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1 Introduction
In this contribution, we discuss the remaining issues on UL data transmission without dynamic scheduling, i.e., Configured Grant Type 1 and Type 2, including the clarifications of the values and ranges of related RRC parameters, the resource configuration of the K TOs for the repetitions within one period including the interactions with SFI, as well as the priority handling when overlapping with other UL transmissions. 
Related text proposals are summarized in [1].
2 Corrections on values and ranges of RRC parameters
A set of RRC parameters have been agreed for Type 1 and Type 2 Configured Grant resource configuration, which have been captured in TS 38.331 [2]. The values and ranges of some RRC parameters are still left open, and some of the parameters have corresponding values that re-use the same contents in DCI. In this section, we give further discussions on the values and range of RRC parameters, which can be further agreed in RAN2.
2.1 timeDomainOffset

The timeDomainOffset in RRC refers to the offset of a resource with respect to SFN=0 for Type 1 GF. As for Type 1 GF, there is no DCI for resource configuration, the UE cannot follow the Grant-based (GB) case to determine where the first GF resource is located. In this sense, the timeDomainOffset is used to indicate where the configured GF resources are initialized, whose functionality is similar as the slot offset K2 in the Time-domain PUSCH resources field of the DCI.
Since the K2 is in the unit of slot, i.e., indicating the offset of slots, it is reasonable to use slot as unit also for the timeDomainOffset when indicating where the GF resources are initialized. The symbol offset within the starting slot for the GF transmission can be indicated by the timeDomainAllocation. 
Given the reference timing for the timeDomainOffset is SFN=0,  the value range for the timeDomainOffset can be any integer between 0 and 320-1, where 320 is the maximum number of slots in one frame when the subcarrier spacing configuration parameter u is 5. 

Proposal 1: For Configured Grant Type 1, the RRC parameter timeDomainOffset is in the unit of slot, whose value can be any integer between 0 and 319.
2.2 timeDomainAllocation

It is specified in [3] that if the UE is configured with UL-TWG-type1, the row index of an RRC configured table [pusch-symbolAllocation] is determined by the higher layer parameter UL-TWG-tim-dom. The UL-TWG-tim-dom refers to timeDomainAllocation in [2]. 
For the GB case, given a row index, it defines the values of three parameters jointly:  the slot offset K2, the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH reception. However, since the starting slot reference is already given by the RRC parameter timeDomainOffset as analyzed in section 2.1, the slot offset K2 is no longer needed for Type 1 GF, which should thus be ignored by the Type 1 GF UE. In this case, only the rest of the two parameters values defined by a row index of the table [pusch-symbolAllocation] for the timeDomainAllocation are valid for GF Type 1.

Proposal 2: The slot offset K2 indicated by the row index of the table [pusch-symbolAllocation] for the timeDomainAllocation should be ignored by the UE configured with Configured Grant Type 1.
2.3 Frequency domain allocation

It is specified in [3] that if the UE is configured with UL-TWG-type1, the frequency domain resource allocation is determined by the higher layer parameter UL-TWG-freq-dom. The L1 parameter UL-TWG-freq-dom corresponds to the RAN2 parameter freuencyDomainAllocation in [2]. 

For the UE configured with UL-TWG-type1, the UE shall use the uplink frequency resource allocation type as defined by the RRC configured parameter Resource-allocation-config for PUSCH. For uplink resource allocation of type 0, the resource block assignment information is configured by the higher layer parameter UL-TWG-freq-dom that includes a bitmap (18 bits) indicating the Resource Block Groups (RBGs), in a way same as the case for grant-based transmission; for uplink resource allocation of type 1, the resource block assignment information is configured by the higher layer parameter UL-TWG-freq-dom that consists of a resource indication value (RIV) corresponding to a starting virtual resource block and a length in terms of contiguously allocated physical resource blocks, in a way same as the case for grant-based transmission, and 16 bits are needed to indicate such value.  

Proposal 3: For a UE configured with Configured Grant Type1, the frequency resource block assignment for the UE is configured by the higher layer parameter UL-TWG-freq-dom, in a way that is the same as that in the grant-based case indicated by DCI, that 

· includes a bitmap indicating the Resource Block Groups (RBGs) for the uplink resource allocation of type 0; or
· consists of a resource indication value (RIV) corresponding to a starting virtual resource block and a length in terms of contiguously allocated physical resource blocks for the uplink resource allocation of type 1.
2.4 Configuration of the K TOs within a period

It is agreed in RAN1 Adhoc#3 meeting [4] that the design for Type 1 and Type 2 GF is based on both slot and mini-slot based transmission (at least 7, 4, and 2 OFDM symbols for Dec. 2017). However, it is a bit unclear to the UE how to configure the K TOs within the period P, i.e., how to determine whether to configure slot-based TO (only one TO/repetition within one slot) or mini-slot-based TO (multiple TOs/repetitions within one slot). For example, when K is set to 2, P is set to 28 symbols, and the start and length indicator SLIV indicates symbol 3 to symbol 6 for the transmission of one repetition, then according to the agreements and the specification, the UE can configure either mini-slot-based TO (as shown in Figure 1(a)) or slot-based TO (as shown in Figure 1(b)).
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Figure 1 Illustration of mini-slot-based and slot-based TO configuration
To remove the above ambiguity, several ways can be considered, e.g., the gNB can explicitly indicate how to configure the K TOs within the period or it can be implicitly determined according to the already configured parameters such as the periodicity P. To minimize the specification work and to avoid further signaling, we may suggest to using implicit way. Since it seems natural that when P is equal to or smaller than 1ms, the latency is very much concerned, in this case, mini-slot based allocation is expected. 
Proposal 4: For UE with Configured Grant, if P<=1 ms, the transmission occasion(s) are consecutively allocated within P; Otherwise, at most one transmission occasion per slot is allocated within P.
On the other hand, since there are different types of slot formats as in Table 4.3.2-3 in TS 38.211 [7], some rules are needed for the configuration of the K TOs to avoid ambiguity and to minimize the remaining specification work.
Firstly, as already specified in TS 38.213 [5], it is expected that both Type 1 and Type 2 GF resources are only configured on UL symbols. Then to simplify the specification and also the UE behavior, the dynamic SFI that changing the flexible symbols for a given slot should be ignored for GF resource configuration. 
Secondly, for slot-based TO configuration where at most one TO per slot is configured, the K TOs are located in the first K slots within the period. In each of the K slots, the TO is located at the continuous L physical symbols given by the timeDomainAllcation in RRC for Type 1 and Time-domain PUSCH resources field in DCI for Type 2. Note that in this case, it is possible that the L continuous physical symbols contain some unavailable symbols for UL GF transmission (such as DL symbols or flexible symbols). Those symbols should not be used for TBS calculation for the UL transmission. 
Thirdly, for mini-slot-based TO configuration, to simplify the design and minimize the specification work, we suggest to consider two general rules: 1) TO configuration does not cross slot boundary; 2) always configure a TO in continuously available UL symbols to avoid any pucturing/rate matching or postponing operations. In this way, the first TO is configured in the first L consecutive UL symbols within the period; for other TOs within the period when K>1, each of them is configured in the next first L consecutive UL symbols after the previous TO.
We summarize the rules for the K TOs configurations within P as follows.
Proposal 5: For both Type 1 and Type 2 Configured Grant, 

· The UE only uses the symbols indicated as “uplink” by higher-layer parameters for GF resource configuration and ignores the dynamic SFI.
· For slot-based TO configuration, within the L symbols indicated by the timeDomainAllcation, only the symbols indicated as “uplink” are used.
· For mini-slot based TO configuration, a TO with L symbols is configured at the first continuous L symbols indicated as “uplink” within a slot after the start of the period or the previous TO. 
2.5 HARQ process number for one CS-PUSCH configuration

The RRC parameter nrofHARQ-processes refers to the maximum number of HARQ processes supported for one GF configuration. For PUSCH, it is agreed that at most 16 HARQ processes can be supported. Thus, the number of HARQ processes for one GF configuration can be any integer between 1 and 16 for both Type 1 and Type 2.
Proposal 6: The number of HARQ processes [nrofHARQ-processes] for one Configured Grant configuration can be any integer between 1 and 16 for both Type 1 and Type 2.
2.6 Others 
For those parameters which have corresponding parameters in DCI, e.g., dmrs and mcsAndTBS, the value and ranges can follow what have been agreed for DCI [6].
Proposal 7: The RRC parameters of the Configured Grant configuration that share the corresponding values in the DCI, e.g., dmrs and mcsAndTBS, should follow the agreements for the corresponding DCI fields.
3 Corrections on collision handling and repetition counting
This section discusses the UE behavior when the UL transmission with Configured Grant is colliding with other UL transmissions, including GB transmission, UCI on PUCCH or PUSCH, and SRS. 
Note that in order to differentiate the PUSCH used for GF transmission and the PUSCH used for GB transmission, in the following text, we may use Configured Grant PUSCH (CG-PUSCH in short) and GB-PUSCH to represent the two, respectively.
3.1 On GB-PUSCH

In current NR specifications, there is at most one TB to be transmitted in the uplink at a given time. It should be the responsibility of the gNB not to schedule two PUSCHs (CG-PUSCH and/or GB-PUSCH) that are overlapping in time. For example for requesting an aperiodic CSI-report for URLLC PDSCH or for scheduling the retransmission of a CS-PUSCH by DCI indicating a relatively small timing gap for the start of the retransmission of PUSCH, i.e. K2, due to the low latency requirement. In either case, the UE shall prioritize the GB-PUSCH over the CG-PUSCH at a colliding transmission occasion.
Proposal 8: Data transmission with dynamic grant is prioritized over data transmission with Configured Grant when the transmission occasions of the two are (partially) overlapped. 

3.2 On UCI over PUCCH/PUSCH

The discussion depends on UCI types including scheduling request (SR), HARQ feedback, and CSI. 

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. On one hand, as the data transmission should have higher priority than the measurement reporting that facilitates other data transmissions, the UE with Configured Grant shall drop the measurement reporting and perform GF transmission on the configured TOs. On the other hand, ff the transmission of SR would collide with some GF transmission on the configured TOs, it should be dropped since the GF transmission can serve the same purpose besides the data transmission. In this case, the gNB can avoid duplicated blind detections in two regions. BSR, if needed, can also be sent as part of MAC CE in the GF transmission to indicate the upcoming traffic, which can be left as UE implementation choice. 
As for HARQ ACK/NACK feedback to facilitate the DL data transmission, if the corresponding PUCCH resource is (partially) overlapped with GF transmission in some configured TOs, it shall be dropped to guarantee the UL data transmission, especially for URLLC case. However, for some urgent feedbacks (if needed, such as some A-CSI trigged by DCI or some ACK feedback), the gNB can trigger them to be transmitted/piggybacked via GB-PUSCH. In this case, according to Proposal 7, the GF transmission would be canceled if there is collision with the GB-PUSCH on the configured transmission occasions.  
Following the rules discussed above (i.e., urgent UCIs can be transmitted/piggybacked via GB-PUSCH, while no-urgent UCIs can wait), to minimize specification impact, there is no further need to introduce piggyback of UC on GF transmissions.  
Proposal 9: Data transmission with Configured Grant is prioritized over the UCI transmission on the semi-statically configured resources when the transmission occasions of the two are (partially) overlapped. 

3.3 On SRS

Similar rules can be applied to handle the potential collision of SRS transmission and GF transmission of the same UE at the same time. Specifically, type 1 SRS triggered by DCI shall have higher priority than the GF transmission if they collide, while type 0 SRS triggered by higher layer signalling for SP-SRS or P-SRS can be dropped if overlapped with GF transmission.
Proposal 10: For SRS (partially) overlapped with the configured transmission occasions of Configured Grant, trigger type 1 SRS is prioritized over data transmission with Configured Grant, and data transmission with Configured Grant is prioritized over type 0 SRS.
3.4 On repetition counting
When UE is configured with UL Configured Grant, how to count the repetitions on the configured TOs needs further discussion, especially where the UE needs to drop the repetition on the configured TO and prioritize the other UL transmissions.
In the case a repetition on a configured TO needs to be dropped due to collision with other higher priority UL transmissions, there are two options for counting the repetitions.
· Option 1: to drop the repetition on the TO but still count it as one repetition of the total maximum K repetitions. This option requires least specification work.
· Option 2: to drop the repetition on the TO and do not count it as one repetition of the total maximum K repetitions if there is extra UL resource available to postpone the TO within the same period after the K originally configured TOs. The dropped repetition is counted only when there is no extra UL resource to postpone a TO within the same period. This option requires more specification work but it improves the reliability of the repetitions, which can be considered in the next phase of NR.
Proposal 11: When a repetition (including the first transmission) with the Configured Grant on a configured transmission occasion is canceled due to the (partial) overlapping with uplink transmission of higher priorities (e.g., GB-PUSCH or trigger type 1 SRS), it is still counted as one of the total maximum K repetitions within a period.

4 Conclusions 
In this contribution, we discuss the remaining issues on UL GF. Proposals are summarized below. Corresponding text proposals are in [1].
Proposal 1: For Configured Grant Type 1, the RRC parameter timeDomainOffset is in the unit of slot, whose value can be any integer between 0 and 319.
Proposal 2: The slot offset K2 indicated by the row index of the table [pusch-symbolAllocation] for the timeDomainAllocation should be ignored by the UE configured with Configured Grant Type 1.
Proposal 3: For a UE configured with Configured Grant Type1, the frequency resource block assignment for the UE is configured by the higher layer parameter UL-TWG-freq-dom, in a way that is the same as that in the grant-based case indicated by DCI, that 

· includes a bitmap indicating the Resource Block Groups (RBGs) for the uplink resource allocation of type 0; or
· consists of a resource indication value (RIV) corresponding to a starting virtual resource block and a length in terms of contiguously allocated physical resource blocks for the uplink resource allocation of type 1.
Proposal 4: For UE with Configured Grant, if P<=1 ms, the transmission occasion(s) are consecutively allocated within P; Otherwise, at most one transmission occasion per slot is allocated within P.
Proposal 5: For both Type 1 and Type 2 Configured Grant, 

· The UE only uses the symbols indicated as “uplink” by higher-layer parameters for GF resource configuration and ignores the dynamic SFI.
· For slot-based TO configuration, within the L symbols indicated by the timeDomainAllcation, only the symbols indicated as “uplink” are used.
· For mini-slot based TO configuration, a TO with L symbols is configured at the first continuous L symbols indicated as “uplink” within a slot after the start of the period or the previous TO. 
Proposal 6: The number of HARQ processes [nrofHARQ-processes] for one Configured Grant configuration can be any integer between 1 and 16 for both Type 1 and Type 2.
Proposal 7: The RRC parameters of the Configured Grant configuration that share the corresponding values in the DCI, e.g., dmrs and mcsAndTBS, should follow the agreements for the corresponding DCI fields.
Proposal 8: Data transmission with dynamic grant is prioritized over data transmission with Configured Grant when the transmission occasions of the two are (partially) overlapped. 

Proposal 9: Data transmission with Configured Grant is prioritized over the UCI transmission on the semi-statically configured resources when the transmission occasions of the two are (partially) overlapped. 

Proposal 10: For SRS (partially) overlapped with the configured transmission occasions of Configured Grant, trigger type 1 SRS is prioritized over data transmission with Configured Grant, and data transmission with Configured Grant is prioritized over type 0 SRS.
Proposal 11: When a repetition (including the first transmission) with the Configured Grant on a configured transmission occasion is canceled due to the (partial) overlapping with uplink transmission of higher priorities (e.g., GB-PUSCH or trigger type 1 SRS), it is still counted as one of the total maximum K repetitions within a period.
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