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1 Introduction
In this contribution, we discuss the remaining issues on Rel-16 PUSCH repetition type B. 

2 [bookmark: OLE_LINK69]Discussion on DL/UL interaction for Type-B PUSCH repetitions
Remaining issues on gap symbols after SS/PBCH block or Type-0 CSS
In the previous RAN1#101 e-meeting, RAN1 discussed the necessity of gap symbols after SS/PBCH block or type-0 CSS [1]. The proposals 3 and 4 discussed at the RAN1#101 e-meeting are as follows:  
· Apply numberInvallidSymbolsForDL-UL-Switching to indicate the number of symbols after the last symbol for the reception of SS/PBCH block that are invalid symbols for PUSCH repetition Type B.
· Apply numberInvallidSymbolsForDL-UL-Switching to indicate the number of symbols after the last symbol of PDCCH monitoring occasion in Type-0 CSS that are invalid symbols for PUSCH repetition Type B.
The main motivation of the proposals is to ensure enough RX-to-TX switching period after reception of SS/PBCH block or type-0 CSS from UE perspective. Note that RAN1 already supports RRC-configurable gap symbols for RX-to-TX switching period after semi-static DL symbols and also supports to treat semi-static DL symbol, SS/PBCH block, and type-0 CSS as an invalid symbol for type-B PUSCH repetition. However, unlike the introducing of RRC-configurable gap symbols after semi-static DL symbol, there are no gap symbols after SS/PBCH block or type-0 CSS. During email discussions [1], the consensus based on RAN1 and RAN2 specifications is that UE is not required to receive SS/PBCH block or type-0 CSS all the time. In other words, a UE may transmit type-B PUSCH repetitions and skips to receive SS/PBCH block or type-0 CSS if enough RX-to-TX switching period is not provided. 
However, there was an argument on the necessity of the RRC-configurable gap symbols from system perspective. i.e., the RRC-configurable gap symbol is not only reserved to ensure enough RX-to-TX switching period from UE perspective, but it is also used to avoid unnecessary UL-to-DL interference. For example, due to different TA values of UEs, transmission of a type-B PUSCH repetition right after SS/PBCH block or type-0 CSS from a UE may interfere with reception of SS/PBCH block or type-0 CSS of another UEs. Thus, without the RRC-configurable gap symbols after SS/PBCH block or type-0 CSS, a UE may experience UL-to-DL interference in SS/PBCH blocks or type-0 CSS during the initial access phase or RRM/RLM. Since the potential impacts of UL-to-DL interference are not investigated well in Rel-16, at least, from the system perspective, it is necessary to further study the benefit of the RRC-configurable gap symbols after SS/PBCH block or type-0 CSS. 
· Observation 1: Without the RRC-configurable gap symbols, a UE may experience UL-to-DL interference in SS/PBCH blocks or type-0 CSS during the initial access phase or RRM/RLM. The effects of UL-to-DL interference are not studied well in Rel-16.
· Proposal 1: Apply the RRC-configurable gap symbols after SS/PBCH block or type-0 CSS. 

3 Conclusion
In this contribution, we discussed potential enhancements to PUSCH for Rel-16 URLLC with the proposal as follows: 
· Observation 1: Without the RRC-configurable gap symbols, a UE may experience UL-to-DL interference in SS/PBCH blocks or type-0 CSS during the initial access phase or RRM/RLM. The effects of UL-to-DL interference are not studied well in Rel-16.
· Proposal 1: Apply the RRC-configurable gap symbols after SS/PBCH block or type-0 CSS. 
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