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Abstract of the contribution: It is proposed to introduce a unified Service Assistance Information into the 3GPP to support the Advanced Interactive Service.
1 QoS Enhancement for AIS
For the Advanced Interactive Service (AIS) e.g. cloud gaming, or cloud-based VR/AR/MR/XR application, the application server generates the audio and video data to the UE based on user's input of sensor/pose data. To support high quality AIS, the SA1 agrees to support up to 120FPS and 4K-8K resolutions and the bitrate can be more than 100Mbps.

The user experience of such high bitrate AIS is very important to the service provider and network operator. Especially the lagging of the AIS is the most annoyed experience, to provide minimum lagging user experience to the end use. Some QoS enhancement is necessary.

2. 
SPS - Semi-Persistent Scheduling and AIS
Firstly at LTE, the SPS feature is designed (in TS36.213) to reduce the control channel overhead for VoIP based services. Since VoLTE require persistent radio resource allocation at regular interval (one packet in 20ms from AMR speech codec).  To support large number of VoIP calls there is huge overhead on control signalling and the latency will be introduced to deliver the VoIP packets.

Now in the 5G, the SPS features are also defined in TS38.213 for UL and DL to support the applications with regular interval packets. 
Most of AIS applications include the real-time interactive audio and video streaming requiring no buffering on the receiver side. For example, the real-time interactive video streaming normally encodes with I- and P- frame and without B- frame, because B-fame will introduce much more delay in the encoding and decoding procedure. In order to provide the real-time interaction, the B-frame is not used in the encoding side, so there is no decoding B-frame in the client side. In such case, there is no buffer to cache the B/P-frame following the B-frame in the time scale. 

Normally, the video stream is captured, encoder, sent and displayed at fixed FPS (Frame per second), i.e. at fix Periodicity =1000/FPS (ms). For example, the table lists some widely used FPS and Periodicity for the video.

Table 1: Relationship between the FPS and Periodicity
	FPS
	Periodicity (ms)

	24/23.98
	41.7

	30/29.97
	33.3

	60/59.94
	16.7

	90
	11.1

	120
	8.3

	144
	5.8


Since the video streaming are sent continuously via a fix periodicity, the RAN can efficiently schedule the video stream using the SPS (Semi-persistent Scheduling) based on the Periodicity as defined in TS38.213 and TS 38.331.

For the audio stream, the FPS can be 50/25/12.5 and this Periodicity can be provided to the RAN to efficiently schedule the audio stream using the SPS.

Normally, the audio data per periodicity is small, there is no needed to split the audio data into multiple IP packets, so the periodicity is the time between the two audio IP packet of the audio stream. But for the video, some encoded video data (e.g. the I-frame video data) in periodicity are some large, and the data cannot be encapsulated in one IP packet, the video data needs to be split and be encapsulated into multiple IP packets and these IP packets are sent in the burst mode, i.e. one IP packet just follows an IP packet. In such case, for the video stream, the periodicity is the time between the two burst IP packets of the video stream.

Observation 1: Periodicity information is provided to the RAN to support efficiently schedule for the audio and video stream.
3. 
Periodicity in 5GC
The AF (e.g. AIS application server) provides the stream information to the PCF (or via the NEF), for the AIS, the AF can provide the FPS or Periodicity information as part of the stream information to the PCF. And the PCF provides QoS policies to the SMF with including the FPS/Periodicity information. Then SMF performs the QoS Flow binding to map the stream to a GBR QoS Flow.

To better help the RAN to do efficiently schedule the stream based on the FPS/Periodicity, one AIS stream with a FPS/Periodicity is mapped to a GBR QoS Flow. And the different AIS streams with the same FPS/Periodicity are mapped to the different GBR QoS Flows. If multiple AIS streams are mapped into the same QoS Flow, the RAN can not identify the same AIS stream to use the SPS well since different AIS streams comes at different times.
When the GBR QoS Flow is established with the FPS/Periodicity, the SMF needs to provide the FPS/Periodicity to the RAN as the part of the Service Assistance Information for the GBR QoS Flow.

Observation 2: The Periodicity information can be provided to the PCF (or via NEF) by the AF as stream information.

Observation 3: The Periodicity information is provided in the policy rules from the PCF to the SMF.

Observation 4: The Periodicity information can be used to by the SMF to perform the QoS Flow binding.

Observation 5: The Periodicity information can be included as the Service Assistance Information with the QoS profile for the GBR QoS Flow.
4. 
Whether Burst Arrival time can be used in Service Assistance Information of the AIS?
As defined in the Table 5.27.2-1 of TS23.501, the TSCAI includes the Burst Arrival time (BAT), and the BAT is the    latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or egress interface of the UE (uplink flow direction). And based on the Annex I.1 of TS 23.501, the BAT is the absolute time TAI (International Atomic Time) as like the UTC (and in IEEE 1588-2019, from the 0 hours 1 January 2017 UTC, UTC was behind TAI by 37 seconds).
For the TSN Communication service defined in TS23.501, the 5G network is working as a TSN bridge to the TSN network and DS-TT/NW-TT of the 5G network supports the TSN network time synchronization procedures. The TSN AF can get and provide the BAT information to the 5G network to help the 5G to better support the TSC service.
But for the AIS, it is assumed as cloud-based IP services like cloud gaming, cloud meeting, cloud AR/XR. there is not TSN implemented by the AIS service provider and no TSN supported by the 5G network, and the AIS AF also cannot know the DL arrival time to the 5G network of the DL IP packets and cannot provide such BAT information to the 5G network.

In the TS23.501, the TSC is Ethernet-based communication, while the AIS is assumed to be IP-based communication. The BAT for the ethernet-based TSC also cannot used in the IP-based AIS.

Observation 6: The BAT cannot be supported as the Service Assistance Information of the AIS.

5. 
Whether TSCAI can be used as Service Assistance Information of the AIS?
In the last SA2 E-meeting, one proposal is to re-use the TSCAI as the Service Assistance Information of the AIS. . Base on the observation 6, the BAT cannot be supported as the Service Assistance Information of the AIS.
Observation 7: The TSCAI cannot be re-used as the Service Assistance Information of the AIS.
6. 
Service Assistance Information supports both TSCAI and AIS
In the last SA2 E-meeting, one proposal is to define a unified Service Assistance Information to support both TSCAI and AIS to avoid defining different Service Assistance Information for different services.
Based on the previous observations, it is proposed the following Service Assistance Information table to support both TACAI and AIS. And more Service Assistance Information elements can be added in the table in the future with the progress of IIOT and AIS.

Table: Service Assistance Information
	Assistance Information
	Description
	Services

	
	
	TSCAI for TSC
	Advanced Interactive Service

	Flow Direction
	The direction of the traffic flow (uplink or downlink).
	Required
	Required

	Periodicity
	It refers to the time period between start of two bursts.
	Required
	Required

	Burst Arrival time
	The latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or egress interface of the UE (uplink flow direction).
	Required
	N/A


Observation 8: A unified Service Assistance Information to support both TSCAI and AIS.

Observation 9: More Service Assistance Information elements can be added in the table with the progress of the standards.
7. 
Procedures to determine the AIS Service Assistance Information 

Here are example procedures to determine the AIS Service Assistance Information:
1) AF provides the AIS request with QoS requirements for both UL and DL AIS traffic to the PCF. The AIS QoS Parameters include the AIS Assistance Container and QoS information for the AIS stream. The AIS Assistance Container describes the AIS stream traffic characteristics (i.e. Periodicity, Flow direction ) needed for Service Assistance Information determination as described in the previous clauses.

2) The PCF generates a PCC Rule to the SMF with service data flow filter derived from the Flow Descriptions provided by the AF, the mapped 5QI, ARP, GBR and MBR and the associated AIS Assistance Container as received from the AF. 

3) The SMF determines the AIS Service Assistance Information based on the AIS Assistance Container. The SMF binds the PCC Rule and the AIS Service Assistance Information to a QoS Flow. 
4) The SMF provides the QoS Profile and the AIS Service Assistance Information of the QoS Flow to the RAN.
In order to minimize the change on the standard, it is proposed to reuse the same Service Container for TSC and AIS. i.e. the Service Container for TSC and AIS use the same Service Container with the same data structure.

Observation 10: The Service Container for TSC and AIS use the same Service Container with the same data structure.
8.
Proposal

Based on the observations, CR S2-200xxxx for TS 23.501, CR S2-200xxxx for TS 23.502,  CR S2-200xxxx for TS 23.503 are proposed.
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