3GPP TSG-RAN WG2 Meeting #105
       R2-1900929
Athens, Greece, 25th February - 1st March 2019
Agenda item:
11.7.2.2

Source:
Spreadtrum Communications
Title:
Scheduling Enhancements for TSN traffic
Document for:
Discussion and Decision
1 Introduction

In RAN#81 meeting, the revised SID on NR Industrial Internet of Things (NR-IIoT) has been approved[1]. One of the objectives of this study item is enhancements (e.g. for scheduling) to satisfy QoS for wireless Ethernet when using TSN traffic patterns as specified in TR 22.804: 
	1) Time Sensitive Networking related enhancements:

a) Accurate reference timing: Delivery & related process (e.g. SIB delivery or RRC delivery to UEs, Multiple Transmission points) (RAN2/RAN3/RAN1)

b) Enhancements (e.g. for scheduling) to satisfy QoS for wireless Ethernet when using TSN traffic patterns as specified in TR 22.804 (RAN2/RAN1). Note: RAN2 to start the work, RAN1 to take action based on RAN2 progress.

c) Ethernet header compression (RAN2):

i) Analysis of the benefits and the scenario (e.g. what are the formats and size of Ethernet frame to be considered, are VLAN fields included, protocol termination etc.). 

ii) Definition of the requirements for a new header compression.

d) Performance evaluation of TSN requirements as captured in TR 22.804 clause 8.1 (RAN2/RAN1/RAN3)

NOTE: This task is related to TSN specific requirements, which are not evaluated as part of “Study on physical layer enhancements for NR ultra-reliable and low latency case”. It is not intended to discuss/agree additional simulation assumptions for this case. 

Note: RAN2 to start the work, RAN1 to take action based on RAN2 progress



In this contribution, we will discuss the scheduling enhancements for TSN traffic and conclude with some proposals.
2 Discussion
According to TR 22.804, there are four kinds of traffic in Industry IoT: periodic deterministic traffic, a-periodic deterministic traffic, non-deterministic traffic and mixed traffic. The periodic deterministic traffic has fixed traffic pattern in terms of packet arrival periodicity, offset, packet size, and etc. 
To schedule this kind of traffic, configured resources or dynamic resources can be used. As in LTE, the VoIP service is supported by SPS resources, configured grant should also be a feasible basis to support deterministic periodic traffic for IIoT.  As gNB doesn’t need to send dynamic UL grant to schedule UL transmission each time before arrival of data, PDCCH usage could be reduced and the downlink control resources could be saved.
To better allocate configured resources, the allocated resource should be aligned with the traffic pattern in terms of packet arrival periodicity, offset, packet size, and etc. Because a mis-alignment between the traffic pattern and the allocated resource leads to delay for each packet. Thus, network should be aware of the traffic pattern in terms of packet arrival periodicity, offset, packet size, and etc. 
Proposal 1: RAN should be aware of the traffic pattern of a deterministic periodic TSN traffic to better allocate configured resources.
If the traffic pattern of a deterministic periodic traffic is provided to the network, configured resources aligned with the traffic pattern may be allocated to fulfill the transmission QoS of the targeting traffic. Then it is expected that the targeting traffic could be transmitted on the configured resources aligned with its traffic pattern. To achieve this goal, the LCH of the targeting traffic should be associated to the configured resources aligned with its traffic pattern. 
Currently, for a UL transmission resource regardless of whether it’s a dynamic or configured resource, the general principle of LCP is to transmit the data of LCHs in descending order of LCH priority. However, for a configured resource aligned with the traffic pattern of a deterministic periodic traffic, the data of the associated LCH couldn’t be transmitted or may be partially transmitted if the priority of the LCH is lower than the priorities of other LCHs having data available for transmission. This deviates from the motivation that gNB allocated the configured resource specially for its associated LCH according to the traffic pattern provided, furthermore it may lead to delay for each packet. 
There may be two solutions to solve this problem. One is to use the configured resource only for the associated LCH. And the other one is that the associated LCH has the highest priority in the LCP procedure and the PBR of it is set to infinity, while at the same time, other LCHs are also allowed to use the configured resource. Considering the spectrum efficiency, we prefer the second solution to ensure the transmission of the targeting traffic, at the same time to improve spectrum efficiency.  Thus, we propose that
Proposal 2: A LCH should be associated to configured resource(s) aligned with the traffic pattern of a deterministic periodic TSN traffic.

Proposal 3: For a configured grant resource, the associated LCH should have the highest priority in the LCP procedure.
3 Conclusion

In this contribution, we discuss the scheduling enhancements for TSN traffic. Proposals are given as follows:

Proposal 1: RAN should be aware of the traffic pattern of a deterministic periodic TSN traffic to better allocate configured resources.
Proposal 2: A LCH should be associated to configured resource(s) aligned with the traffic pattern of a deterministic periodic TSN traffic.

Proposal 3: For a configured grant resource, the associated LCH should have the highest priority in the LCP procedure.
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