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Abstract: This contribution gives the evaluations for the solutions of KI#3A and proposes conclusions based on the evaluation. 
1. Discussion 
For KI#3A - Exposure of deterministic QoS, seven solutions are proposed. 
Solution#5 supports the following aspects:
1) AF provides traffic related description and deterministic QoS requirement: 

· a Traffic Description, Target UE PDU session Identification, AF Identification, a 5GS delay, Guaranteed Flow Bit Rate, Flow Direction, Burst Arrival Time at UE (uplink) or UPF (downlink), Burst Size, Burst Periodicity, Burst Spread (optional), Survival Time and a Timing Domain and a QoS Reference. 
2) The 5GS exposes the Deterministic QoS Capability information to the AF: 

· Whether 5GS supports Deterministic QoS, the Minimum and maximum 5GS Delay supported by 5GS if it supports deterministic QoS.

3) The 5GS sets the TSCAI according to the information provided by the AF.
4) The AF may provide Burst Spread to 5GS. The SMF provides it as part of TSCAI to the NG-RAN. 
5) The general procedure for exposure the deterministic QoS is defined and how to report 5GS delay information is also defined. 

6) The NEF provides TSC connectivity monitoring service to the AF.
In R16, the Burst Arrival Time in TSCAI is defined to be the latest possible time when the first packet of the data burst arrives. In order to support RAN scheduling better, the latest possible time when the last packet of the data burst arrives shall also be indicated to the RAN. Therefore, in R17 the Burst Arrival Time can be represented as a time window. Then Burst Spread is not included in the TSCAI. The SMF may update Burst Arrival Time in TSCAI if it gets the updated burst spread information. The SMF may get Burst Spread information from the AF or UPF. When the UPF reports the Burst Spread to the SMF, it shall support detection of burst spread.

The detailed procedure and service operation for exposure the deterministic QoS requirement and reporting 5GS capability shall be further study in normative phase. The normative work may take the description in this solution for reference. 
Solution#6 has been merged into Solution#5.
Solution#13 proposes a mechanism for AF requesting jitter measurement. The AF provides requirement for jitter measurement. The PCF gets a group of E2E delay data based on QoS monitoring mechanism, calculates the jitter and sends the jitter value to AF. In the scenarios that deterministic QoS is required, e.g., industrial manufacturing, jitter is an important parameter to show the deterministic performance of 5G network. Therefore, jitter measurement is recommended to be support in normative work. 
Solution#14 proposes to utilize network analytics from NWDAF. PCF decides if QoS parameters fulfil the QoS requirements based on the Observed Service Experience analytics from NWDAF. The PCF acting as a consumer of Observed Service Experience analytics has already been supported in R16 as defined in TS 23.288. The possible impacts on 5GC have not been identified. No normative work is needed for this.
Solution#21 proposes that CNC is enhanced to provide TSN stream specific information to the TSN AF. This is out the scope of 3GPP SA2. No normative work is needed for this.
Solution#22 proposes that the UPF/NW-TT detects the burst spread of DL data for a stream and reports the burst spread to the SMF. The SMF updates the TSCAI which includes the burst spread to NG-RAN. UPF supports detection of Burst Spread shall be optional as the AF may also provide Burst Spread.
Solution#23 proposes that the UPF calculates the N6 transmission delay based on coordination with the AS and reports to SMF. The SMF uses the N6 delay to calculate the Burst Arrival Time in TSCAI. 
2. Text Proposal
It is proposed to capture the following changes in the TR 23.700-20.
* * * * First change * * * *
7.x
Key Issue #3A: Exposure of deterministic QoS
Solution#5 supports following aspects:
1) AF provides traffic related description and deterministic QoS requirement: 

· a Traffic Description, Target UE PDU session Identification, AF Identification, a 5GS delay, Guaranteed Flow Bit Rate, Flow Direction, Burst Arrival Time at UE (uplink) or UPF (downlink), Burst Size, Burst Periodicity, Burst Spread (optional), Survival Time and a Timing Domain and a QoS Reference. 
2) The 5GS exposes the Deterministic QoS Capability information to the AF: 

· Whether 5GS supports Deterministic QoS, the Minimum and maximum 5GS Delay supported by 5GS if it supports deterministic QoS.

3) The 5GS sets the TSCAI according to the information provided by the AF.
4) The AF may provide Burst Spread to 5GS. The SMF provides it as part of TSCAI to the NG-RAN. 
5) The general procedure for exposure the deterministic QoS is defined and how to report 5GS delay information is also defined. 

6) The NEF provides TSC connectivity monitoring service to the AF.

In R16, the Burst Arrival Time in TSCAI is defined to be the latest possible time when the first packet of the data burst arrives. In order to support RAN scheduling better, the latest possible time when the last packet of the data burst arrives shall also be indicated to the RAN. Therefore, in R17 the Burst Arrival Time can be represented as a time window. Then Burst Spread is not included in the TSCAI. The SMF may update Burst Arrival Time in TSCAI if it gets the updated burst spread information. The SMF may get Burst Spread information from the AF or UPF. When the UPF reports the Burst Spread to the SMF, it shall support detection of burst spread.

The detailed procedure and service operation for exposure the deterministic QoS requirement and reporting 5GS capability shall be further study in normative phase. The normative work may take the description in this solution for reference. 
Solution#6 has been merged into Solution#5.
Solution#13 proposes a mechanism for AF requesting jitter measurement. The AF provides requirement for jitter measurement. The PCF gets a group of E2E delay data based on QoS monitoring mechanism, calculates the jitter and sends the jitter value to AF. In the scenarios that deterministic QoS is required, e.g., industrial manufacturing, jitter is an important parameter to show the deterministic performance of 5G network. Therefore, jitter measurement is recommended to be support in normative work. 
Solution#14 proposes to utilize network analytics from NWDAF. PCF decides if QoS parameters fulfil the QoS requirements based on the Observed Service Experience analytics from NWDAF. The PCF acting as a consumer of Observed Service Experience analytics has already been supported in R16 as defined in TS 23.288. The possible impacts on 5GC have not been identified. No normative work is needed for this.
Solution#21 proposes that CNC is enhanced to provide TSN stream specific information to the TSN AF. This is out the scope of 3GPP SA2. No normative work is needed for this.
Solution#22 proposes that the UPF/NW-TT detects the burst spread of DL data for a stream and reports the burst spread to the SMF. The SMF updates the TSCAI which includes the burst spread to NG-RAN. UPF supports detection of Burst Spread shall be optional as the AF may also provide Burst Spread.

Solution#23 proposes that the UPF calculates the N6 transmission delay based on coordination with the AS and reports to SMF. The SMF uses the N6 delay to calculate the Burst Arrival Time in TSCAI. 
* * * * Second change * * * *
8.x
Key Issue #3A: Exposure of deterministic QoS
The following is taken as the basis for the way forward:

Take solution#5 as basis for KI#3A:
· The AF provides traffic related description and deterministic QoS requirement: 

· a Traffic Description, Target UE PDU session Identification, AF Identification, a 5GS delay, Bandwidth, Flow Direction, Burst Arrival Time at UE (uplink) or UPF (downlink), Burst Size, Burst Periodicity, Burst Spread (optional), Survival Time and a Timing Domain. 

· The 5GS exposes the Deterministic QoS Capability information to the AF: 

· Whether 5GS Supports Deterministic QoS, the Minimum and maximum 5GS Delay supported by 5GS if it supports deterministic QoS.
· Whether the 5GS supports Hold and Forward Buffers
· The detailed procedure and service operation for exposure of the above information shall be further study in normative phase. The normative work may take the description in Solution#5 for reference.
· The information provision from CNC to TSN AF is out the scope of 3GPP SA2. No normative work is needed for this.
· Burst Arrival Time in TSCAI is defined to be a time window in R17 to support RAN scheduling better. Burst Spread is not included in the TSCAI. The SMF may update TSCAI if it gets the updated burst spread information. The SMF may get Burst Spread information from the AF or UPF. When the UPF reports the Burst Spread to the SMF, it shall support detection of burst spread.
* * * * End of changes * * * *[image: image1.png]
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