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Abstract of the contribution: This contribution on how to support TSN QoS requirement in 5GS.
1 Discussion
1.1 Bridge capability information collection and exposure 
In last meeting, it has concluded to model the 5GS as a TSN Bridge. The UE with bridge capability constructs “5G bridge” with 5G network. The 5G network is virtualized as multiple logical 5G bridges with different UEs. 
In the centralized architecture of TSN, the CNC collects the TSN bridge Managed Objects (MO), e.g. bridge delay and tx propagation delay of the bridge, to define the traffic specification in the User/Network configuration information. Solution6 and solution18 in 23.734 has already introduced mechanism to expose the capability of the logical 5G bridge (TSN bridge Managed Objects (MO)) to the CNC.

The E2E 5G bridge delay is listed as follow. It is composed with UE bridge delay, delay between UE and RAN, delay between RAN and anchor UPF. Delay between UE and RAN, delay between RAN and anchor UPF have been considered by the other study topics, e.g. QoS monitoring in 23.725. But UE bridge delay is not considered before. The bridge delay is related to bridge port and traffic class of application layer. The bridge port of the UE is out of the modem of the UE. The frame over bridge port is IP/Ethernet and is located the protocol layer different from PDCP. So the bridge delay cannot be measured by the modem.


[image: image1.emf]UPF

Intermedi

ate UPF

Bridge NG RAN

Anchor 

UPF

5G bridge delay

UE 

bridge 

delay

N3 N9 N9

N6

Uu

End 

Station

Bridge or 

End 

Station

UE 

propagati

on delay

Anchor 

UPF 

propagatio

n delay

Modem

Delay between UE and UPF


Figure1
Before TSN, bridge with UE capability is already capable connect to wireless network to utilize the wireless backhaul. The tx propagation delay is related to the bandwidth of the transmission media (e.g.100-megabit Ethernet) connecting to the bridge port. The bridge capability of the UE is objective existence. Different UE have different bridge capabilities.
NG RAN is clear about the delay between UE and RAN. The delay between the NG RAN and anchor UPF is stable unless inter NG RAN handover. The UE for TSN is assumed to be low mobility UE or static UE according to 22.104.

WF Proposal1: 

· UE or UPF: 

· UE and anchor UPF provides the UE bridge capability.
· RAN
· Provide the delay between UE and RAN delay
· PCF
· Deduce the 5G bridge delay capability based on the input of UE, RAN and anchor UPF.
· Disclose the 5G bridge capability to the CNC via AF.
1.2 Traffic specification of time-sensing stream and QoS of the QoS flow mapping
	8.2
Conclusion for key issue 3.1

To enable support for Time Sensitive Communication, it is recommended to select solution 8 as the basis for normative work. It is recommended to add a description regarding mapping of QoS flows from multiple UE(s) to backhaul streams (e.g. TSN) in an informative Annex during the normative phase.Enhancements to 5GS QoS framework should be considered in order to support deterministic QoS and fulfil the requirements for time sensitive communication. Following are some principles to be considered:
1) 5GS QoS framework is reused with enhancements, if needed, in order to support time sensitive communication.

2) Evaluate the need for new QoS parameter(s) to support time sensitive communication scheduled transmission in 5GS.

3) QoS requirements coming via CP/UP from TSN System should be considered.


The traffic specification defined in IEEE 802.QCC is as follows:

[image: image2.emf]TrafficSpecification 

elements (required)

Interval

MaxFramesPerInterval

MaxFrameSize

TransmissionSelection

EarliestTransmit offset

LatestTransmitOffset

Jitter

Specify the period of time in which the 

traffic specification cannot be exceeded

Specify the maximum number of 

frames that the Talker can transmit in 

one interval

Specify maximum frame size that the 

Talker will transmit

Specify the earliest offset within the 

Interval at which the Talker is capable 

of starting transmit of its frames

Specify the earliest offset within the 

Interval at which the Talker is capable 

of starting transmit of its frames

TSpecTimeAware 

group (Optional)

TrafficSpecification

group 


Figure2
The delay sensitive QoS parameters include:
· Interval 

· Start time in the interval: Transmit offset

· MaxFramesPerInterval

· MaxFrameSize
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Figure3

Take the DL as example, in order to ensure the data arrive at the UE before the data start transmission time at the egress port. NG RAN need to support the resource reservation. By now, the resource reservation mechanism has been defined in LTE for periodic voice PDU, the interval is within 20ms and the packet size is solid and related to the codec.

In order to reserve the resource for the TSN QoS flow, it is beneficial to provide the maximum packet size and maximum packet number to the RAN.

WF proposal2: the time sensing QoS flow description should include
· GBR: The QoS flow for the time sensing stream should be GBR and the GBR parameters are only valid during the data transmission section.
· Maximum Packet Size during the data transmission section: maximum packet size

· Maximum Number of Packet during the data transmission section: maximum packet number

· Transmission section information: interval, earliest start transmission time in the interval, latest start transmission timer in the interval.
1.3 The traffic specification status response
<CP >
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Upon reception of the user/network configuration. The reply in step5 in both CP based and UPF based procedure is success/failure depends on related QoS flow establishment is success or failure.

The QoS flow establishment success or not depends on 

· Whether the RAN can guarantee the TSN QoS requirement of the QoS flow;

· Whether the egress entity (UE/UPF) can accept the traffic specification.
In hence, the User/Networking information should be indicated to the egress entity together with the QoS flow establishment related signalling. When the both egress entity and RAN response the QoS flow is successfully setup, the PCF can response the successful response.
Way forward proposal3:

· The User/Networking info is indicated to the egress entity together with the QoS flow establishment related signalling. When the both egress entity and RAN response the QoS flow is successfully setup, the response for User/Network configuration info is successful. Otherwise, the response is failure.
Way forward proposal

(1) 5G bridge capability exposure
· UE or UPF: 

· UE and anchor UPF provides the UE bridge capability.
· RAN
·  Provide the delay between UE and RAN delay.
· PCF
· Deduce the 5G bridge delay capability based on the input of UE, RAN and anchor UPF.
· Disclose the 5G bridge capability to the CNC via AF.
(2) The time sensing QoS flow description should include
· GBR: The QoS flow for the time sensing stream should be GBR and the GBR parameters are only valid during the data transmission section.

· MaxFrameSize

· MaxFramePerInterval
· Transmission section information: interval, earliest start transmission time, latest start transmission time.
(3) Time sensing QoS flow establishment procedure 

· The User/Networking info is indicated to the egress entity together with the QoS flow establishment related signalling. When the both egress entity and RAN response the QoS flow is successfully setup, the response for User/Network configuration info is successful. Otherwise, the response is failure.
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TrafficSpecification elements (required)
Interval
MaxFramesPerInterval
MaxFrameSize
TransmissionSelection
EarliestTransmit offset
LatestTransmitOffset
Jitter
Specify the period of time in which the traffic specification cannot be exceeded
Specify the maximum number of frames that the Talker can transmit in one interval
Specify maximum frame size that the Talker will transmit
Specify the earliest offset within the Interval at which the Talker is capable of starting transmit of its frames
Specify the earliest offset within the Interval at which the Talker is capable of starting transmit of its frames
TSpecTimeAware group (Optional)
TrafficSpecification
group



