645592][bookmark: _Toc45810641][bookmark: _Toc75165384]6.3	UE PUSCH frequency hopping procedure
[bookmark: _Toc29673229][bookmark: _Toc29673370][bookmark: _Toc29674363][bookmark: _Toc36645593][bookmark: _Toc45810642][bookmark: _Toc75165385]6.3.1	Frequency hopping for PUSCH repetition Type A
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.
- Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
For operation with shared spectrum channel access, the UE does not expect that two hops of a PUSCH transmission are in different RB sets.
In case of resource allocation type 2, the UE transmits PUSCH without frequency hopping.
In case of resource allocation type 1, whether or not transform precoding is enabled for PUSCH transmission, the UE may perform PUSCH frequency hopping, if the frequency hopping field in a corresponding detected DCI format or in a random access response UL grant is set to 1, or if for a Type 1 PUSCH transmission with a configured grant the higher layer parameter frequencyHoppingOffset is provided, otherwise no PUSCH frequency hopping is performed. When frequency hopping is enabled for PUSCH, the RE mapping is defined in clause 6.3.1.6 of [4, TS 38.211].
*** Unchanged text omitted ***
[bookmark: _Toc29673230][bookmark: _Toc29673371][bookmark: _Toc29674364][bookmark: _Toc36645594][bookmark: _Toc45810643][bookmark: _Toc83310228]6.3.2	Frequency hopping for PUSCH repetition Type B
For PUSCH repetition Type B (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, by frequencyHoppingDCI-0-1 provided in pusch-Config for PUSCH transmission scheduled by DCI format 0_1, and by frequencyHoppingPUSCH-RepTypeB provided in rrc-ConfiguredUplinkGrant for Type 1 configured PUSCH transmission. The frequency hopping mode for Type 2 configured PUSCH transmission follows the configuration of the activating DCI format. One of two frequency hopping modes can be configured:
-	Inter-repetition frequency hopping
-	Inter-slot frequency hopping
For operation with shared spectrum channel access, the UE does not expect that two hops of a PUSCH transmission are in different RB sets.
In case of resource allocation type 1, whether or not transform precoding is enabled for PUSCH transmission, the UE may perform PUSCH frequency hopping, if the frequency hopping field in a corresponding detected DCI format is set to 1, or if for a Type 1 PUSCH transmission with a configured grant the higher layer parameter frequencyHoppingPUSCH-RepTypeB is provided, otherwise no PUSCH frequency hopping is performed. When frequency hopping is enabled for PUSCH, the RE mapping is defined in clause 6.3.1.6 of [4, TS 38.211].
*** Unchanged text omitted ***
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