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Abstract:  this doc proposes some revisions on interactive service supporting. 
************************Change Starts************************
5.1
Interactive Service Supporting
5.1.1
Description
Interactive service is a kind of service that the data is exchanged between users who are interested in the same NCIS session, like interactive gaming, data sharing between variable kinds of terminals, e.g. mobile phone, robots, etc. The NCIS session here means all UEs in the session can share the same background, update the same information of the service, and finish the session at the same time. Those UEs in the same NCIS session are grouped together as one NCIS group. The interactive service here is real-time and requires high throughput and low latency. The users joining the NCIS session can be in local area or far away from each other and can be from either same MNO or different MNOs. This use case describes the scenario where a group of UEs supporting NCIS service can discover each other, start the NCIS session and exchange the data.
5.1.2
Pre-condition
An MNO offers communication between UEs by controlling the transmission resource of the UEs and UE A/B/C/D/E supporting NCIS service would like to start a NCIS session together. Here UE A/B/C are in-proximity with each other, while UE D/E are in-proximity with each other; UE A/B/C/D/E can be in proximity with each or in non-proximity with each other, and the scenario is indicated in following figures. UE A/B/C/D/E can belong to the same MNO or belong to different MNO.
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Figure 5.1.2-1: UEs are in proximity with each other
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Figure 5.1.2-2: Some UE(s) are in non-proximity with each other

5.1.3
Service Flows
UE A/B/C/D/E experiences a situation which triggers UE A/B/C/D/E to initiate NCIS service.
UE A/B/C/D/E join the same NCIS session, no matter if they are in-proximity or in non-proximity. 
UE A/B/C/D/E join the same NCIS session, no matter whether they belong to the same MNO or not. 
UE A/B/C/D/E could discover the group when they are in-proximity and the NCIS group could be identified by other UEs in the same group when they are in-proximity.

UE A/B/C/D/E could be invited by other UE(s) or join the group no matter whether all UEs belong to the same MNO or not.
UE A/B/C/D/E download(s) the required information for the interactive service from network respectively.

UE A/B/C in proximity or UE D/E in proximity can also exchange the real-time data information between the UEs within local area with satisfied data rate, no matter whether all UEs belong to the same MNO or not.
UE A/B/C/D/E who are in proximity and belong to the same group can be charged accordingly.
UE A/B/C/D/E who are in proximity and belong to the same group can try to reduce the power consumption with satisfied service requirements.

UE A/B/C/D/E who are in proximity and belong to the same group can be required to execute lawful interception if it is needed.

5.1.4
Post-condition
Under network control, NCIS users in the same group are able to exchange real-time data with each other, update their status and be charged accordingly, no matter whether all users belong to the same MNO or not.
5.1.5
Gap analysis
In the above section 5.1.1, the basic concept of NCIS service and corresponding NCIS session and NCIS group is described.

In [4], all connections should be fully network control for eMBB services, while for ProSe or V2X service, some pre-configuration could be provided for UEs especially when UEs are out of the coverage of network. 
And for NCIS service, the requirement of fully network control e.g. for authentication or resource allocation is needed, therefore, when UE is out of the network coverage, no resource should be available on either the ProSe Communication path (direct) or the 5GC path, however, when UE coming back to the network coverage, it would be possible to re-join the NCIS group and resume the NCIS session as soon as possible. Besides, the control for NCIS service could be from same RAT or different RAT. 
In [14], supporting the the ProSe Communication path (direct) by unicast, multicast or broadcast is studied, and a ProSe Group Communications is mentioned generally in [15]. For NCIS service, the broadcast may not be so efficient from UE power consumption or resource utilization perspective, since not all UEs in proximity to each other are interested and need to receive the information from other UEs, therefore, the unicast and multicast need to be supported based on the control from the same RAT or different RAT.
As defined in the previous section for NCIS session and NCIS group, one group of UE will share the same information e.g. background, update, etc. together for the dedicated NCIS session, therefore, the information needs to be communicated between them. The UE could discover the NCIS group, join the NCIS group or be invited to the NCIS group based on their interest, during this procedure, some service related information, e.g. user numbers in the group, QoS requirements, etc, should be known by the network. And during this procedure, the normal service should not be impacted. In [14], the discovery procedure is defined only between ProSe UEs without considering whether they are interested in the same service content or not, and in [16], the addition of UE in the private group and removal of UE from the private group are defined, however, for NCIS service, firstly, the addition and removal is based on UE’s interest on the service, for example, at a certain point of time, a UE may want to join NCIS session 1 while at a different point of time, a UE may want to join NCIS session 2; secondly, UE could determine to initiate the discovery, join or invitation on its own based on network configurations.

In [15], the discovery and communication requirements between ProSe UEs from same MNO or different MNOs are defined, however, the discovery of the group based on the group information provided outside of the 3GPP is not defined, and the corresponding group should be able to be identified. Besides, the authorization on resource allocation especially under network control for different MNOs case is not discussed.
The NCIS group server needs to be able to deliver the group communication data using unicast/multicast delivery depending on the support of MBMS in 3GPP network. According to group communication enabler in [18], the group application server determines to trigger the group communication service towards 3GPP network based on the registration information from its group users in the application layer. However, to fulfil the objective of this study to achieve network controlled for the interactive service, it would require service exposure from the 3GPP network. With required assistant information from the 3GPP network, the NCIS group server can provide more real-time and better decision on NCIS group management. 

Further, due to inhomogeneous deployment of the MBMS cells, the UE needs to switch communication between unicast and multicast when it moves in/out of the service areas [18]. However, to ensure the service continuity, it would be beneficial to explore efficient mechanism in network-controlled manner.

The existing features:

-
When UEs are moving among cells during Group Communication, service continuity shall be supported [18].
-
When UEs are serving by the 3GPP network, the power consumption shall be minimized with satisfied service requirements [15].

-
When UEs are serving by the 3GPP network, the service continuity shall be guaranteed with at least minimum service requirements [15].

-
When UEs are serving by the 3GPP network, the lawful interception shall be supported [15].
5.1.6
Potential requirements

[PR.5.1-001] The 3GPP network shall be able to have full control about the connection of NCIS session based on the control from either EPC or 5GC; 
[PR.5.1-002] The 3GPP system shall be able to support NCIS services via the ProSe Communication path/the 5GC path by unicast;
[PR.5.1-003] The 3GPP system shall be able to support NCIS services via the ProSe Communication path/the 5GC path by multicast;
[PR.5.1-004] The 3GPP system shall support a mechanism to allow NCIS user to discover, join and to be invited to any NCIS group based on user interest in the NCIS session or NCIS service; 
[PR.5.1-005] The 3GPP system shall be able to support UEs belonging to same MNO or different MNOs joining in the same NCIS group after authentication and communicate with each other with allocated resources. 
[PR.5.1-006] The 5G system shall be able to support collection of charging information based on a NCIS group that the UE accesses.
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