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Introduction
In this contribution, we provide remaining issues and proposal on PUSCH enhancement for URLLC.
Issue #1: Invalid symbol pattern for configured grant
0. Discussion
In the previous meeting, following has been agreed for PUSCH repetition type B [1].
	Agreement (RRC impact)
For DG PUSCH with PUSCH repetition type B, if dynamic SFI is configured, introduce a first RRC parameter that indicates one pattern for invalid symbols for PUSCH transmission repetition type B applicable to both DCI format 0_1 and 0_2, and introduce a second RRC parameter for each of DCI format 0_1 and 0_2 to indicate the presence of an additional bit in the DCI to indicate whether the pattern applies or not.
· If the first RRC parameter is not configured, semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols.
· If the first RRC parameter is configured and the additional bit exists in a DCI, 
· Value ‘0’ means semi-static flexible symbols are used for PUSCH, and segmentation occurs only around semi-static DL symbols.
· Value ‘1’ means that segmentation occurs around semi-static DL symbols and invalid symbols in the pattern, and the remaining symbols are used for PUSCH.
· If the first RRC parameter is configured and the additional bit does not exist in a DCI, segmentation occurs around semi-static DL symbols and invalid symbols in the pattern, and the remaining symbols are used for PUSCH.
· The first RRC parameter reuses the pattern definition of rateMatchPattern in time domain for PDSCH.



As seen above, invalid symbol pattern can be configured for DG PUSCH with PUSCH repetition type B. Considering the purpose of invalid symbol pattern, it would be natural to use this pattern to configured PUSCH transmission. To apply invalid symbol pattern with one or multiple configured grant, there can be three options as following:
· Option 1: Apply same invalid symbol pattern with DG for CG
· Option 2: Introduce additional invalid symbol pattern which is commonly applied to all CGs
· Option 3: Introduce additional invalid symbol patterns for each CG configuration

If invalid symbol pattern is used for avoiding SRS transmission opportunity, option 1 is simple and effective. For option 2, additional symbol pattern can be configured for all configured grant. Since CG PUSCH cannot be configured on other configured reception, additional pattern may be useful for avoiding those configuration. For option 3, each CG configuration can have different patterns. So, based on priorities of CG configurations, this pattern may let one CG PUSCH avoid other CG PUSCH. Moreover, this option may be useful for certain CG configuration to avoid DMRS symbol of other CG configuration. For example, invalid symbol pattern can be applied to CG PUSCH having low arrival rate traffic. By doing so, gNB can freely configure CG PUSCH on another CG PUSCH without causing DMRS detection problem. From those point of view, option 3 has more flexibility than other options.
Proposal 1: For CG PUSCH with PUSCH repetition type B, one of following options can be considered.
· Option 1: Apply same invalid symbol pattern with DG for CG
· Option 2: Introduce single invalid symbol pattern additionally for all CG
· Option 3: Introduce additional invalid symbol patterns for each CG configuration

Issue #2: Frequency hopping configuration for Type 2 CG
0. Discussion 
So far, there is no agreement on how to configure frequency hopping for Type 2 configured grant with repetition type B. In release 15 and repetition type A, configured PUSCH transmission use same RRC parameter in ConfiguredGrantConfig IE for enabling frequency hopping. For Type 2 CG, following two options has been discussed:
· Option 1: For type 2 CG configuration, frequencyHopping-PUSCHRepTypeB can be configured and once configured, the UE follows frequency hopping scheme configured for repetition type of activation DCI.
· Option 2: The UE follows frequencyHopping-ForDCIFormat0_x in pusch-config based on activation DCI format

By using option 1, Type 2 CG can be configured with specific FH method without regarding activation DCI format. For option 2, Type 2 CG has two choice, DCI format 0_1 and DCI format 0_2. As we know and as evaluated from many of contributions, gain of frequency hopping depends on resource allocation. For example, 7sym*2 PUSCH repetitions could get larger gain from inter-repetition FH than inter-slot FH. On the other hand, inter-slot FH may be more effective 2sym*7 PUSCH repetition than inter-repetition FH. 
Considering multiple configured grant can be used for supporting multiple service types, it would be good to have both configurability, inter-slot and inter repetition. However, if option 2 is adopted, in order to support two of type 2 CG configuration with repetition type B having different FH scheme, DCI format 0_1 and 0_2 should be configured with repetition type B and different FH scheme, respectively. Moreover, if intra-repetition FH, which is being discussed, is supported, there is no way to support such configurability. Considering these aspects, it would be reasonable to live with option 1.  
Proposal 2: RRC parameter frequencyHopping-PUSCHRepTypeB should be common parameter for both type 1 and type 2 CG. 

Conclusion
In this contribution, we discuss on method for enhancing PUSCH transmission for NR URLLC. Our proposals are as follows:
Proposal 1: For CG PUSCH with PUSCH repetition type B, one of following options can be considered.
· Option 1: Apply same invalid symbol pattern with DG for CG
· Option 2: Introduce single invalid symbol pattern additionally for all CG
· Option 3: Introduce additional invalid symbol patterns for each CG configuration
Proposal 2: RRC parameter frequencyHopping-PUSCHRepTypeB should be common parameter for both type 1 and type 2 CG. 
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