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Introduction
According to the SID [1] of the I-IOT, one objective is the “Enhancements (e.g. for scheduling) to satisfy QoS for wireless Ethernet when using TSN traffic patterns as specified in TR 22.804 (RAN2/RAN1)”. In SA1#84 meeting, a LS is sent to RAN2 which states that “stage 2 and stage 3 work should from now on be based on requirements from TS 22.104 and TS 22.261 which take precedence over text in TR 22.804”. 

In this contribution, we will discuss the issue about parameters of periodic TSN traffic pattern which shall be known by RAN. 
Discussion
2.1 Background on TSN user/network configuration information in IEEE 802.1 Qcc
IEEE 802.1Qcc [2] specifies the configuration of TSN features in a TSN network. The configuration information is exchanged over a User / Network Interface (UNI). On the user side of this interface are the end stations that contain users of Streams (i.e. Talkers and Listeners). On the network side are the bridges near the users. The user specifies the requirement for the streams that they want to transmit without having all the details about the network. The network then analyzes this information along with network capabilities and configures the bridges to meet the user requirements. 

TSN user/network configuration information consists of three high-level groups: Talker group, Listener groups and Status group. TrafficSpecification group included in the Talker groups specifies how the Talker transmits frames for the Stream, as shown in Fig.1. This is effectively the Talker’s promise to the network. The network uses this traffic specification to allocation resources and adjust queue parameters in Bridge.
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Fig.1 user requirement configuration in 802.1Qcc.

Observation 1：In TSN, the network allocates resource for stream of user based on the traffic pattern information described by trafficSpecification group.

According to the IEEE 802.1Qcc [2], the presence of TSpecTimerAware group specifies that the Talker’s traffic is synchronized to a known time on the network (e.g., using IEEE Std 802.1AS). The TSpecTimerAware group provides elements to specify the Talker’s time-aware transmit to the network. Further, it states that the Talker will appends the TSpecTimeAware to trafficSpecification group in its Talker group if the corresponding stream of user is a scheduled traffic whose transmission should be based on the strict timeline. 
Observation 2: TSpecTimerAware group should be provided to the network if the corresponding stream of user is a scheduled traffic. 

2.2 The supporting of periodic deterministic TSN traffic in 5G system
In the RAN2 email discussion [3] after RAN2#104 meeting, almost all the participating companies agree that the knowledge of TSN traffic pattern is useful for the gNB to allow it to more efficiently schedule. For periodic traffic, it is usually be configured with semi-persistent resource to reduce delay and signaling overhead. Thus, it is reasonable that RAN configure suitable CG/SPS resource based on the transmission attribute of period deterministic TSN traffic in order to satisfy the strict requirement performances in IIOT use case. 
Observation 3: RAN should configure CG/SPS resource based on the transmission attribute of periodic deterministic TSN traffic.
In the TP which is the outcome of email discussion [3], it states that the RAN can achieve the information of periodic TSN traffic from UE or core network. The related information at least include message periodicity, message size and time reference/offset. Additionally, such information as survival time could be considered, if deemed useful. According to the fig.1, it can be found that not all the parameters which can reflect completely the transmission attribute of periodic TSN traffic have been captured.

Observation 4: the current agreement does not capture all the parameters which can reflect completely the transmission attribute of periodic deterministic TSN traffic. 

In order to reflect completely the transmission attribute of the periodic TSN traffic, the following parameters also need to be considered:

MaxFramePerInterval: Although the 22.104 states that periodic deterministic communication does not apply data burst, the design of the scheme supporting periodic TSN traffic needs to be based on the acutual communication scenario. Further, the MaxFramePerInterval is mandatory parameter in TSN user configuration information which the Talker shall provide to the network, it is reasonable that the RAN also know this parameter to configure suitable or enough resource.

EearliestTransmitOffset and LatestTransmitOffset: the combination of these two parameters specifies the transmission time within the transmission interval, which can be further understood as the possible arrive time of TSN data within the transmission interval. In order to configure suitable resource, the transmission duration within the transmission interval shall be known by RAN.

Jitter: In RAN2#103bis meeting, it has been agreed that “Handling of packet arrival jitter will not be considered in performance evaluation without SA2 request”. It means that RAN will not consider jitter when it schedules the TSN traffic, and the this parameter is not needed to be known by gNB currently.

Proposal: The maximum number of Ethernet frames and the transmission time within the transmission interval should be known by RAN. 
Conclusion

In this contribution, we discuss the issue about parameters of periodic TSN traffic pattern which shall be known by RAN. The related observations and proposal are as following:

Observation 1：In TSN, the network allocates resource for stream of user based on the traffic pattern information described by trafficSpecification group.

Observation 2: TSpecTimerAware group should be provided to the network if the corresponding stream of user is a scheduled traffic. 

Observation 3: RAN should configure CG/SPS resource based on the transmission attribute of periodic deterministic TSN traffic.
Observation 4: the current agreement does not capture all the parameters which can reflect completely the transmission attribute of periodic deterministic TSN traffic. 

Proposal: The maximum number of Ethernet frames and the transmission time within the transmission interval should be known by RAN. 
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MaxFramesPerInterval
MaxFrameSize
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EarliestTransmitOffset
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
Specify the maximum difference between the Talker’s transmit offsets and the ideal synchronized network time



