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Abstract of the contribution: This document proposes the solution on KI#16 on how to support group communication and messaging.
1.
Discussion

Group communication and messaging feature allows the Application Server to efficiently deliver the same payload to a group of UEs. In this contribution we propose a solution for KI#16 to support group communication and messaging.
1.1
AF Triggered Transport Only Service
In the CIoT scenario, there is a need for the Application Function to update the software installed in the UE (i.e., distribute the same content to the members of a group that are located in a particular geographical area, similar to the scenario mentioned in section 5.5 of TS 23.682). Most IoT group message transmission are initiated by the Application Function, therefore it is proposed to firstly explore how to realize the AF triggered group communication session establishment. Such broadcast session is somehow static and preconfigured in the network side, i.e., it is not a per UE level session but rather network initiated static session for all UEs of the UE group. 
Observation 1: It is proposed to explore how to realize the AF triggered group communication session establishment.
In addition, legacy EPS Multicast/Broadcast provides in general two kinds Service Types: one is transport only mode while the other is full service mode. With the former, the 3GPP network provides only transport of data in a transparent manner (e.g. the Application Function is in charge of the group member control, transport mode control). With the latter, the 3GPP network provides full service layer capability (e.g. the related control function can decide on whether or not to switch a user service between broadcast or unicast service). 
It is assumed that the AF is responsible for service control (i.e. similar to the transport only mode in EPS MBMS). For example, the AF determines the followings:

· Which UEs are expected to receive the group messages; and
· The spatial and temporal information necessary for receiving the group messages (e.g., area for broadcast, start time for sending the message, geographical information);
· Other information, e.g., information on QoS. 

In other words, all the group management related details (e.g., member control, area control) are managed by the application level.
Observation 2: For the CIoT scenario, 5GC should provide content delivery service by transport only mode.

1.2
Procedures related to NEF
As mentioned above, 5GC will provide content delivery service. The broadcast session is established for the content delivering to a group of UEs by an enhanced SMF, called Group-SMF (or G-SMF). The function of the AMF is also enhanced to support G-SMF, the enhanced AMF may be called Group-AMF (G-AMF) Therefore, the Group-SMF and G-AMF are not per UE specific, but are per group of UEs.
As a result, the NEF does not need to consider which AMFs are now serving the UEs/storing the UE context. The NEF selects the G-SMF at first for managing the broadcast session, and then G-SMF selects the related G-AMF accordingly. 
Observation 3: The NEF firstly selects the G-SMF when the AF requires the 5GC to send broadcast data to multiple UEs.
1.3
Other Observation(s) 
As the following working assumption mentioned in section 4,

The assumption is that WB-E-UTRA and NB-IoT are connected to 5GC via N2/N3. 

And in SP-170518,

Recently TSG RAN decided to use NB-IoT and eMTC as baseline for 3GPP submission to ITU-2020.
Therefore, it is considered that the ng-eNB will be used, which already supports multicast/broadcast mechanism in radio interface.
Observation 4: It is considered that the ng-eNB will be used for CIoT.
2.
Proposal

With the consideration above, it is proposed to adopt the below solution for Key Issue #16 in TR 23.724:
***** Start the 1st Change ***** (All text new)
6.X
Solution X: Support of group communication and messaging based on broadcast delivery
6.X.1
Introduction

Editor's note:
This clause lists the key issue(s) addressed by this solution.

This solution addresses Key Issue #16: Support of Group communication and messaging. It is based on the 5GS (5GC + E-UTRA) providing a broadcast transport only service by means of an enhanced SMF (the Group-SMF) and UPF. In the CN, the G-SMF establishes an IP Multicast connection between the selected UPF and (R)AN nodes that involve the group communication (GC) session.
6.X.2
Functional Description
Editor's note:
This clause outlines solution principles and documents any assumptions made.
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Figure 6.X.2-1: Architecture for group communication in 5G network.
The following applies to the solution:

-
5GC provides a transport only service, i.e., the decision on whether broadcast delivery will be used is made by the AF.

-
It is considered that the RAT is E-UTRA. Consequently, the RAN node is ng-eNB. 
-
It is considered that NEF selects the G-SMF at first when the AF requires the 5GC to send broadcast data to multiple UEs.
-
The G-SMF selects a group AMF (G-AMF) to support the GC session and message exchanges between the G-SMF and ng-eNB.

-
The G-SMF selects UPF(s) and notifies the AF about UPF information and protocol. The control entity for establishing the broadcast session is the G-SMF.
6.X.3
Support of EPC interworking

Editor's note:
This clause describes if and how EPC-5GC interworking is supported by this solution.

6.X.4
Procedures

6.X.4.1
PDU session establishment for group communication
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Figure 6.X.4.1-1: Establishment the session for group communication procedure.
The procedure is as follows:

1. The AF sends a request to 5GC to establish broadcast session for group communication via the NEF. The NEF selects the G-SMF(s) to manage the Session for broadcast services. 
2. The G-SMF allocates the Session ID, determines Group information (e.g., TMGI, TMGI expiration time) and selects the corresponding UPFs. 
3. The G-SMF selects the G-AMFs to send N2 SM message to the associating eNBs to establish IP multicast transport from UPF to eNBs. 
Editor's note: it is FFS on how the G-SMF selects the G-AMF.

4. The G-SMF includes the broadcast session information (e.g., TMGI) in the Group Communication Establishment Request message sent to the G-AMF.
5. The G-AMF sends N2 message to eNB(s) based on the GC session information received from G-SMF in the N2 message. 
6. The eNB generates the GC session information of the eNB, and includes it in the N2 message response. 
7. The G-AMF forwards the response from eNB in the GC Establishment Response message. 

8. G-SMF includes the information for GC session in N4 GC Session Establishment Request message to related UPFs. Other information e.g. packet detection, enforcement and reporting rules to be installed on the UPF will be included as well.
9. The UPF acknowledges by sending an N4 GC Session Establishment Response.
10. After receiving all responses or experiencing a pre-configured time out, G-SMF will notify the associating AF the information necessary for transmitting the group messages (e.g. TMGI, UPF information and communication protocol). 
11. The AF via DN notifies the UEs about the necessary information e.g. start time. 
Editor's note: 
it is FFS on whether the message of Step 11 can be alternatively sent by G-SMF.

Editor's note:
It is FFS on the modification and release procedures for the broadcast session. 
6.X.5
Impacts on existing entities and interfaces

Editor's note:
This clause describes impacts to existing entities and interfaces.

The solution has impacts on the following network entities:

1.
Group-SMF (G-SMF): The functionalities of the SMF are enhanced to support GC sessions. The major enhancement are:
-
Initiate the GC Session establishment procedure;
-
Allocate the GC Session ID, as well as TMGI;
-
Notify the AF the information necessary for transmitting the broadcast messages.
2.
Group-AMF (G-AMF):
-
G-AMF is able to support transfer of messages between the G-SMF and the eNB related to GC session. 

3.
ng-eNB:
-
ng-eNB can support IP Multicast data from UPF and is able to send the information related to broadcast transmission to many UEs.

6.X.6
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
***** End of Change *****
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