
3GPP TSG RAN WG1#106-e		R1-2107976
e-Meeting, August 16th – 27th, 2021

Source:	vivo
[bookmark: Title]Title:	Discussion on frequency hopping for multi-PUSCH scheduling
[bookmark: Source]Agenda Item:	7.2.2
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: _GoBack]Introduction & Background
In RAN#82 meeting, the WID of the NR access to the unlicensed spectrum has been approved [1]. The following physical layer procedures have been identified as the objectives of the work item.
-	Physical layer procedure(s) including [RAN1, RAN2]:
[bookmark: _Hlk532426838]- 	HARQ operation: NR HARQ feedback mechanisms are the baseline for NR-U operation with extensions in line with agreements during the study phase (NR-U TR section 7.2.1.3.3), including immediate transmission of HARQ A/N for the corresponding data in the same shared COT as well as transmission of HARQ A/N in a subsequent COT. Potentially support mechanisms to provide multiple and/or supplemental time and/or frequency domain transmission opportunities. (RAN1)
-	Scheduling multiple TTIs for PUSCH in-line with agreements from the study phase (TR 38.889, Section 7.2.1.3.3). (RAN1)
In RAN#86 meeting, the work item has been completed with some remaining issues. In this contribution, we discuss frequency hopping for multi-PUSCH scheduling.
2. Discussion
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In TS38.214 v16.6.0 [2], there are some descriptions as follows.
 (
6.1.2.1
Resource allocation in time domain
……
-
f
or PUSCH scheduled by DCI format 0_1, if 
pusch-RepTypeIndicatorDCI-0-1
  is set to '
pusch-RepTypeB
', the UE applies PUSCH repetition Type B procedure when determining the time domain resource allocation. For PUSCH scheduled by DCI format 0_2, if 
pusch-RepTypeIndicatorDCI-0-2
 is set to '
pusch-RepTypeB
', the UE applies PUSCH repetition Type B procedure when determining the time domain resource allocation. 
Otherwise, the UE applies PUSCH repetition Type A procedure
 when determining the time domain resource allocation for PUSCH scheduled by PDCCH.
……
)
Since multi-PUSCH scheduling in conjunction with PUSCH repetition Type B has not been discussed so far, it is not expected to set pusch-RepTypeIndicatorDCI-0-1 to 'pusch-RepTypeB', so multi-PUSCH scheduling by DCI format 0_1 should follow PUSCH repetition Type A procedure when determining the time domain resource allocation for PUSCH scheduled by PDCCH.
Observation 1: Multi-PUSCH scheduling by DCI format 0_1 follows PUSCH repetition Type A procedure when determining the time domain resource allocation for PUSCH scheduled by PDCCH.
In TS38.214 v16.6.0 [2], the following description was agreed during RAN1#104-e meeting.
 (
6.1.2.1
Resource allocation in time domain
……
If a UE is configured with higher layer parameter 
pusch-TimeDomainAllocationListForMultiPUSCH
, the UE does not expect to be configured with 
pusch-AggregationFactor
.
……
)
Based on the above description, when pusch-TimeDomainAllocationListForMultiPUSCH is configured, no actual PUSCH repetition with Type A will be expected, even only a single PUSCH is scheduled in actual based on one row from pusch-TimeDomainAllocationListForMultiPUSCH. In other words, no multi-slot PUSCH transmission will be expected if multi-PUSCH scheduling is configured or enabled.
Observation 2: No multi-slot PUSCH transmission will be expected if multi-PUSCH scheduling is configured or enabled.
In TS38.214 v16.6.0 [2], frequency hopping for PUSCH repetition Type A is specified as follows.
 (
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.
-
Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
……
)
Based on the above description, since inter-slot frequency hopping is only applicable to multi-slot PUSCH transmission, only intra-slot frequency hopping can be considered for multi-PUSCH scheduling.
In actual, multiple PUSCHs scheduled by a single DCI without repetition are totally the same as that scheduled by respective DCI where each DCI schedules only a single PUSCH without repetition, in terms of transmission properties. In other words, multi-PUSCH scheduling can be regarded as single slot transmission. Therefore, intra-slot frequency hopping is applicable to multi-PUSCH scheduling naturally.
Proposal 1: Clarify that intra-slot frequency hopping is applicable to multi-PUSCH scheduling, while inter-slot frequency hopping is not applicable to multi-PUSCH scheduling.
3. Conclusion
In this contribution, frequency hopping for multi-PUSCH scheduling has been discussed, and the proposals and observations made are summarized below:
Observation 1: Multi-PUSCH scheduling by DCI format 0_1 follows PUSCH repetition Type A procedure when determining the time domain resource allocation for PUSCH scheduled by PDCCH.
Observation 2: No multi-slot PUSCH transmission will be expected if multi-PUSCH scheduling is configured or enabled.
Proposal 1: Clarify that intra-slot frequency hopping is applicable to multi-PUSCH scheduling, while inter-slot frequency hopping is not applicable to multi-PUSCH scheduling.
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