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1 Introduction
This contribution introduces all the agreed use cases for the Connectivity Aspects family and updates the part of Connectivity Aspects family in mIoT TR [1] to include all the agreed requirements in the wearable use cases.
By the end of last SA1 meeting in Vancouver, 3 use cases have been agreed for the Connectivity Aspects family, including 5.24 Bio-connectivity, 5.25 Wearable Device Communication and 5.67 Wearable Device Charging in SMARTER TR 22.891 [2].
2 Proposal
This document proposes text for the traffic scenarios of Connectivity Aspects family in mIoT TR.
***************************** CHANGE *************************

5
Use Case Families

5.2
Connectivity Aspects
5.2.2
Traffic scenarios
For the requirements below, we define:

·  IoT device: an entity with a wireless connection, direct and/or indirect, to the 3GPP network.

· Relay UE: an entity that has its own subscription/credentials for 3GPP network access and is capable of relaying communications to the network for an IoT device.

Editor’s Note:  The detail definition work needs to be further studied and moved into the definition section in MIoT TR.
In this section, we propose the traffic scenarios for Connectivity Aspects family. According to the description, there are several types of connectivity aspects, including IoT devices which are connected with network directly, IoT devices which are connected with network via a relay UE and IoT devices communication with each other in the short range communication. According to these several types of connectivity aspects, there are several traffic scenarios in the below. The traffic scenarios below use one IoT device to access the relay UE as an example. Actually, the relay UE can support more than one IoT device to access and relay their traffic to the network.  In each case excluding the direct link, the IoT device may communicate with the relay UE using 3GPP or non-3GPP RAT.
5.2.2.1
Traffic scenario1 of an IoT device which is connected with network directly
The traffic scenario below is an IoT device which is connected with network directly, including IoT device and eNB belong to the same or different PLMNs.
1. The IoT device belongs to PLMN1. The eNB belongs to PLMN1.

2. The IoT device belongs to PLMN2. The eNB belongs to PLMN1. The IoT device is in the roaming case. The PLMN1 and PLMN2 have a roaming agreement.
When the IoT device is out of coverage of a relay UE (e.g., larger than [TBD]m), the IoT device is connected with the network directly. The IoT device shall support the real time service (e.g., up to [TBD]bps real time voice and/or up to [TBD]bps real time video) and data transmission service (e.g., up to [TBD]bps).
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Figure 1: Traffic scenario1 of an IoT device which is connected with network directly
5.2.2.2
Traffic scenario2 of an IoT device which is connected with network via a relay UE
In this scenario2, the IoT device and the relay UE belong to the same PLMN and have the same or different subscriptions. The detail scenario2 is:
1. The IoT device has subscription A with PLMN1. The relay UE has the same subscription A with PLMN1. The eNB belongs to PLMN1.
2. The IoT device has subscription A with PLMN1. The relay UE has the subscription B with PLMN1. The eNB belongs to PLMN1.
For the 3GPP RAT case:

When the IoT device is in the coverage of the relay UE (e.g., less than [TBD]m), the IoT device is connected with the network via the relay UE. The IoT device shall support the real time service (e.g., up to [TBD]bps real time voice and/or up to [TBD]bps real time video) and data transmission service (e.g., up to [TBD]bps).
For the non-3GPP RAT case:

When the IoT device is in the coverage of the relay UE, the IoT device is connected with the network via the relay UE. The IoT device shall support the real time service (e.g., real time voice and/or real time video) and data transmission service.
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Figure 2: Traffic scenario2 of an IoT device which is connected with network via a relay UE
5.2.2.3
Traffic scenario3 of an IoT device which is connected with network via a relay UE in the roaming case
In this scenario3, the IoT device and relay UE belong to the different PLMNs and have 2 roaming cases. One is the IoT device in the roaming case, and the other is the relay UE in the roaming case. The detail scenario3 is:

1. The IoT device has subscription A with PLMN1. The relay UE has the subscription B with PLMN2. The eNB belongs to PLMN1. The relay UE is in the roaming case.
2. The IoT device has subscription A with PLMN2. The relay UE has the subscription B with PLMN1. The eNB belongs to PLMN1. The IoT device is in the roaming case.
The PLMN1 and PLMN2 have a roaming agreement.
For the 3GPP RAT case:

When the IoT device is in the coverage of the relay UE (e.g., less than [TBD]m), the IoT device is connected with the network via the relay UE. The IoT device shall support the real time service (e.g., up to [TBD]bps real time voice and/or up to [TBD]bps real time video) and data transmission service (e.g., up to [TBD]bps).

For the non-3GPP RAT case:

When the IoT device is in the coverage of the relay UE, the IoT device is connected with the network via the relay UE. The IoT device shall support the real time service (e.g., real time voice and/or real time video) and data transmission service.
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Figure 3: Traffic scenario3 of an IoT device which is connected with network via a relay UE in the roaming case
5.2.2.4
Traffic scenario4 of IoT devices communication with each other in the short range communication
In this scenario4, each IoT device has the same or its own subscription. The detail scenario4 is:

1. The IoT device1, IoT device2 and IoT device3 have the same subscription A.

2. The IoT device1 has subscription A. The IoT device2 has subscription B. The IoT device3 has subscription C.
For the 3GPP RAT case:
When the IoT devices are in a coverage (e.g., less than [TBD]m), the IoT devices can communicate with each other using device to device communication using 3GPP RAT case. The IoT devices shall support the data transmission service (e.g., up to [TBD]bps) for communication with each other.
For the non-3GPP RAT case:
When the IoT devices are in a coverage, the IoT devices can communicate with each other using device to device communication using non-3GPP RAT case. The IoT devices shall support the data transmission service for communication with each other.
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Figure 4: Traffic scenario4 of IoT devices communication with each other in the short range communication
5.2.2.5
Traffic scenario5 of service continuity
For the 3GPP RAT case:

For the IoT device which is connected with network directly or indirectly, the 3GPP system needs to guarantee the service continuity when the IoT device changes from direct access to indirect access via a relay UE using 3GPP RAT, and vice versa or when the IoT device changes indirect access from a relay UE to another relay UE using 3GPP RAT. So this type of IoT devices will support service continuity for all the cases from case 1 to case 10 in the below figure 5.
For the IoT device which is connected with network only via a relay UE using 3GPP RAT, the 3GPP system needs to guarantee the service continuity when the IoT device changes indirect access from a relay UE to another relay UE using 3GPP RAT. So this type of IoT device will support service continuity only for the case 7, case 8, case 9 and case 10 in the below figure 5.
For the non-3GPP RAT case:
For the IoT device which is connected with network directly or indirectly, the 3GPP system needs to maintain the ability to route signalling and data and minimize the interruption time for the service provided for the IoT device when the IoT device changes from direct access to indirect access via a relay UE using non-3GPP RAT, and vice versa or when the IoT device changes indirect access from a relay UE using 3GPP RAT to another relay UE using non-3GPP RAT or when the IoT device changes indirect access from a relay UE using non-3GPP RAT to another relay UE using non-3GPP RAT. So this type of IoT device will maintain the ability to route signalling and data and minimize the interruption time for the service provided for the IoT device for all cases from case 1 to case 10 in the below figure 5.

For the IoT devices which are connected with network only via a relay UE using non-3GPP RAT, the 3GPP system needs to maintain the ability to route signalling and data and minimize the interruption time for the service provided for the IoT device when the IoT device changes indirect access from a relay UE using 3GPP RAT to another relay UE using non-3GPP RAT or when the IoT device changes indirect access from a relay UE using non-3GPP RAT to another relay UE using non-3GPP RAT. So this type of IoT device will maintain the ability to route signalling and data and minimize the interruption time for the service provided for the IoT device only for the case 7, case 8, case 9 and case 10 in the below figure 5.
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Figure 5: Traffic scenario5 of service continuity
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