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Introduction
In RAN1#103-e meeting, the SI on NR coverage enhancement was closed and a new WI was agreed in [1] in RAN#90-e meeting. One of the objectives of this WI is 
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
Some related agreements were made in RAN1#108-e meeting [2]. In this contribution, we discuss the remaining issues on PUSCH repetition type A enhancements and give our proposals.
PUSCH repetition type A enhancement 
After last RAN1 meeting discussion, the following issues are still open.
· Msg3 PUSCH frequency hopping determination 
In last RAN1 meeting, it almost reached consensus on whether UE need to read RRC configuration to determine Msg3 PUSCH frequency hopping. The reason to discuss Msg3 PUSCH frequency hopping determination process is the PUSCH scheduled by DCI format 0_0 with C-RNTI could have the same process as msg3 PUSCH when determining the frequency hopping. Intra-frequency hopping capability for Msg3 is mandatory UE feature, i.e., the component 8) Intra-slot frequency-hopping for PUSCH scheduled by Type 1 CSS before RRC connection of FG5-1. This UE feature is aligned with below proposed common understanding.
	Proposed conclusion on Issue#2-1: [3]
· It is RAN1’s common understanding that:
· For PUSCH scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, the UE is not required to read frequencyHopping in pusch-Config and is required to read the frequency hopping flag information field of the RAR UL grant or the DCI format 0_0 with CRC scrambled by TC-RNTI, for the determination of whether the frequency hopping is configured for the PUSCH or not.
· For PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, the conclusion for R1-2003594 in RAN1#101-e is applied to Rel-17.


Proposal 1: Make a conclusion that for Msg3 PUSCH with or without repetition, UE determine the frequency hopping by frequency hopping flag field in the DCI, not by reading the frequencyHopping IE in PUSCH-Config.
· Frequency hopping for PUSCH scheduled by DCI format 0_0 with C-RNTI
In the current Rel-17 specification 38.214, for PUSCH repetition type A frequency hopping, it limits to PUSCH scheduled by DCI format 0_1 or 0_2. However, intra-frequency hopping for PUSCH is scheduled by DCI format 0_0, the frequency hopping was supported since Rel-15. The issue was discussed in the last two meetings on the detailed specification updates. Two TPs got more companies supported, variant #1 of TP#3 and Variant#2 of TP3. The difference between two TPs is on whether and how to reflect the following RAN1#101 meeting conclusion. It’s common understanding in last RAN1 meeting that the conclusion for R1-2003594 in RAN1#101-e is applied to Rel-17.
	Conclusion[4]
Draft CR in R1-2003594 is rejected for Rel-15 with the following understanding
1. For a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by C-RNTI, MCS-C-RNTI or CS-RNTI, the frequency hopping field in the DCI format 0_0 is not expected to be set to 1 if frequencyHopping in PUSCH-Config is not provided or set to interSlot.
1. For Type 2 CG PUSCH activated by DCI format 0_0 with CRC scrambled by CS-RNTI, the frequency hopping field in the DCI format 0_0 is not expected to be set to 1 if frequencyHopping in configuredGrantConfig is not provided or set to interSlot.


For Variant#1 of TP#3, the UE determines frequency hopping is configured by setting frequency hopping flag field in DCI format 0_0 to 1. And it implicit restricts gNB scheduling that frequencyhopping IE in PUSCH-Config is provided and set to intraSlot. UE just follows gNB instruction to enable frequency hopping. This TP is more aligned with Msg3 PUSCH frequency hopping determination, as UE doesn’t need to read frequencyhopping IE in PUSCH-Config for Msg3 PUSCH frequency hopping determination, and only read the frequency hopping flag information field in DCI format 0_0.
For Variant#2 of TP#3, the UE is configured for frequency hopping by the higher layer frequencyHopping provided in pusch-Config set to ‘intraSlot’, the UE is required to read the frequencyhopping IE in PUSCH-Config just like PUSCH is scheduled by DCI format 0_1 and 0_2. 
Considering the conclusion in RAN1#101-e meeting, if the frequency hopping is configured for PUSCH scheduled by DCI format 0_0, the condition is the UE is configured with PUSCH-Config and frequencyHopping IE set to interSlot. Thus, comparing two TPs, Variant#2 is straightforward and is aligned with the above conclusion. It’s preferred to adopt the Variant#2 in the specification. 
	Variant#1 of TP#3
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, and for PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-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, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-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.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



	Variant#2 of TP#3
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 onfiguredGrantConfig for configured PUSCH transmission. For PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping by the higher layer frequencyHopping provided in pusch-Config set to ‘intraSlot’. 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.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.


Proposal 2: Adopt above frequency hopping related TP, i.e., Variant#2 of TP#3, in TS38.214.
Summary
In this contribution, we discuss the PUSCH repetition type A enhancement aspects, including the maximum repetition number, clarification on available slot. We have the following proposals:
Proposal 1: Make a conclusion that for Msg3 PUSCH with or without repetition, UE determine the frequency hopping by frequency hopping flag field in the DCI, not by reading the frequencyHopping IE in PUSCH-Config.
Proposal 2: Adopt above frequency hopping related TP, i.e., Variant#2 of TP#3, in TS38.214.
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