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Abstract: a new solution to address key issue #5: Allowing UE to simultaneously send data to different groups with different QoS policy
1. Introduction/Discussion
Key issue #5 aims to address requirements for 5G Smart Energy and Infrastructure, specifically the following requirements from [TS 22.261, clause 6.13.2]:
-	The 5G system shall allow a UE to request a communication service to simultaneously send data to different groups of UEs at the same time.
-	The 5G system shall allow different QoS policy for each group the UE communicates with. 

The original requirement is from clause 5.13 of TR 22.867:
For a PMU deployed at a given bus in the grid, different types of data are generated to feed different applications of divergent criticality (such as monitoring, control, protection, state estimation, etc.). Also, the same data can be needed by different destinations requiring different QoS treatment. Because of that, these different streams of data is needed by different destinations with different QoS. Additionally, the algorithms a TSO or DSO decides to use further influences the difference in criticality (QoS requirements in other words) of various streams of data this PMU generates.
Synchrophasors are measured and collected in a hierarchical structure to meet the power system needs. The figure below comes from [25]. But it is important to know that PDCs can have one to many interconnections with each other for the sake of e.g. redundancy. There could be many internal and external functions defined at each PDC, and PDCs could eventually interface with SCADA, EMS and DMS, where applicable. As defined in [25], a PMU and a PDC may transmit its data in one or more separate data streams. Each stream may have different content and may be sent at a different rate. The destination of each stream may be different device(s) and location(s) (multicast data is sent to multiple destinations). Each stream must then be individually controllable, and have its own identification and a separate configuration control. This feature is useful for sending data to different devices with different purposes, allowing streams with different wait times and class of service (M and P class), as specified in [22].

The target is summarized as that a UE with one dedicated application can belong to multiple groups, this application can generate the data and replicates multiple copies of the data, and then each copy is sent to a different destination that corresponds to a different group. The transmission of the copy within the different group needs different QoS because of the different purpose of data usage for the group. In context of this key issue, the "group" refers to multicast group with distinct Ethernet multicast addresses.

With this understanding as the basis, the following solution principles are proposed:
-	UE with one dedicated application can belong to multiple multicast group with distinct Ethernet multicast addresses.
-	UE is a group member within a 5G VN group.
-	5G VN group subscription data contains two different instances of Application descriptor, one for multicast address for multicast group A, one for multicast address for multicast group B. The UE is provisioned/signalled with the two URSPs: URSP1 (Traffic descriptor A [including multicast address for multicast group A], Route Selection [including 5G VN group DNN, 5G VN group S-NSSAI, Ethernet PDU Type]), URSP2 (Traffic descriptor B [including multicast address for multicast group B], Route Selection [including 5G VN group DNN, 5G VN group S-NSSAI, Ethernet PDU Type]).
-	The UE app traffic targeting to multicast group A or B will trigger the UE to find the same PDU Session with 5G VN group DNN/S-NSSAI/PDU Type by using the matched URSP1 or URSP2.
-	5G VN group subscription data contains group QoS Policy ([multicast address for multicast group A, group QoS], [multicast address for multicast group B, group QoS]). During establishment of the PDU Session targeting to the 5G VN group, the SMF retrieves the group QoS Policy as part of the 5G VN group subscription data. Then the SMF will setup two QoS Flows in the PDU Session, the QoS Profile for each QoS flow that contains different QoS parameters from the QoS Policy is distinguished by multicast address.

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-74 V0.1.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc500949097][bookmark: _Toc92890920][bookmark: _Toc92883029][bookmark: _Toc22214908]6.X	Solution #X: Allowing 5G VN group member UE simultaneously send data to different multicast groups with different QoS policy
[bookmark: _Toc16839383][bookmark: _Toc92890921][bookmark: _Toc92883030][bookmark: _Toc21087542][bookmark: _Toc22214909][bookmark: _Toc500949099]6.X.1	Introduction
[bookmark: _Toc21087543][bookmark: _Toc16839384]This solution aims to address the key issue #5: Allowing UE to simultaneously send data to different groups with different QoS policy. In particular, it addresses the following requirements from clause 6.13.2 of TS 22.261 [6]:
-	The 5G system shall allow a UE to request a communication service to simultaneously send data to different groups of UEs at the same time.
-	The 5G system shall allow different QoS policy for each group the UE communicates with.
This solution assumes that a UE with one dedicated application is a group member of a 5G VN group, and the dedicated application can join multiple Ethernet multicast groups. This application on the UE can generate the data and replicates multiple copies of the data, and then each copy is sent to a different Ethernet multicast destination that corresponds to a different Ethernet multicast group. The transmission of the copy within the different Ethernet multicast group needs different QoS treatment because of the different purpose of data usage for the Ethernet multicast group.
[bookmark: _Toc92890922][bookmark: _Toc92883031]
6.X.2	Functional Description
[bookmark: _Toc21087544][bookmark: _Toc16839385]The following are the main principles of the solution:
-	UE is a group member within a 5G VN group, and the UE/App can join multiple Ethernet multicast groups.
-	5G VN group subscription data contains different instances of Application descriptor, each for a multicast address for distinct multicast group. The UE is provisioned/signalled with the multiple URSP rules, all the URSP rules has the same Route Selection [including 5G VN group DNN, 5G VN group S-NSSAI, Ethernet PDU Type], but different Traffic descriptors that is distinguished by the multicast address for multicast group.
-	The UE application traffic targeting to different multicast groups will trigger the UE to find the same PDU Session with 5G VN group DNN/S-NSSAI/PDU Type by using the matched URSP rules.
-	5G VN group subscription data contains different instances of group QoS Policy, where each instance is distinguished by the multicast address for multicast group. During establishment of the PDU Session targeting to the 5G VN group, the SMF retrieves the group QoS Policy as part of the 5G VN group subscription data. Then the SMF will setup multiple QoS Flows in the PDU Session, the QoS Profile (e.g. QoS Rule or N4 Rule) for each QoS flow contains different QoS parameters and multicast addresses that are derived from the group QoS Policy.
-	UE simultaneously sends data to different multicast groups via different QoS Flows within the PDU Session targeting to the 5G VN group.
Figure 6.X.2-1 depicts the architecture to support the solution: Allowing 5G VN group member UE simultaneously send data to different multicast groups with different QoS policy.


Figure 6.X.2-1: Architecture to support 5G VN group member UE simultaneously sending data to different multicast groups with different QoS policy

[bookmark: _Toc92890923][bookmark: _Toc92883032]6.X.3	Procedures
[bookmark: _Toc21087545][bookmark: _Toc16839386]1.	The AF manages the 5G VN group as in clause 4.15.6.2 of TS 23.502 [3]. The group members in the 5G VN group can join more than one multicast groups: then the 5G VN group subscription data contains multiple instances of Application descriptor, each corresponds to a target multicast group. The instance of the Application descriptor contains the multicast address of the multicast group.
-	The 5G VN group subscription data contains multiple instances of Application descriptor, each corresponds to a target multicast group. The instance of the Application descriptor contains the multicast address of the multicast group. This can be achieved using existing mechanism.
-	The 5G VN group subscription data contains multiple instances of group QoS Policy, each corresponds to a target multicast group. The instance of the group QoS Policy contains the multicast address of the multicast group and distinct QoS requirements. The exact QoS requirements and provisioning procedures depend on the solutions to key issue #1, specifically for provisioning of QoS applicable to each UE of the group.
2.	The UE is provisioned with the URSP rules used for the 5G VN group as in clause 5.29.2 of TS 23.501 [2], clause 4.16.11 and 4.16.12.2 of TS 23.502 [3]. Each URSP rule contains a different Traffic Descriptor and the same Route Selection component. The Traffic Descriptor is differentiated by the multicast address of the multicast group.
3.	With the URSP rules for the 5G VN group, the UE group member can match the application data targeting to different multicast groups to the same PDU Session associated with the DNN, S-NSSAI and PDU Session type of the 5G VN group. This step can be achieved using mechanism in clause 6.6.2 of TS 23.503 [4], i.e. URSP as defined in R17 specifications is reused without any enhancements.
4.	During PDU Session establishment procedure, the SMF obtains group QoS Policy as part of 5G VN group subscription data or obtains group QoS Policy as part of the PCC rules. The SMF can set up multiple QoS Flows within the PDU Session, the QoS profile for each QoS Flow is derived from the instance of the group QoS Policy corresponding to a target multicast group. The exact execution procedures depend on the solutions to key issue #1, specifically for provisioning of QoS applicable to each UE of the group.
[bookmark: _Hlk100244850]NOTE :	The group QoS Policy as part of the PCC rules describe the Ethernet multicast group and QoS parameters, e.g., IP/Ethernet multicast addresses, VLAN headers that are specific to individual multicast group. The SMF obtains group QoS Policy as part of PCC rules for a group member per R17 procedures and interfaces during the lifetime of the PDU Session.
[bookmark: _GoBack]
[bookmark: _Toc92890924][bookmark: _Toc92883033]6.X.4	Impacts on existing entities and interfaces
[bookmark: _Hlk100244921]Editor's Note:   it is FFS whether the solution requires changes to 3GPP R17 specifications

* * * * End of changes * * * *
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