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1. Introduction
A new WI on NR Industrial Internet of Things has been approved [1], including the following objectives:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].

· Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1].

In this contribution, we give additional views on the support of multiple CGs.

2. Discussion
We consider a scenario in which the UE has to support flows with different QoS characteristics. A common scenario for IIoT would be periodic traffic flows with different periodicity/latency. The traffic flow with higher period/latency would typically have higher message size.

It is also possible for traffic flows to be sporadic (non-periodic), with different short latency requirements. Short latency is typically supported by UL CG. Different latency requirements would map to different CG periodicities.

For such cases, it is advantageous for the NW to configure multiple UL grant configurations. 

Observation 1: Multiple CGs are useful for supporting different type of traffic, such as URLLC or TSC

In NR Rel-15, maxPUSCH-Duration enables a LCH to be mapped only to UL grants with a PUSCH-Duration lower than maxPUSCH-Duration. This allows only a limited mapping of LCH towards CG. 

We assume a scenario where UE has 2 UL traffic flows (carried over LCH1 and LCH2), with waiting latency requirements L and 2*L. This can be supported by multiple UL CG (CG1 and CG2), with periodicities P=L and 2*P. However, the latency is not directly related to PUSCH duration in that case, but to the periodicity of the configured UL grant. The different UL CG may actually have the same PUSCH duration.

Observation 2: For URLLC, latency is related to CG periodicity and not to PUSCH duration
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Figure 1 - Mutiple CGs for URLLC
In NR Rel-15, it is not possible to map LCH1 and/or LCH2 to one of CG1/CG2. As a result, incoming packet from LCH1 occurring just before CG2 opportunity may use such opportunity.  This is not a problem if there is no LCH2 packet pending. If there is already an LCH2 pending, LCP algorithm will determine how CG2 is used, depending of LCH1 and LCH2 relative priorities. However, assuming the size of the UL grants are adapted to the packets on LCH1 and LCH2, this would lead to segmentation of traffic. 

Instead, it could be desirable to be able to map LCH1 on CG1 and LCH2 on CG2. In order to realize this mapping, LCH mapping restrictions should be enhanced so that an LCH may be mapped to specific CG configuration(s). In addition, if LCHs can be better mapped towards resources, then the potential resource conflicts are reduced since it is expected only UL grants for which data can be mapped to would be considered for selection.
Proposal 1: LCH mapping restrictions should allow an LCH to be mapped to specific CG configuration(s)

For this purpose, we believe at least the following parameters should be considered to be included in LCH mapping restrictions:

· CG configuration index

· CG periodicity

Proposal 2: Consider using CG configuration index, and/or CG configuration periodicity
3. Conclusion 

In this contribution, we make the following observations and proposals:

Observation 1: Multiple CGs are useful for supporting different type of traffic, such as URLLC or TSC
Observation 2: For URLLC, latency is related to CG periodicity and not to PUSCH duration
Proposal 1: LCH mapping restrictions should allow an LCH to be mapped to specific CG configuration(s)
Proposal 2: Consider using CG configuration index, and/or CG configuration periodicity
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