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1. Introduction 
For IIoT/URLLC in Rel-16, 3GPP RAN1/2 agreed that multiple active configured grant in a given bandwidth part (BWP) of a serving cell can be supported simultaneously at least for different services/traffic types and/or for enhancing reliability and reducing latency [3]. The maximum number of UL CG configurations per BWP of a serving cell has been agreed as 12 for a UE.

Currently there are two types of configured grants, Type 1 and 2. For configured Type 1 (CG Type 1), RRC configures all transmission parameters, while for Configured Type 2 (CG Type 2), some of the parameters are configured by RRC signalling and some additional parameters are dynamically signalled by DCI. 

For CG Type 2, multiple CGs are expected to be activated or deactivated by DCI from gNB. However for CG Type 1, there is no activation and deactivation of multiple CGs, hence it is not efficient in a sense that resources are always reserved even when there is no data transmission from the UE for a period of time, meaning that gNB cannot schedule to other UEs on the same resources.
Observation: For multiple CG Type 1, resources are always reserved even when there is no data transmission from the UE for a period of time, hence gNB cannot schedule to other UEs on the same UL resources.
Based on the above observation, we think that the CG Type 1 should be enhanced by introducing a simple activation and deactivation method that does not impact physical layer specifications.

2.  CG Type 1 activation and deactivation

One simple method for deactivation is to use an inactivity timer for each CG index. In this case, each CG index has an associated inactivity timer and when there is a long period of inactivity for a CG resource, then that CG is deactivated automatically. An inactivity timer is started/re-started whenever there is a transmission in the uplink for a given CG resource. The gNB would also apply similar timer in order to be aligned with the UE when the CG resources are released. The gNB can dynamically assign these resources to other UEs when resources are released, hence increasing the resource efficiency within the cell.

For activation, the scheduling request (SR/BSR) can be used to indicate the activation of CG resources when a UE has data to transmit. In the current NR, each logical channel is mapped to zero or one SR configuration, which is configured by RRC. Hence, when data for a logical channel is available the UE transmits the corresponding SR for informing gNB about availability of the data. However, for CG Type 1, assuming that each logical channel is mapped/linked to one or more CG resources, which are configured by RRC, the transmission of an SR by the UE would mean that the CG resources linked to the logical channel that triggered the SR are activated automatically. In other words, for CG Type 1, an SR has another meaning of informing the gNB that the UE has activated specific CG Type 1 resources autonomously.
Proposal 1: RAN2 should consider on activation/deactivation for CG Type 1.
3.  Conclusions

In this contribution, we have discussed how to enhance the resource efficiency of multiple CG Type 1, for example to introduce a simple activation and deactivation method that does not impact physical layer specifications. We have the following observation and proposal:

Observation: For multiple CG Type 1, resources are always reserved even when there is no data transmission from the UE for a period of time, hence gNB cannot schedule to other UEs on the same UL resources.
Proposal 1: RAN2 should consider on activation/deactivation for CG Type 1.
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