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Introduction
In RAN1#96bis, the following agreements related to the uplink grant-free transmissions for eURLLC were reached:
Agreements:
· Support separate RRC parameters for different configured grant configurations (for both type 1 and type 2 configured grants) for a given BWP of a serving cell.
· FFS whether or not some parameters can be common among different configured grant configurations 
Agreements:
· Support separate activation for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more configured grant Type 2 configurations
· Support separate release for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more configured grant Type 2 configurations 

Further in RAN1 #97 it was agreed that:
Agreements:
· For the maximum number of UL CG configurations per BWP of a serving cell:
· 12
Agreements:
· Support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell if the bit-length for indication which configurations released is no more than 4 bits and DCI size is not impacted by adopting joint release. 
· FFS details. 
Agreements:
· Adopt option 4 with the following update:
· The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first “nominal” repetition.
· FFS the detailed interaction with the procedure of UL/DL direction determination

In RAN1 #98 it was agreed that
Agreements:
· M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
· Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
· In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
Conclusion:
· No support of joint activation in a DCI for two or more configured grant Type 2 configurations in Rel-16

Working assumption:
· For activation and release of UL CG, same field(s) is/are used for a DCI format

In the subsequent sections of this paper, we present our views on details about how to reduce transmission alignment delay without scarifying reliability, and symbol direction determination and segmentation details for UL configured grant transmission. 
Configured Grant Operation: Potential Open Issues
As agreed in RAN1#95, to reduce the latency and to ensure reliability, a UE can be configured with multiple grant-free configurations. Further, no single grant-free PUSCH transmission is allowed to cross the slot boundary. Besides, it is desirable to consider a common solution between enhanced dynamic PUSCH and enhanced UL configured grant. In [1], different options were studied as baseline solutions for enhanced PUSCH. Finally in RAN1 #97, Option 4 was agreed to be adopted; under this solution, the time domain resource assignment (TDRA) field in the DCI, or the TDRA parameter in the type 1 configured grant, indicates the resources for the first “nominal” transmission. The actual repetitions can be obtained by the UE based on the UL/DL direction of the symbols, which is desired especially for ULCG, rather than dropping the whole repetition opportunity in case some of the symbols within the set of symbols for PUSCH transmission occasion are not usable for PUSCH.  
Here, the first question that needs to be addressed is how a UE determines symbol direction and what symbols (flexible and/or uplink) can potentially be used for PUSCH transmission on ULCG. In Rel-15, if a UE is configured to monitor DCI 2-0, SFI can be indicated by semi-static configurations or through dynamic SFI. Also, note that in Rel-15 specification, for the case that a UE is configured to monitor DCI format 2-0 and it misses it or if it does not detect an SFI index that indicates UL for all symbols within the set of symbols corresponding to a repetition, such as a repetition (transmission occasion) of the Type-1 configured grant PUSCH and Type 2 PUSCH other than the first PUSCH, the repetition occasion will be dropped. As it is discussed in our paper for dynamic PUSCH [2], dynamic SFI may not be as reliable as URLLC PUSCH. One solution for dynamic PUSCH is that a UE  ignores the dynamic SFI for URLLC PUSCH transmission, and relies on the semi-static SFI. Similalrly, for PUSCH transmission on configured grant, the same proposal can be considered.

Proposal 1: For URLLC PUSCH transmission on the configured grant Type 1 and/or Type 2, a UE ignores a dynamic SFI for URLLC traffic, and relies on semi-static SFI to determine symbol directions.
In [2], for dynamic PUSCH, we propose that semi-static flexible (X) and uplink (U) symbols can potentially be used for uplink transmission. For Type-2 ULCG, where the first PUSCH transmission including all its repetitions come with (activation or reactivation) DCI, the same solution as dynamic PUSCH can be adopted.   

Proposal 2: For the first URLLC PUSCH transmission, and all its repetitions, on the configured grant Type-2, a UE can potentially use the semi-static flexible and uplink symbols for PUSCH tarnsmission.
For URLLC PUSCH transmission on Type-1 configured grant, and on Type-2 configured grant except the first PUSCHand all its repetitions, where gNB may be not be aware of PUSCH transmission ahead of time, semi-static flexible symbols might have been turned to D by dynamic SFI or other dynamic grants. Thus, semi-static X symbols are not reliable for configured PUSCH transmission with  Type-1 and Type-2 schemes (except the first Type-2 PUSCH); in particular, a UE may have missed the dynamic SFI or other dynamic grants. Indeed, in this case, only the semi-static U symbols are reliable for PUSCH transmission. Here, a nominal repetition will be segmentated if it goes across the slot boundary or there is a semi-static D or semi-static X symbol within the set of symbols for the nominal repetition.
Proposal 3: For Type-1 PUSCH transmission, including any repetition corresponding to a PUSCH transmission, and for Type-2 PUSCH transmission, except the first PUSCH and its corresponding repetitions, a UE ignores the dynamic SFI and uses semi-static U symbols for URLLC PUSCH transmission.
Another question regarding PUSCH transmission on CG is whether to postpone or drop a nominal repetition due to UL/DL symbol conflicts within a nominal repetition. It is obvious that in dynamic PUSCH transmission, gNB is aware of the total number of symbols usable for PUSCH transmission and the number of actual repetitions. Thus, in DCI, it can indicate the proper values K (number of nominal repetitions) and L (length of nominal repetition) values. Following the mechanisem that was explained above for PUSCH transmission on configured grants, a gNB will be at least approximately aware of number of symbols usable for PUSCH transmission and number of actual repetitions. Thus, a gNB can still set the proper values in activation DCI (for Type 2) or set the proper TDRA for the nominal repetition, and number of repetitions for Type 1, to ensure reliability is met. In other words, similar to the solution proposed for dynamic PUSCH, a UE does not need to postpone PUSCH transmission due to UL/DL symbol conflicts. 
Proposal 4: Similar to dynamic PUSCH, for PUSCH transmission on configured grant, a UE will stop its transmission for a TB after absolute number of symbols is met, where the absolute number of symbols is obtained by number of nominal repetitions and length of the nominal repetition. 
Multiple active configuration for UL CG per BWP is agreed in RAN1 #95. In RAN1 #96bis, it was agreed to support separate RRC parameters for different configured grant configurations (for both type-1 and type-2 configured grants) for a given BWP of a serving cell. Whether or not some parameters can be common among different configured grant configurations is left as FFS. In the following, we share our view on this problem:
Different service/traffic types, in general, require different independent CG configurations. For example, MCS, resource allocation (in time/freq.), TB size, periodicity, offset and number of repetitions can be different in CG configurations corresponding to different service types. For similar service/traffic types, there are some CG configuration parameters that can be common among multiple configured grant configurations. Examples of such parameters are antennaPort, precodingAndNumberOfLayers, srs-ResourceIndicator, mcsAndTBS. Even for the case of multiple CG configurations corresponding to similar traffic type, there are still CG configuration parameters which have to be independent (or a better flexibility/performance is achieved if the RRC parameters are set to be independent). Examples for such parameters are timeDomainOffset, dmrs-SeqInitialization, timeDomainAllocation, frequencyDomainAllocation. While support of common parameters seems to be limited to the same service type and to some of the CG configuration parameters, the benefit of such RRC overhead reduction is not clear, especially at the cost of additional specification effort to support common parameters across multiple CG configurations. 
Proposal 5: In Rel. 16, configuring  common RRC parameters among different CG configurations is not supported.
In RAN1 #98, there was some discussions on details of how to reduce transmission alignment delay and to guarantee reliability. Several options were summarized in [3] that can be furthere discussed. Here we consider and compare the two options that received the most interest across different companies. In Option 1, multiple active UL CG configurations can be used as a solution to the transmission alignment problem, where different ULCG configurations can have different time offsets (or starting occasions) for the first transmission, different DMRS and possibly different other parameters. For a given ULCG configuration, the occasions for the initial transmission and the subsequent repetitions is fixed and cannot be shifted in time. Periodicity is defined such that total repetitions per PUSCH HARQ process are within the periodicity boundary. In Option 2, only a single UL CG configuration is used for the latency alignment problem. Here, the assumption will be that a single configuration may have multiple occasions for the first transmission, and to ensure reliability for a given required number of repetitions, repetiotions are allowed to cross the periodicity boundary. Under Option2, a single ULCG configuration may have different DMRS for initial transmission (and subsequent repetitions), depending on when in time the first transmission is sent. 
By comparing these two options, it is observed that under single ULCG configuration, i.e. Option 2, some open aspects, such as the granularity of the starting occasion for the initial transmission in the time domain, needs further specification. On the other hand, Option 1 needs no further specification given multiple ULCG configurations are already supported. Indeed, the transmission alignment is one direct use-case, which justifies to have multiple active UL CG configurations. Having said that, we propose to support Opt. 1 in [3]. 
Proposal 6: Support Opt.1 in [3] to align transmission latency and ensure reliability.        
Conclusion
In this contribution, we make the following proposals. 
Proposal 1: For URLLC PUSCH transmission on the configured grant Type 1 and/or Type 2, UE ignores dynamic SFI for URLLC traffic, and relies on semi-static SFI to determine symbol directions.
Proposal 2: For the first URLLC PUSCH transmission, and all its repetitions, on the configured grant Type 2, UE can potentially use semi-static flexible and uplink symbols for PUSCH tarnsmission.
Proposal 3: For Type 1 PUSCH transmission, including any repetition corresponding to a PUSCH transmission, and for Type 2 PUSCH transmission, except the first PUSCH and its corresponding repetitions, UE ignores dynamic SFI and use semi-static U symbols for URLLC PUSCH transmission.
Proposal 4: Similar to dynamic PUSCH, for PUSCH transmission on configured grant, a UE will stop its transmission for a TB after absolute number of symbols is met, where the absolute number of symbols is obtained by number of nominal repetitions and the length of nominal repetition. 
Proposal 5: In Rel. 16, configuring  common RRC parameters among different CG configurations is not supported.
Proposal 6: Support Opt.1 in [3] to align transmission latency and ensure reliability.        
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