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9
Supplementary-Service related requirements
9.1
Multimedia Broadcast/Multicast Service
The new RAT shall support existing Multicast/Broadcast services (e.g. download, streaming, group communication, TV, etc.) and new services (e.g. V2X, etc).

The new RAT shall support dynamic adjustment of the Multicast/Broadcast area based on e.g. the user distribution or service requirements. 

The new RAT shall support concurrent delivery of both unicast and Multicast/Broadcast services to the users. 

The new RAT shall support efficient multiplexing with unicast transmissions in at least frequency domain and time domain.

The new RAT shall support static and dynamic resource allocation between Multicast/Broadcast and unicast; the new RAT shall in particular allow support of up to 100% of DL resources for Multicast/Broadcast (100% meaning a dedicated MBMS carrier).

The new RAT shall support Multicast/Broadcast network sharing between multiple participating MNOs, including the case of a dedicated MBMS network.

The new RAT shall make it possible to cover large geographical areas up to the size of an entire country in SFN mode with network synchronization and shall allow cell radii of up to 100 km if required to facilitate that objective. It shall also support local, regional and national broadcast areas.

The new RAT shall support Multicast/Broadcast services for fixed, portable and mobile UEs. Mobility up to 250 km/h shall be supported.

The new RAT shall leverage usage of RAN equipment (hard- and software) including e.g. multi-antenna capabilities (e.g. MIMO) to improve Multicast/Broadcast capacity and reliability.

The new RAT shall support Multicast/Broadcast services for mMTC devices.
9.2
Location/Positioning Service
The NR should enable, and improve if suitable, state-of-art positioning techniques, such as RAN-embedded (Cell-Id, E-CellID, OTDOA, UTDOA, etc.) and RAN-external (GNSS, Bluetooth, WLAN, Terrestrial Beacon Systems (TBS), sensors, etc.). Additionally, potential D2D based positioning techniques should be considered.
The NR positioning shall exploit high bandwidth, massive antenna systems, network architecture/ functionalities (e.g. heterogeneous networks, broadcast, MBMS) and deployment of massive number of devices. NR positioning shall support indoors and outdoors use cases.

NR shall support regulatory positioning requirements.
NR design targets for commercial positioning use cases include:

1.
Support for range of accuracy levels, latency levels and device categories

2.
Support accuracy and latency as defined in TR 22.862 for some use cases

3.
Reduced network complexity

3.
Reduced device cost

4.
Reduced device power consumption

5.
Efficient signalling over the air interface and in the network

6.
Support for hybrid positioning methods

7.
Scalability (support for large number of devices)

8.
High security

9.
High availability

10.
Support UE speed as defined in TR 22.862
9.3
Critical Communications services

9.3.1
Public safety communications

The RAN design for the Next Generation Radio Access Technologies shall support D2D (e.g. ProSe in 3GPP TS 23.303 [8]).

The RAN design for the Next Generation Radio Access Technologies shall support Mission Critical Communications for diverse types of services (e.g. MCPTT, MCVideo, MCData in 3GPP TS 22.179 [9], 3GPP TS 22.280 [w], 3GPP TS 22.281 [x], and 3GPP TS 22.282 [y]).

The RAN design for the Next Generation Radio Access Technologies shall support efficient group communications (e.g. GCSE_LTE, SC-PTM in 3GPP TS 22.468 [10] and 3GPP TR 36.890 [11]).
The RAN design for the Next Generation Radio Access Technologies shall support isolated communications (e.g. IOPS in 3GPP TS 22.346 [z]).
9.3.2
Emergency communications

The RAN design for the Next Generation Radio Access Technologies shall provide mechanisms to enable emergency calls including positioning/location for emergency calls (such as is found in 3GPP TS 22.101 [12] section 10 for emergency calls and 3GPP TS 22.071 [13] for position/location) when appropriate.

The RAN design for the Next Generation Radio Access Technologies shall provide mechanisms to enable Multimedia Priority Services (such as is found in 3GPP TS 22.153 [14]).
9.3.3
Public warning/emergency alert systems

The RAN design for the Next Generation Radio Access Technologies shall provide mechanisms to enable public warning services that provides warning/notifications to users meeting regional regulatory requirements (such as is found in 3GPP TS 22.268 [15]).
9.4
V2X communication
The RAN design for NR V2X shall provide communication via infrastructure, including MBMS support, for V2X services (such as found in 3GPP TS 22.185 [17]) and advanced V2X services (such as found in the outcome of the SA1 study 3GPP TS 22.886 [18]).

The RAN design for NR V2X shall provide communication via sidelink for V2X services (such as found in 3GPP TS 22.185 [17]) and advanced V2X services (such as found in the outcome of the SA1 study 3GPP TS 22.886 [18]).
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