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1 Introduction
In the last RAN1 #94bis meeting, the following agreements on NR Uu for advanced V2X use cases have been made [1]:

	Agreements:

· For Uu for advanced V2X use cases, NR supports having multiple active UL configured grants in a given BWP in a given cell. 
· Details FFS
· Draft LS to send to RAN2 in R1-1812002 (Ricardo), which is approved and final LS in R1-1812058


In this contribution, we will discuss some issues about NR support for multiple active UL configured grants in a given BWP in a given cell, from RAN2 perspective.
2 Discussion
In NR Rel-15 [2], there are two types of configured grants, i.e. configured grant Type 1 and configured grant Type 2. Type 1 and Type 2 are configured by RRC per serving cell and per BWP. Whether mixed configured grant types can be configured in different BWPs for the same serving cell has been discussed in NR Rel-15, since no strong motivations were found to support both types in a single cell, finally, the MAC entity is configured with either Type 1 or Type 2 for the same serving cell. For NR V2X, even though it’s agreed multiple active configured grants can be supported in one BWP, we think the same principle can be used, namely the multiple configured grants configured in a given cell shall belong to the same type, i.e. either Type 1 or Type 2.
Proposal 1: For NR V2X, the multiple configured grants configured in a serving cell shall belong to the same type, i.e. either Type 1 or Type 2.
In LTE V2X [3], maximum 8 SPS configurations are supported per serving cell, and multiple SPS configurations can be activated simultaneously. Each SPS configuration is associated with a SPS-ConfigIndex, which can be contained in PDCCH for the purpose of indicating to active or de-active a specific SPS configuration. In addition, SPS-ConfigIndex is useful for RRC to add/delete/reconfigure an SPS configuration. Considering the benefits by introducing a configuration index to differentiate multiple configured grants, we think a configured grant configuration index can be associated with each configured grant in a BWP for NR V2X.
Proposal 2: A configured grant configuration index can be associated with each configured grant in a BWP for NR V2X.
In NR Rel-15, in a specific configured grant configuration, the parameter nrofHARQ-Processes indicates the number of HARQ processes which could be used to handle the configured grant. For a configured uplink grant, the following equation is adopted to derive the ID of the HARQ Process which is used to handle such uplink grant:
HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes.
From the above equation, we can find that the HARQ Process IDs adopted for a configured grant will be {0, … , nrofHARQ-Processes - 1}. Thus, when multiple configured grants are activated, at least HARQ process 0 will be shared to be used by different configured grants. 

As described in [2], when a configured grant is handled by a HARQ process and the transmission on such grant is performed, a configuredGrantTimer (CG_Timer) corresponding to this HARQ process will be started or restarted. When the CG_Timer is running, the corresponding HARQ process cannot be adopted to handle newly coming configured uplink grants, in order to avoid interrupting the possible HARQ retransmission of the previous transmitted MAC PDU. 
Taking the following Fig.1 as an example. When a V2X UE has been configured with two configured grants in a BWP, i.e. configured grant 1 (CG1) and configured grant 2 (CG2), and both the configured grants are activated. The configured nrofHARQ-Processes for each configured grant equals to one. Based on the above equation, only HARQ process 0 can be adopted to handle CG1 and CG2. When a transmission on an uplink grant belongs to CG1 is preformed, the CG_Timer corresponding to HARQ process 0 will be started. During the CG_Timer is running, any newly coming grants belonging to CG1 and CG2 cannot be used any more.
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Fig.1 Illustration of two different active configured grants sharing the same HARQ process
As shown in Fig.1, even though CG2 is configured and activated, none of the uplink grants belonging to CG2 can be used by the UE, which will make multiple active UL configured grants in a given BWP meaningless. The main reason causing such side effect is the sharing of HARQ processes for different configured grants. In order to avoid such side effect, we propose the adopted HARQ processes for different active configured grants in a given BWP should be differentiated.

Proposal 3: The adopted HARQ processes for different active configured grants in a given BWP should be differentiated.
One motivation to support multiple active UL configured grants is to make the allocated configured grants adapt to the traffic pattern of different services for which the packets have different periodicities and sizes. When two configured grants with different periodicities are activated simultaneously, two uplink grants belonging to the different configured grants will inevitability overlaps in time domain periodically, as shown in Fig.2. There exists a problem that which one to process by the UE when the overlap happens.
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Fig.2 Illustration of two different active configured grants overlap in time domain
This problem also exists in LTE V2X when multiple UL SPS configurations are activated simultaneously, and the solution is left for UE implementation. Obviously, this solution is not a good choice, since the network has no prior knowledge of which configured grant will be chosen by the UE. Therefore the network has to reserve all the time overlapped configured grants for the UE and try to blindly decode data on each configured grant. In fact, if a selection criteria is defined for the UE, the network will know which configured grant will be used by the UE when overlap happens. Then the network does not need to perform blindly decoding on each configured grant. In addition, the time-frequency resources of the unused configured grants can be scheduled to other UEs by the network, which will bring higher resource efficiency. Thus we propose when multiple configured grants with different configurations in a given BWP are overlapped in time domain, the UE may decide to choose a specific configured grant by considering some QoS related parameters, such as latency and reliability.
Proposal 4: RAN2 to study introducing a selection criteria for the UE to choose a specific configured grant when different configurations are overlapped in time domain by considering latency and reliability.
The main benefit of introducing UL configured grant is to properly configure the periodicity and size of each configured grant to meet the performance requirements (e.g. latency, reliability) of a specific service. So logically it is beneficial if the network can indicate which service the UE should prioritize when processing a specific configured grant, to guarantee the performance requirements of the service. Based on such consideration, we propose to map each configured grant configuration to a radio bearer or a logical channel.
Proposal 5: Map each configured grant configuration to a radio bearer or a logical channel.
3 Conclusion

In this paper, we have discussed several issues about NR support for multiple active UL configured grants in a given BWP in a given, and have made the following proposals:
Proposal 1: For NR V2X, the multiple configured grants configured in a serving cell shall belong to the same type, i.e. either Type 1 or Type 2.
Proposal 2: A configured grant configuration index can be associated with each configured grant in a BWP for NR V2X.
Proposal 3: The adopted HARQ processes by different active configured grants in a given BWP should be differentiated.
Proposal 4: RAN2 to study introducing a selection criteria for the UE to choose a specific configured grant when different configurations are overlapped in time domain by considering latency and reliability.
Proposal 5: Map each configured grant configuration to a radio bearer or a logical channel.
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