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1. [bookmark: _Ref525302579]Introduction
In RAN#81 meeting, the study item named NR-IIoT NR (Industrial Internet of Things) [1] was approved. One of the objectives in the study item description is:
	0. [bookmark: _Hlk523733459]UL/DL intra-UE prioritization/multiplexing, i.e. prioritization (for example dropping, delaying or puncturing lower priority service) between different categories of traffic in the UE, including both data and control channels and considering (RAN2/RAN1):
0. different latency and reliability requirements
0. Different types of resource allocation for example grant-free and grant-based allocations
Note: RAN2 to start the work, RAN1 to take action based on RAN2 progress.



One of the objectives is to study the “prioritization between different categories of traffic” in the UE.  If there are different categories of traffic supported, single configured grant configuration used for latency reduction is difficult to satisfy different requirements of the traffic. Hence, multiple configured grant configurations, such as those supported in V2X sidelink communication, can be further studied in IIoT.
This document focuses on the use cases for multiple configured grant configurations, and proposes that multiple configured grant configurations per cell is further studied in IIoT.
2. Discussion
[bookmark: _GoBack]The use cases for multiple configured grant configurations considering IIoT requirements are listed below.
- Simultaneously support different requirements for various IIoT service
Different IIoT services have different profiles, packet size, and various packet intervals. Covering these cases by a single configured grant configuration is not efficient. It is difficult to simultaneously meet the different requirements for IIoT, e.g. latency, reliability, jitter and etc. Therefore, it is necessary to support multiple active configurations which have different parameters, for example, different periods, MCS, and time offset. The UE can select one proper configuration to send the packet which best matches the service requirement, when the traffic arrives. One example is shown in Figure 1.


Figure 1 Example for multiple configured grant configurations of various IIoT services with various requirements
- Shifting the start time of the first transmission occasion to reduce the latency
The second use case is, a configured grant configuration is signaled with one period and K repetitions and when the traffic arrives, it has to wait for the boundary of the period for transmission, even if the ongoing traffics have similar requirements. Then, the queuing delay will impact the latency performance of the traffic. If multiple configured grant configurations are applied, more opportunities are provided to facilitate the flexibility on the start of the transmission, i.e. the start for the first transmission of K repetitions can be shifted among different configured grant configurations to accommodate more traffic. One example is shown in Figure 2.


Figure 2 Example for various IIoT services with various requirements
- Communication in automation: periodicity and determinism.
As indicated in [2], two main attributes for communication in automation are: periodicity and determinism. For example, IEEE 802.1Qbv defines a central scheduler implementing a predetermined time schedule for packet transmission of a given TSN flow at each TSN bridge in between the end devices. It results that the transmission pattern of the packets is not changed dynamically. In such case, a simple implementation of such schedule can be achieved by associating each such TSN flow with one configured grant configuration, where multiple configured grants are interleaved, thus forming the required TDM multiplexing scheme.
According to the analysis above, it is proposed that:
Proposal 1: Support of multiple configured grant configurations per cell should be further studied to address the IIoT traffic and performance requirements.
3. Conclusion
In this document, the use cases for multiple configured grants are studied, and it is proposed that:
Proposal 1: Support of multiple configured grant configurations per cell should be further studied to address the IIoT traffic and performance requirements.
4. Reference
[1] RP-182090, Revised SID: Study on NR Industrial Internet of Things (IoT), 3GPP RAN#81, Gold Coast, Australia, September 10-13, 2018;
[2] 22.804, study on communication for automation in vertical domains, Release 16;


1
R2-1816365
oleObject1.bin
Configuration 1 for traffic with no strict latency


Configuration 0 for  traffic with low latency



image2.emf
Configuration 0

Configuration 1

Configuration 2

Configuration 3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1


oleObject2.bin
Configuration 0


Configuration 1


Configuration 2


Configuration 3


0


1


2


3


4


5


6


7


8


9


0


1


2


3


4


5


6


7


8


9


0


1



image1.emf
Configuration 0 for  traffic with low latency

Configuration 1 for traffic with no strict latency


