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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	800015
	[bookmark: OLE_LINK77][bookmark: OLE_LINK78]Study on Network Controlled Interactive Service in 5GS
	The requirements specified in 3GPP stage 1

	
	
	



2.3	Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one but are not part of the hierarchical structure.}
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	



3	Justification
[bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK21][bookmark: OLE_LINK22]When cellular connectivity evolves from LTE to NR, the higher frequency bands (e.g., FR2, i.e., milli-meter wave) can be used. Considering the propagation characteristics of the higher frequency bands, it is challenging for operators to provide full network coverage at these frequency bands in aspects of network deployment maintenance efforts. Therefore, it is beneficial to explore more ways to  maximise the spectrum utilization of the precious frequency resource other than simply deploying denser network infrastructure on these frequency bands. 
Sidelink connection between UEs can be a solution to further increase the spectrum utilization, which has been developed during 1) Rel-12/13 mainly for ProSe use cases, and 2) Rel-14/15/16 mainly for V2X use cases. The former is optimized mainly for voice (e.g., MCPTT) type traffic, while the latter one is more for vehicle-type communication.  
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]There are some basic requirements in TS 22.278 for sidelink connection for commercial and public safety use cases, and SA1 further explores the use case for sidelink connection in SID of “Network Controlled Interactive Service” (TR 22.842), which investigated new use cases and requirements, with the expectation that 5G consumer UEs, existing or some new form factor devices (e.g. VR/AR devices, robot, wearable devices, etc.), being used for different use cases in different environments, e.g. gaming, entertainment in home party or bar or campus, or education in office. 
NCIS related potential requirements are raised in TR 22.842 that enable 5GS to provide mechanisms to dynamicly manage interactive service group, satisfy NCIS service requirements on sidelink interface and Uu interdace, and ensure the NCIS service on sidelink are controllable and regulated by the operator, including the following scenarios and requirements.
· There may be a variety of services within one group communication, and the services have different QoS requirements, e.g. VR gaming requires high data rate and low latency, and messaging between gamers only requires lower data rate or relaxed latency.
· [bookmark: OLE_LINK36][bookmark: OLE_LINK37]During the service communication on sidelink interface, the network shall be able to control the communication on sidelink, e.g. control the resource allocation, service authorization, etc.
· [bookmark: OLE_LINK112][bookmark: OLE_LINK113][bookmark: OLE_LINK11][bookmark: OLE_LINK12]In order to guarantee the user experience on data rate and latency, the network may control the service data transmission via sidelink interface or Uu interface. When one group member moves closer to or farther away from other group members or uses network offloading, the network can control the path switch between Uu interface and sidelink to guarantee the service continuity and minimize user experience interruption.
· The group members in one interactive service group can belong to different PLMNs, and they are communicating with each other via sidelink interface or Uu interface within the group.
· The operator can control the area sidelink communication on their frequency band to a certain area, e.g. in the following cases. For example, the operator deploys cellular coverage as hotpots on higher frequency band and  the sidelink communication on the  higher frequency band is only allowed by the operator in the area the cellular hotpots don’t cover; the sidelink communication is allowed by the operatoer in campus, office, etc.
· In order to extend the distance between the UE and UE on higher frequency band and save the UE power comsumption, UE-to-UE relay can be supported under the network control.
· The operator is able to charge PC5 communication if needed per group basis.
[bookmark: OLE_LINK31]With the use cases and service requirements resulting from SA1, an architectural study is required to understand the impact on the 3GPP system in order to support the scenarios and requirements identified by SA1.
4	Objective	
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]In order to support coming commercial service like Network Controlled Interactive Services in 5G also based on the basic requirements in TS 22.278 and new requirements defined for NCIS, this study item shall at least study the at least the following aspects:
1)  Study the possible system architecture impact to support network controlled device to device service on PC5 interface.
· For Public Safety support also able to operate PC5 in out of coverage.
2)  Study the potential enhancement, if needed, on dynamic group management and group member management mechanism, e.g. group members belonging to the same or different PLMNs
[bookmark: _Hlk1504761][bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK76][bookmark: OLE_LINK75]3) Study the potential PC5 communication authorization mechanism for PC5 communication on operator managed” frequency bands, especially e.g. for authorizing group members belonging to different PLMNs, authorizing PC5 communication to restrict areas..
[bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: _GoBack]4) Study the potential QoS enhancements to support a variety of services on PC5 interface.e.g. high data rate and/or low latency transmission
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK15][bookmark: OLE_LINK16]5) Study the potential mechanism for network controlled traffic steering/path switching between Uu interface and sidelink to guarantee the service continuity and minimize user experience interruption in case of UE mobility or network offloading. The QoS can be re-negotiated during path switching, e.g. increased/decreased data rate while keeping the end-to-end latency consistent.
6) Study the potential mechanism for operator to charge PC5 communication on per group basis.
[bookmark: OLE_LINK45]7) Study the potential mechanism for operator to control PC5 communication on it frequency bands to certain geographical areas.
8) Study network controlled UE-to-UE relay mechamism.
9) Study UE-to Network relay mechanism for Public Safety use.
This study will consider reusing exisiting soultuion as much as possible, e.g. 5GS-V2X-like architecture as a basis, etc.  Requirements related to lawful intercept need to be supported in the system architecture.
The other working groups e.g.RAN WGs, other SA working groups will be involved if needed.

5	Expected Output and Time scale
	New specifications  [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	23.xxx
	System Enhancement for Network Controlled Device to Device Communication Service in 5GS
	SA2
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	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
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6	Work item Rapporteur(s)
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7	Work item leadership

SA2.

8	Aspects that involve other WGs
	

9	Supporting Individual Members
	Supporting IM name
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