3GPP TSG-RAN WG2 #104



















R2-1901975
Athens, Greece, 25th February - 1st March 2019
Agenda item:
11.7.2.2
Source:
CMCC
Title:
Knowledge of TSN traffic information to gNB 
Document for:
Discussion
1 Introduction
In RAN2, there is an email discussion [1] on whether the knowledge of TSN traffic pattern (i.e. periodicity, message size, reference time or offset) would be useful for the gNB and the knowledge of TSN traffic pattern could be provided to the gNB either from the UE or from the Core Network. And majority seems to support knowledge of TSN traffic pattern would be useful for the gNB.

And in SA2#130 meeting, impact on RAN of QoS for Time Sensitive Communication had  been discussion, and two relevant questions arise in SA2 [2]:

[image: image1]
Therefore, in this contribution, we provide elaborated analysis on how to use of the knowledge of the traffic pattern for configuration optimization. 
2 Discussion
As we know, the TSN network is to provide a communication system to meet the requirement of time sensitive and deterministic service. More specifically, one object of this SI is to satisfy QoS for wireless Ethernet when using TSN traffic patterns as specified in TR 22.804 [3], which demands the 5G system shall support cyclic traffic with cycle times.
2.1 Question 1: Would there be a benefit for providing Traffic Type/ Traffic characteristics towards RAN 
 As discussion in the email discussion [1], the majority view is that since the traffic flow in TSN networks is highly deterministic and arrives at the time instances known in advance, it is useful for the gNB to know this information to provide the UE with appropriate SPS or Configured Grants configurations, avoiding packet queuing and contention between TSN flows. And it is particularly important for uplink traffic, where frequent pre-scheduling e.g. configured grants would need to be provided to the UE beforehand, in order to meet UL latency requirements. Therefore, there is no need to extend the discussion on this in this contribution.

Proposal 1: it is useful for the gNB to know the TSN pattern information to provide the UE with appropriate SPS or Configured Grants configurations.
2.2 Question 2: What are the parameters that should be provided as part of Traffic Type?
Regarding the question 2, since the required information is to provide the UE with appropriate SPS or Configured Grants configurations with less over-scheduling, information of the traffic pattern such as at least periodicity, packet arrival time and message size would be needed. On the other hand, the information on latency and reliability requirements are also beneficial for gNB.
Proposal 2: It is proposed to discuss and identify a list of traffic pattern information that is considered beneficial for the gNB, as indicated in the table below:
	Parameter
	Descriptions

	Deterministic Indicator
	Indicates whether the traffic flow is deterministic or not

	Packet Direction
	Single packet transaction, UL only, UL followed by DL

	Periodic Flow Indicator
	Indicates whether the traffic flow is periodic or not

	· Packet arrival time
	This field indicates the estimated timing for a packet arrival in a SL/UL logical channel. It can be time reference or timing offset with respect to symbol#0 of subframe#0, which is of SFN#0.

	· Periodicity
	Utilizes absolute time or reference time

	· Packet Size
	Indicates the maximum TB size based on the observed traffic pattern.

	KPI profile
	

	· delay sensitive
	

	· success rate sensitive
	


2.3 Which node to deliver the traffic pattern information to gNB: UE or CN
There is no consensus on that the knowledge of TSN traffic pattern could be provided to the gNB either from the UE or from the Core Network. Some companies think both UL and DL TSN traffic pattern can be acquired from CN, and others think UL and DL TSN traffic pattern can be acquired from UE and CN respectively. Illustration for 5GS downlink and uplink output scheduling are defined in [4] , agreed CR in SA2#103, by means of the 5GS is modelled as TSN Bridge.
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Figure 1.  Delivery of additional TSN traffic pattern to RAN for radio optimization (downlink)

Figure 1 illustrate 5G System downlink output scheduling. The “traffic pattern A” in the figure is incoming TSN traffic pattern for the gNB, which is the output traffic from node (A) follows “traffic pattern A”. Hence, in order to optimize radio resource for TSN traffic, the captured solution in SA2 is that 5GS has to request “TSN traffic pattern A” from the CNC, and then forward it to gNB. Regarding “TSN traffic pattern B”, which is for doing output scheduling at UE for downlink traffic towards TSN node (c), the 5GS currently only needs to distribute the “TSN traffic pattern B” from the AF to UE translator in downlink direction for the output scheduling purpose. However, it seems “TSN traffic pattern B” can reflect the requirement and characteristic of the output traffic from UE and derive the allowed latency and jitter for gNB, it is useful assistant information for radio resource optimization.
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Figure 2.  Delivery of additional TSN traffic pattern to RAN for radio optimization (uplink)

Figure 2 illustrate 5G System downlink uplink scheduling case. The “traffic pattern C” in the figure is incoming TSN traffic pattern for the gNB, which is the output traffic from node (C) follows “traffic pattern C”. Hence, in order to optimize radio resource for TSN traffic, the captured solution in SA2 is that 5GS has to request “TSN traffic pattern C” from the CNC, and then forward it to gNB. Regarding “TSN traffic pattern B”, which is for doing output scheduling at UPF for uplink traffic towards TSN node (A), the 5GS currently only needs to distribute the “TSN traffic pattern B” from the AF to UPF translator in uplink direction for the output scheduling purpose. 

Therefore, in the SA2 captured solution, for both uplink and downlink direction, PCF distributes the additional TSN traffic pattern used by preceding node to RAN via SMF and AMF, using existing PDU session establishment/modification procedure with enhanced N2 information to carry the additional TSN traffic pattern and QFI reference. And the QFI reference can be used by gNB to link the additional TSN traffic pattern to a specific TSN flow. Although this is out of scope in RAN2, we can observe that both UL and DL TSN traffic pattern can be acquired from CN from the solutions.
Observation 3: from the SA2 captured solutions, Core Network can request both UL and DL TSN incoming traffic pattern from the CNC, and transfer to gNB from CN.
Observation 4: The TSN UL/DL output traffic patterns, e.g. “TSN traffic pattern B” in the figures, can reflect the requirement and characteristic of the output traffic from UE/UPF and be used to derive the allowed latency and jitter for gNB, which are useful assistant information for radio resource optimization.
Proposal 3: It is proposed that the gNB can request both UL and DL TSN output traffic pattern from Core Network or UE for radio resource optimization.

On the other hand, since the traffic in TSN networks is highly deterministic, although the UE cannot acquire the UL and DL TSN traffic pattern from TSN, it is feasible for the UE to anticipate the TSN traffic pattern profile based on the historical TSN traffic pattern of the same TSN flow. This will bring benefit of flexibility, if there is some coordination mechanism between the UE and the network for the traffic properties, e.g. traffic pattern information. 
Additionally, in release 14, a new SPS assistance information was added into the UEAssistanceInformation message in LTE V2X, so that the UE can provide the network the traffic pattern of a UL logical channel with some enhancement as described in above section.
Observation 5: anticipated UL TSN traffic pattern can also be derived and sent to gNB by UE.

Proposal 4: for UL TSN traffic pattern information, it is proposed gNB can also acquire the anticipated UL TSN traffic pattern information from UE via the enhanced traffic pattern information originally introduced in LTE V2X.
3 Conclusions
Proposal 1: it is useful for the gNB to know the TSN pattern information to provide the UE with appropriate SPS or Configured Grants configurations.
Proposal 2: It is proposed to discuss and identify a list of traffic pattern information that is considered beneficial for the gNB, as indicated in the table below:
	Parameter
	Descriptions

	Deterministic Indicator
	Indicates whether the traffic flow is deterministic or not

	Packet Direction
	Single packet transaction, UL only, UL followed by DL

	Periodic Flow Indicator
	Indicates whether the traffic flow is periodic or not

	· Packet arrival time
	This field indicates the estimated timing for a packet arrival in a SL/UL logical channel. It can be time reference or timing offset with respect to symbol#0 of subframe#0, which is of SFN#0.

	· Periodicity
	Utilizes absolute time or reference time

	· Packet Size
	Indicates the maximum TB size based on the observed traffic pattern.

	KPI profile
	

	· delay sensitive
	

	· success rate sensitive
	


Observation 3: from the SA2 captured solutions, Core Network can request both UL and DL TSN incoming traffic pattern from the CNC, and transfer to gNB from CN.
Observation 4: The TSN UL/DL output traffic patterns, e.g. “TSN traffic pattern B” in the figures, can reflect the requirement and characteristic of the output traffic from UE/UPF and be used to derive the allowed latency and jitter for gNB, which are useful assistant information for radio resource optimization.
Proposal 3: It is proposed that the gNB can request both UL and DL TSN output traffic pattern from Core Network or UE for radio resource optimization.
Observation 5: anticipated UL TSN traffic pattern can also be derived and sent to gNB by UE.

Proposal 4: for UL TSN traffic pattern information, it is proposed gNB can also acquire the anticipated UL TSN traffic pattern information from UE via the enhanced traffic pattern information originally introduced in LTE V2X.
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Would there be a benefit for providing Traffic Type/ Traffic characteristics towards RAN?  What are the parameters that should be provided as part of Traffic Type?


Periodicity - The transmission schedule repetition period.


Reference time - Start time for traffic transmission (N6 /N60).  Start time may be expressed as a time, or as an offset from a clock origin (epoch). 
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