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Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In RAN1 #83 meeting, a new WI regarding “Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC)” was approved. 
· [bookmark: OLE_LINK5][bookmark: OLE_LINK17][bookmark: OLE_LINK2]Specification ofenhanced UL configured grant transmission [RAN1, RAN2]
· Multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell
· [bookmark: OLE_LINK14][bookmark: OLE_LINK15]Note: V2X use cases are also considered 
There were discussions in RAN1 #96bis meeting and following agreements were made on enhanced UL configured grant for URLLC.
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 
· 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 discuss and present our views on how the gNB can get the detailed configuration of multiple configuration used by UE UL transmission and HARQ process ID determination.
Discussion
Multiple configured grant configurations can be configured when different services or different traffic types are transmitted simultaneously, which are characterized with different periodicities, different latency, different arrival time and different payload size, ect. for example, for URLLC service, the configured grant configuration with smaller periodicities, and low latency could be used, on the other hand, the eMBB service, the configured grant configuration with larger periodicities and high payload size could be used. Another important use case of multiple configured grant configuration is for enhancing reliability and reducing latency for the same services/traffics which are characterised by the same parameters of periodicities and time durations ect, except the time domain starting position to reduce the time alignment latency caused by random arrival of data.


Figue 1. Use case of multiple configured grant to reduce latency and enhance reliability of same services/traffics
As shown in the figure 1, for the latter use case, one issue to be resolved is that gNB needs to detect which configured grant configuration is used by UE to transmit data if multiple configured grant resources are enabled for the UE. There are two mainly methods to be adopted:
· Option 1: Different DM RS resources are used to differentiate each configured grant resources
· Option 2: Uplink control information indicating which configured grant configuration PUSCH is transmitted to gNB 
For option 1, If an individual DM RS resource is associated with each configuration of multipled configured grant, the DM RS overhead is high and methods to reduce DM RS overhead needs to be further discussed. 
For option 2, when high layer configured multiple grant PUSCH, to differentiate each configurations, a configued ID is needed associated to each configurations. Based on this assumption, when UE is transmitting its data on one configuration PUSCH of multiple configured grant, the UE report the ID by uplink control information multiplexed on the uplink data. In Rel 15, RV is associated with the transmission occasions within period, the RV of the kth transmission occassion is determined based on the [mod(n-1,4)+1] value of configured RV sequences, UE can be configured with RV sequences for K repetitions. Thus, gNB can identify RV from the transmission occasion where UL data are transmitted. In Rel 16, different RV sequences are configured for each configuration, if the gNB detect the nth configured UL grant configuration PUSCH transmited by UE, gNB could also identify the first transmission of repetition by identifying the RV from the transmission occasion. 
Proposal 1: A configued ID associated to each RRC configurations is needed to differentiate each configurations, the UE report the ID by uplink control information multiplexed on the uplink data. 
Another issue is that when using multiple configurations, HARQ process management should be considered. In Rel-15, HARQ ID is determined on the timing of the first transmission occasion within a period.
HARQ Process ID = [floor(CURRENT_symbol /periodicity)] modulo nrofHARQ-Processes, 
where CURRENT_symbol refers the number of symbols from SFN0
In RAN2 #105bis meeting, the following conclusion regarding HARQ process ID for multiple UL configured grant configurations is agreed:
· When multiple UL CG or DL SPS configurations is configured, an offset for eachconfiguration is needed for the calculation of the HARQ process ID 
In order to make the gNB can dertermine HARQ ID, the RRC parameter of this HARQ ID offset can be considered to be adopted. Since HARQ ID offset is configured for each UL configured grant configuration, different resource configurations may have different HARQ processes pool. For example, HARQ process ID can be determined by following equation:
HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + HARQID-offset,
where CURRENT_symbol refers the number of symbols from SFN0
Proposal 2:For HARQ process ID determination in case of multiple resource configurations, he RRC parameter of HARQ-ID offset can be adopted to make different HARQ process ID pool for different configurations.

Conclusion
In this contribution, we discuss and present our views on how the gNB can get the detailed configuration of multiple configuration used by UE UL transmission and HARQ process ID determination, the following proposals are given:
Proposal 1: A configued ID associated to each RRC configurations is needed to differentiate each configurations, the UE report the ID by uplink control information multiplexed on the uplink data.
Proposal 2:For HARQ process ID determination in case of multiple resource configurations, he RRC parameter of this HARQ-ID offset can be adopted to make different HARQ process ID pool for different configurations.
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