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1 Introduction
In order to meet URLLC reliability requirement of 99.999%, PUSCH repetition is supported for uplink grant-free transmissions and it is described in TS 38.214 as follows:
The RRC-configured parameter repK and repK-RV define the K repetitions to be applied to the transmitted transport block, and the redundancy version pattern to be applied to the repetitions.
Currently, there are two parameters relative to the time domain resource allocation that are agreed to be configured, however, the time domain repetition pattern within the configured periodicity has not been fully discussed and few agreements are reached.
· Periodicity: K repetitions should be completed in the configured periodicity;

· timeDomainOffset: Offset of a resource with respect to SFN=0 in time domain
In the previous RAN1 meetings, the following agreements were achieved:
RAN1 AH Sep:
Agreements:
· The design for Type 1 and Type 2 UL transmission without UL grant is based on both slot and  mini-slot based tx (at least 7, 4, and 2 OFDM symbols for Dec. 2017)

RAN1 #92:

Agreements:

· Data mapping type A for PDSCH and for PUSCH does not support more than one repetition within one slot.
In addition, when semi-static frame structure is applied, collision is very likely to occur on the transmission direction of the relative symbols for that the grant-free resources are assigned to UE in a semi-static manner. It is agreed that PUSCH repetitions can be transmitted on flexible resources that are configured by UL-DL-configuration-common, UL-DL-configuration-common-Set2, or UL-DL-configuration-dedicated when it does not need to monitor SFI, but PUSCH repetitions are not allowed to be transmitted on flexible resources that are configured by dynamic SFI [TS 38.213 11.1].
For a set of symbols of a slot that are indicated as flexible by higher layer parameters UL-DL-configuration-common, UL-DL-configuration-common-Set2, or UL-DL-configuration-dedicated, when provided to a UE, or when UL-DL-configuration-common, UL-DL-configuration-common-Set2, and UL-DL-configuration-dedicated are not provided to the UE
· If the UE is configured by higher layers to transmit a periodic SRS, or a PUCCH, or a PUSCH, or a PRACH in the set of symbols in the slot, the UE shall transmit the periodic SRS or the PUCCH, or the PUSCH, or the PRACH in the set of symbols of the slot if the UE does not detect a DCI format with CRC scrambled by C-RNTI or CS-RNTI that indicates to the UE to receive PDSCH or CSI-RS in the set of symbols in the slot. Otherwise, the UE shall not transmit the periodic SRS, or the PUCCH, or the PUSCH, or the PRACH in the set of symbols of the slot.

For a set of symbols of a slot that are indicated as flexible by higher layer parameters UL-DL-configuration-common, UL-DL-configuration-common-Set2, and UL-DL-configuration-dedicated, when provided to a UE, or when higher layer parameters UL-DL-configuration-common, UL-DL-configuration-common-Set2, and UL-DL-configuration-dedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot
· If the UE is configured by higher layers transmission of periodic SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot, the UE shall transmit the periodic SRS, or the PUCCH, or the PUSCH, or the PRACH in the set of symbols of the slot only if DCI format 2_0 indicates the set of symbols of the slot as uplink
In this contribution, we will further discuss the PUSCH repetition issue under the semi-static frame structure, focusing on whether flexible symbols in semi-static DL/UL assignment should be used for PUSCH repetition within one slot or over multiple slots.
2 Discussion on PUSCH repetition
1.1 Discussion on mapping type A PUSCH repetition
It has been agreed that data mapping type A for PDSCH and for PUSCH does not support more than one repetition within one slot. Therefore, for PUSCH mapping type A, the repetition would operate in a similar way with multi-slot scheduling where same symbol allocation is applied across the aggregationFactorUL consecutive slots. However, if the flexible resources configured by UL-DL-configuration-common, UL-DL-configuration-common-Set2, or UL-DL-configuration-dedicated are reserved as guard period, no transmission is expected to avoid packet loss.
Figure 1 illustrates a potential semi-static DL/UL assignment with dual periodicities for 30KHz subcarrier spacing. In this case, 4 symbols are semi-static configured as flexible symbols and reserved as GP. In the first periodicity, the last 2 symbols in the fourth slot and the first 2 symbols in the fifth slot are reserved as GP. In the second periodicity, the last 2 symbols in the third slot and the first 2 symbols in the fourth slot are reserved as GP. The blue and red symbols/slots are semi-static configured as DL and UL respectively. This configuration jointly considers the requirements of SSB, uplink traffic load, latency and cell range. Therefore, this is possible configuration in low band deployment. 
In this case, if repK = 4 is configured and the first transmission takes place in the full uplink slot, that is, the symbol allocation is {S=0, L=4}, thus the subsequent PUSCH transmission would possibly occur in the special slot starting with 2 symbol GP based on the current agreements. 
In another case considering remote gNB interference, more flexible symbols should be reserved for GP. That means more flexible symbols should be avoided when gNB scheduling PUSCH transmission over multiple slots. In a case shown in Figure. 2, gNB needs limit PUSCH duration no more than 4 symbols (i.e. mapping type B PUSCH repetition in this case) in each slot when scheduling PUSCH transmission over multiple slots. This limitation will cause additional latency and PUSCH repetition would have no significant gain comparing with one shot transmission with 14-symbol duration. 
To reduce limitation on gNB scheduling and meanwhile avoid collision between repeated PUSCH and GP, there are two alternatives shown as follows:
Alt 1: gNB informs the UE the length of GP by high layer signalling, and UE determines the GP should not be used for repeated PUSCH transmission. However, this alternative needs to introduce extra RRC signalling. In addition, the higher layer signalled GP put restriction on the flexible GP assignment, which is not desired in NR system.
Alt 2: Restrict the repeated PUSCH transmission, excluding the first scheduled PUSCH transmission, on UL symbols configured by semi-static UL/DL assignment or dynamic SFI. This alternative causes minimum specification effort.
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Figure. 1 PUSCH repetition transmission
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Figure. 2: semi-static DL/UL assignment for avoiding remote gNB interference
Proposal 1: For PUSCH repetition with mapping type A, the flexible symbols configured by semi-static DL/UL assignment cannot be used for repeated PUSCH transmission, excluding the first scheduled PUSCH transmission.
1.2 Discussion on mapping type B PUSCH repetition
In RAN1 #92 meeting, it was discussed whether to support more than one repetition within one slot and most companies support it for latency reduction. If mapping type B PUSCH repetition is supported within one slot, the repetition patterns need to be fully discussed. In case of PUSCH mapping Type B repetition going to cross the slot boundary, same symbol allocation can be used across slots as illustrated in Figure.3 for simplicity. However, when flexible resources are reserved for GP purpose, they cannot be used for PUSCH repetition. It can be solved in a similar way with mapping type A PUSCH repetition, i.e. the flexible symbols configured by semi-static DL/UL assignment cannot be used for repeated PUSCH transmission slot, excluding the first scheduled PUSCH transmission slot.
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Figure. 3: PUSCH mapping type B repetition pattern
Proposal 2: For PUSCH repetition with mapping type B, the flexible symbols configured by semi-static DL/UL assignment cannot be used for repeated PUSCH transmission slot, excluding the first scheduled PUSCH transmission slot.
3 Conclusion
In this contribution, we discuss the PUSCH repetition issue under the semi-static frame structure. The following proposal merged proposal 1 & proposal 2 is made:
Proposal: For PUSCH repetition, the flexible symbols configured by semi-static DL/UL assignment cannot be used for repeated PUSCH transmission slot, excluding the first scheduled PUSCH transmission slot.
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