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Abstract of the contribution: This paper proposes a conclusion for key issue 3A.
Discussion
This paper proposes a way forward for FS_IIoT key issue 3A. The way forward is based on the following considerations.
Scope: Key issue 3A is limited to AF/PCF/NEF changes
TR 23.700-20 [1] defines the areas for study for Key Issue 3A as follows:
For this Key Issue, the following areas should be studied:
a)	Ability for AF to request absolute delay and jitter requirements, and mechanisms to enable the PCF to determine the 5GS QoS parameters based on the requirements received from AF.
b)	Ability for AF to indicate periodicity, burst size, burst arrival time (as defined in Rel-16 for TSC Assistance information) and Survival Time, optionally burst spread (variation of burst arrival time for DL traffic resulting from jitter on N6, if applicable) along with Time Domain (reference for these parameters) associated with these parameters to the NEF
c)	How to enable an application and 5GS to agree on a TSC configuration that addresses the applications needs and can be supported by 5GS.
As can be seen from the above, the key issue is limited to AF/PCF/NEF changes, changes to to other entities of the system are not in scope
Observation 1: KI#3A is limited to AF/PCF/NEF changes; changes to to other entities of the system are not in scope.
Conclusion 1: Way forward proposal cannot go beyond impacts to AF/PCF/NEF.
Existing PDB and GBR sufficient to provide "Deterministic QoS" for VIAPA applications
The term Deterministic QoS has not been defined in the study. Therefore it is important to discuss the QoS needs for VIAPA applications and specifically whether there is a need to ensure that frames are not forwarded before a minimum forwarding delay has been reached for VIAPA applications, e.g. by means of a hold and forward buffer.
A hold and forward buffer ensures that payload is not forwarded too early to the next hop. IEEE 802.1Qbv [1] uses a hold and forward buffer to avoid that frames reach an intermediate switch too early to avoid that a "wrong" frame blocks the head of an egress queue which would result in the wrong frames being forwarded instead of the correct frame as originally planned by the CNC. In other words, in the context of IEEE 802.1Qbv [2] a hold and forward buffer is not used to avoid that a frame would otherwise reach the receiver too early but to avoid forwarding the wrong frame in intermediate switches and by that to guarantee the maximum delay for TSN flows.
For scenarios where IEEE TSN functionality is not deployed, key issue 3A refers to TS 22.263 ("Service requirements for Video, Imaging and Audio for Professional Applications (VIAPA)") [3] as the key source for requirements for deterministic QoS.
For the VIAPA scenarios described in TS 22.263 [3] the need to limit the maximum end-to-end delay and to ensure bitrates are obvious (see also clauses 4.2.1 and 4.2.2 in TS 22.263 [3]), the need for hold and forward buffers in the context of VIAPA applications is however not clear.
As mentioned in TS 22.263 [3] clause E.3, audio and video samples in AV production scenarios are typically time-stamped. According to SMPTE ST 2110-10:2017 [4] time-stamps allows for inter-stream synchronization. Timestamps also enable the receiver to present the samples at the appropriate time. Playout buffers (also known as de-jitter buffers or hold and forward buffers) are typically used in the receiver to hold payload until its playout time has been reached.
For many scenarios it is important to keep the playout buffer size small in order to reduce end-to-end delays. The buffer size is primarily a function of the maximum end-to-end delay between sender and receiver. The maximum end-to-end delay can however already be limited in 5GS by selecting an appropriate 5QI and a sufficiently low PDB for the AV flows.
In summary, for VIAPA scenarios the application layer, specifically the de-jitter buffer at the receiver, already takes care of network jitter. Therefore, AV applications can be assumed to be able to handle if packets/frames which carry AV payload arrive at the receiver too early.
Observation 2: VIAPA applications use a de-jitter buffer at the receiver, which takes care of network jitter. Therefore, there is no issue if packets/frames which carry AV payload arrive at the receiver too early. 
Conclusion 2: Besides the fact that impacts to nodes other than AF/PCF/NEF are anyhow not in scope there is also no technical need for any additional hold and forward buffer functionality.
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8.3A	Key Issue #3A: Exposure of deterministic QoS
The term Deterministic QoS has not been defined in the study. Therefore it is important to discuss the QoS needs for VIAPA applications and specifically whether there is a need to ensure that frames are not forwarded before a minimum forwarding delay has been reached for VIAPA applications, e.g. by means of a hold and forward buffer.
For the VIAPA scenarios described in TS 22.263 [5] the need to limit the maximum end-to-end delay and to ensure bitrates are obvious (see also clauses 4.2.1 and 4.2.2 in TS 22.263 [5]), the need for hold and forward buffers in the context of VIAPA applications is however not clear.
As mentioned in TS 22.263 [5] clause E.3, audio and video samples in AV production scenarios are typically time-stamped. According to SMPTE ST 2110-10:2017 [X] time-stamps allows for inter-stream synchronization. Timestamps also enable the receiver to present the samples at the appropriate time. Playout buffers (also known as de-jitter buffers or hold and forward buffers) are typically used in the receiver to hold payload until its playout time has been reached.
For many scenarios it is important to keep the playout buffer size small in order to reduce end-to-end delays. The buffer size is primarily a function of the maximum end-to-end delay between sender and receiver. The maximum end-to-end delay can however already be limited in 5GS by selecting an appropriate 5QI and a sufficiently low PDB for the AV flows.
In summary, for VIAPA scenarios the application layer, specifically the de-jitter buffer at the receiver, already takes care of network jitter. Therefore, AV applications can be assumed to be able to handle if packets/frames which carry AV payload arrive at the receiver too early.
In conclusion there is no technical need for any additional hold and forward buffer functionality.
The following enhancements will be progressed in the normative phase:
-	AF can provide explicit QoS parameters to PCF or NEF (instead of only a reference as in earlier releases) when requesting a data session with a specific QoS.
-	AF can provide periodicity, burst size, burst arrival time and Survival Time to PCF or NEF. As defined in Rel‑16, PCF provides periodicity, burst size, burst arrival time and Survival Time to SMF in the TSC Assistance Container; SMF may provide periodicity, burst size, burst arrival time and Survival Time to NG-RAN for Ethernet PDU sessions.
8.3B	Key Issue #3B: Exposure of Time Synchronization
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