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1. Introduction
In the URLLC WID approved in RAN #83 [1], the objectives regarding enhanced UL configured grant transmission are listed as below,
· Specification of enhanced UL configured grant transmission [RAN1, RAN2]
· Multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell 
· Note: V2X use cases are also considered 
· Specification of PUSCH enhancements for both grant-based PUSCH and configured grant based PUSCH [RAN1]
· For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots
In NR Rel-16, to support various URLLC traffic with different requirements, further enhancements for UL grant-free transmission are necessary, e.g., supporting multiple active configured grants. In RAN1 #96bis meeting, following agreements were reached [2].
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 
In this contribution, we provide our considerations on multiple active configured grants for a BWP of a serving cell. This is a revision of R1-1904787.
2. Discussion 
[bookmark: OLE_LINK5][bookmark: OLE_LINK8]In NR Rel-15, the basic support for URLLC was introduced with TTI structures for low latency as well as methods for improved reliability. Further use cases including factory automation, transport industry and electrical power distribution with tighter requirements have been identified as an important area for NR evolution as well as need for enhancing the Rel-15 enable use cases [1]. 
In TSN use cases, e.g. in a future factory environment, the UEs need to handle a mixture of the following different traffic [3]:
· multiple periodic streams, of different periodicities, of critical priority, for example multiple TSN streams coming from different applications; 
· aperiodic critical priority traffic that is the result of critical events, like alarms, safety detectors that need to be informed about the occurrence of a critical event; 
· best effort type of traffic such as eMBB traffic, internet traffic, or any other traffic supporting factory operations.
Different use cases described above may have diversified latency and reliability requirements. Even the same use case can have different traffic patterns (i.e. periodicity, message size, reference time or offset). It has been agreed to support multiple active configured grant configurations at least for different services/traffic types and/or for enhancing reliability and reducing latency. Configuring each configured grant resource independently requires a large number of RRC signalling. To reduce the RRC signalling overhead, it is beneficial to classify the configured grant configurations into groups. Configurations for the traffic with the same or similar characteristics, e.g., traffic with the same periodicity, message size, latency and reliability but with different time domain resource offsets, can be classified into the same group. For a configured grant configuration group, parameters should be the same for all the configured grant configurations except for the time domain resource offset. Parameters should be configured independently across different groups.
Although activating or deactivating each configuration separately has minimal impact on specifications, it brings a heavy physical layer signalling overhead if the number of the configured grants is large. If configured grant configuration grouping is supported, a single DCI can be used to activate/deactivate one configured grant configuration group, thus reducing L1 signalling overhead especially when large number of configured grants is configured. By using a single DCI to activate/deactivate multiple configurations in a group, all the configurations in the group can be activated/deactivated simultaneously. 
Proposal 1: Configured grant configuration grouping should be supported in NR Rel-16 at least for enhancing reliability and reducing latency.
· For a configured grant configuration group, parameters should be the same for all the configured grant configurations except for the time domain resource offset.
· L1 signalling of activation/deactivation per configured grant configuration group should be supported.
A Rel-16 UE may be able to support different URLLC use cases as well as V2X simultaneous. For supporting quasi-periodic traffic, the total number of configurations is recommended to be at least 8 from V2X perspective to handle basic safety services. 8 configured grant configurations may not be enough for a Rel-16 UE capable of supporting multiple use cases. Therefore, it is recommended to support 16 configured grant configurations.
Proposal 2: The maximum number of UL configured grant configurations for a given BWP of a serving cell can be 16.
3. Conclusion
Multiple active configured grants for a BWP of a serving cell are discussed in this document and the following proposals are given:
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Proposal 1: Configured grant configuration grouping should be supported in NR Rel-16 at least for enhancing reliability and reducing latency.
· For a configured grant configuration group, parameters should be the same for all the configured grant configurations except for the time domain resource offset.
· L1 signalling of activation/deactivation per configured grant configuration group should be supported.
Proposal 2: The maximum number of UL configured grant configurations for a given BWP of a serving cell can be 16.
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