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Abstract of the contribution: This contribution discusses the how to enhance the Qos frame work to support the deterministic services.
1. Discussion
In the last meeting, it is concluded that:
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.

In this paper, some aspects of Qos framework are discussed. It assumes:
· 5GS as Bridge mode;

· UE, NG-RAN, SMF/UPF are synchronized with 3GPP GM clock.

· TSN traffic using GBR
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From general view, the Qos frame work can be separated to 3 parts in the fig.

· Part 1: The AF interact with TSN for Qos negotiation. (interact with talker, i.e. SRP message interaction)
· Part 2: The PCC procedure is triggered by AF. The SMF sends Qos rule to UE, Qos profiles to NG-RAN, and Qos rule to UPF.
· Part 3: User plane traffic delivery.
This paper focus on the part 2 and 3.
Issue 1: how the 5GS (i.e. NG-RAN, UPF, UE) identify the qos flow for deterministic services of TSN.

Option A1: using the existing 5QI and with new indication;

Option A2: defined a new 5QI value which is reserved for deterministic services of TSN.

Option A3: non-Standardized 5QI value and configuration in the NG-RAN, SMF/UPF;
Issue 2: How to support the customised E2E delay. 

In the 23.501 clause 5.7.2.1, it clarify that “Standardized or pre-configured 5G QoS characteristics, are indicated through the 5QI value, and are not signalled on any interface, unless certain 5G QoS characteristics are modified as specified in clauses 5.7.3.3 (Priority Level), 5.7.3.6(Averaging Window), and 5.7.3.7 (Maximum Data Burst Volume).

To support the customised E2E delay, it means PDB is the dynamic value.

With option A1, the current mechanism does not work because the PDB cannot be changed;

The option A2 is similar with option A1, but if the exception can be made only for this particular 5QI, the PDB etc. can be changed;

Option A3 can work because every parameters can be changed.

Compare with above analysis, this paper prefer moving with option A2 for the Interoperability.

In the 5GS, the PDB is sent only to NG-RAN, not UE and UPF. It assume that the major latency is introduced by air interface, so this paper proposing that PDB is not sent to UPF.

Proposal 1: A new 5QI is defined to identify the deterministic services of TSN
Proposal 2: PDB is not sent to UPF
Issue 3: How to support jitter sensitive deterministic services of TSN

Some TSN traffics are jitter sensitive (i.e. not ealier and not later), and some are not. How the Qos framework support both traffic?

No matter which one can be identified with PDB (deterministic delay) and jitter window. For the former, the jitter windows is quite narrow and for the latter the jitter window is quite relax. 
To support jitter sensitive traffic, there are two options:

Option B1: The PDB and jitter window are sent to NG-RAN, and NG-RAN schedule the appropriate time to deliver the traffic.

Option B2: The PDB is sent to NG-RAN and UE, and NG-RAN can schedule the traffic delivery within PDB windows. And UE know how much time is left to handle this traffic.

Note 1: The PDB may be not sent to UE, UE can know the latency requirement in the application level. 
There is not strong opinion between option B1 and B2. It depends on the meeting discussion.
Proposal 3: Option B1 and B2 require further discussion.
Issue 4: How to guarantee the u-plane for deterministic services of TSN

In the last meeting, SA2 has sent LS to RAN3, that the delay between UPF and NG-RAN is not negligible. And also there is online comments that the Underlying transport network does not support TSN. The delay between UPF and NG-RAN may be variable.
Example for the time and jitter sensitive TSN downlink traffic with 5ms delay requirement, if it spends 1ms to deliver the packet from ingress UPF to NG-RAN, the NG-RAN has 4ms to schedule delivering the packet to UE. If it spends 1.5ms to deliver the packet from ingress UPF to NG-RAN, the NG-RAN has 3.5ms to schedule delivering the packet to the UE. 
This paper propose that the NG-RAN obtains the experienced packet delay for the downlink traffic, e.g. via the timestamp created by ingress UPF in the GTP header. It may be also useful for the UE to know the experienced packet delay if the UE will forward the packet to TSN end station via N60. This proposal can work with both option B1 and B2.
Note 2: The assumption is that UE, NG-RAN and SMF/UPF have been synchronized with 3GPP GM clock 
Proposal 4: For the deterministic services of TSN, the ingress UPF mark the timestamp to the DL data (e.g. GTP header), The NG-RAN can obtains the experienced packet delay for the packet.
Proposal 5: Whether the timestamp are sent over air interface are ffs.
2. Proposal

It is proposed as following
Proposal 1: A new 5QI is defined to identify the deterministic services of TSN

Proposal 2: PDB is not sent to UPF
Proposal 3: Option B1 and B2 require further discussion.

Proposal 4: For the deterministic services of TSN, the ingress UPF mark the timestamp to the DL data (e.g. GTP header), The NG-RAN can obtains the experienced packet delay for the packet.

Proposal 5: Whether the timestamp is sent to UE is FFS.
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