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1 Introduction
[bookmark: _Hlk505938201]In this contribution, we will discuss some remaining issues on UL data transmission without grant, i.e. Configured Grant Type 1 and Type 2, especially on the priority handling when overlapping with other uplink transmissions, including grant based transmission, UCI on PUCCH or PUSCH, and reference signals. 
2 Discussion on priority handling for GF transmission with other UL transmission
With grant based PUSCH
In LTE system, if UE wants to transmit an uplink data, it first needs to send an Scheduling Request to eNB and then an uplink grant is sent by eNB to assign some valid resources for the UE. However, this procedure requires additional latency and the 0.5ms user plane latency requirement for URLLC may not be satisfied. Therefore, uplink transmission without grant is supported in NR for uplink latency reduction. According to the previous agreements, there are two types of grant free transmissions, i.e. Configured Grant Type 1 and Type 2:
-	configured grant Type 1 where an uplink grant is provided by RRC, and stored as configured uplink grant;
-	configured grant Type 2 where an uplink grant is provided by PDCCH, and stored or cleared as configured uplink grant based on L1 signalling indicating configured grant activation or deactivation.
In order to meet the URLLC latency requirement, the resources for grant-free transmission need to be pre-assigned to UE and should be dense enough to guarantee the latency whenever the URLLC packet arrives. However, some URLLC traffics have a very low transmission frequency and their arriving time are unpredictable, it is thriftless to leave the pre-assigned resource unused. Therefore, grant based transmission may be dynamic scheduled on the grant free resources. In addition, when DFT-s-OFDM transmission is configured, to ensure the UL single carrier characteristic, it is preffered to allow at most one uplink transmission in frequency domain at a given time. Therefore, the priority handling for GF transmission and GB transmission should be clarified when GF transmission and GB transmission are not allowed simultaneously. 
[bookmark: _GoBack]In fact, we suppose that this can be decided by UE considering the priority of the scheduled data and the grant free transmission data. Assuming that the grant free resources are configured at least to meet the minimum latency requirement for URLLC, such that if the URLLC data arrives, it should be transmitted immediately. In this way, the GF data is not expected to be dropped. However, if the dynamic grant is used to schedule a re-transmission of URLLC data packet or transmission of some data with higher priority, the GF data should be dropped to guarantee the reliability of grant based data. It is expected that gNB is able to schedule the latency-insensitive service on resources that are not assigned to grant free transmission.
Once gNB schedules grant based data that are partially or completely overlapped with grant free resource, it will try to decode both GF transmission on grant free resources and GB transmission on the dynamically assigned resources. Therefore, there is no ambiguous problem between gNB and UE. 
Proposal 1: UE decides which one is transmitted when GF transmission and GB transmission collide and are not allowed simultaneously. Traffic priority could be taken into account by UE to make the decision.
With UCI
The resource configurations for all SR, SP-CSI reporting, periodic CSI reporting, and Configured Grant are periodic and semi-static in the time-domain, thus they are possible to overlap in some way. It is agreed in RAN1 #AH 201801 that:
Agreements:
· uci-on-PUSCH: CHOICE {dynamic EQUENCE (SIZE (1..4)) OF BetaOffsets, semiStatic BetaOffsets} }
· UCI on PUSCH for configured grant is supported.
· Dropping/multiplexing rules for UCI to be further discussed.
· Note: For Type 1 UL data transmission without grant, “uci-on-PUSCH” should be “semiStatic BetaOffsets”
[bookmark: _Hlk505961878]On the one hand, as URLLC transmission has higher priority, the measurement reporting and feedback to facilitate other data transmissions shall be dropped. On the other hand, some ACK/NACK feedback or A-CSI reporting for DL URLLC can be urgent and immediate report may be needed. Therefore, we suppose that whether the UCI piggyback is supported or not should be based on the UCI type and payload size. A general principle is that some urgent and dynamic configured UCI type with small payload size can be piggybacked on grant free PUSCH, otherwise, the UCI should be dropped by UE. More detailed priority and mapping rules can be further discussed. 
Similar with the discussion of collision handling with GB data, once gNB configures or schedules UCI that are partially or completely overlapped with grant free resource, it will try to decode both GF transmission on grant free resources and UCI on the dynamically or semi-statically assigned resources. Therefore, there is no ambiguous problem between gNB and UE. 
Proposal 2: Some urgent and dynamic configured UCI type with small payload size can be piggybacked on grant free PUSCH, otherwise, it should be dropped.
With SRS
Three types of SRS are supported in NR, namely, periodic SRS, semi-persistent SRS and aperiodic SRS. Periodic SRS and semi-persistent SRS are triggered by higher layer signaling and are configured in a semi-static manner, while aperiodic SRS is triggered by dynamic DCI and is more flexible. The SRS are served for better data transmission, and according to the previous agreements, when PUSCH and SRS are transmitted in the same slot, the UE may be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS. Therefore, considering the latency requirement of URLLC while lower MCS/code rate can be used for more robust transmission, we suppose that grant free transmission data should take precedence in case collision with SRS.
Similar with the discussion of collision handling with GB data, once gNB configures or schedules SRS that are partially or completely overlapped with grant free resource, it will try to decode both GF transmission on grant free resources and SRS on the dynamically or semi-statically assigned resources. Therefore, there is no ambiguous problem between gNB and UE. 
Proposal 3: Grant free transmission data should take precedence in case of collision with SRS.
3 Conclusions
In this contribution, we discussed the collision handling issue for UL URLLC transmission and the following proposals are made:
Proposal 1: UE decides which one is transmitted when GF transmission and GB transmission collide and are not allowed simultaneously. Traffic priority could be taken into account by UE to make the decision.
Proposal 2: Some urgent and dynamic configured UCI type with small payload size can be piggybacked on grant free PUSCH.
Proposal 3: Grant free transmission should take precedence in case of collision with SRS.
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