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Abstract of the contribution: This contribution is to update the Editor’s Note on burst spread.
1. Introduction
2. Ericsson comments in this clause shown via change marks:
In clause 8.5 of TR 23.700-20, an Editor’s note against burst spread is not resolved. During SA2#142E and CC, this issue was discussed but with no consensus.

	-
The AF provides traffic related description and QoS requirement:

-
UE related Identification used to determine target UE PDU Session, AF Identification, a Traffic Description, a 5GS delay, Bandwidth, which are used to identify the target traffic and related QoS requirement.

-
Flow Direction, Burst Arrival Time at UE (uplink) or UPF (downlink), Burst Size, Burst Periodicity, and a Timing Domain, which are used for efficient scheduling in RAN for Ethernet PDU sessions.

Editor's note:
Whether the Burst Spread should be included is FFS.


RAN2 has recently discussed the burst spread and a new parameter BET (Burst Ending Time). The proposals regarding burst spread and BET in the summary paper [1] were as follows:
Proposal 1b: RAN2 further discusses whether Burst Ending Time should be added as a new QoS parameter.
Proposal 1c: RAN2 does not consider burst spread until SA2 provides further clarification.

And the agreement in RAN2 finally was:
-     Continue discussing whether burst spread and burst ending time is beneficial from RAN2 perspective, but trigger the discussion after SA2 progress in February  
Additional aspects in RAN discussion:
Regarding Burst Spread it was stated in [1]: “For (3), several companies think that burst spread is not yet clearly defined prefer to wait for further clarification from SA2 [4][6][8], or proactively ask SA2 for a more clear definition [1]. From rapporteur point of view, indeed SA2 is still working on burst spread, at this stage it is not necessary for RAN2 to interrupt their study, so for burst spread we should wait for SA2’s further instructions.”.
Focusing on SA2 aspects of the discussion only:
Specially, a new parameter burst spread is introduced and defined in the TS 23.700-20as the following highlighted part:
	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


And the Burst Ending Time is introduced in [2] and defined as the following: 

	Burst End time
	The latest possible time when the last packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or egress interface of the UE (uplink flow direction).


For E2E deterministic communication, especially for the case without CNC involvement, the burst spread is useful to adjust Burst Arrival Time. Also in [1] there are some similar views that consider the burst spread and BET have benefits for RAN to schedule radio resources. 
Ericsson view: For E2E deterministic communication, and more for the case without CNC involvement, the burst spread is not useful to adjust Burst Arrival Time since this parameter is a worst case/imprecise value. In [1] there are some views regarding BET having benefits for RAN to schedule radio resources. 
Take the downlink traffic as an example: TS 23.501 Annex I describes how the above BAT and Burst size in TSN Assistance Container is determined in the AF from the PSFP parameters:

	-     Burst Arrival time of a TSN stream at the ingress port is determined based on the following conditions:
-     The Burst Arrival Time of a TSN Stream should be set to PSFPAdminBaseTime plus the sum of the timeIntervalValues for which the PSFPgateStatesValue is Closed in the PSFP AdminControlList until the first gate open time (i.e. until PSFPgateStatesValue set to Open is found). If the PSFPgateStatesValue is Open for the first timeIntervalValue, then the Burst Arrival time is set to PSFPAdminBaseTime. For aggregated TSN streams, the arrival time is calculated similarly, but using the time interval to the first PSFPgateStatesValue that is Open from the aggregated TSN streams.
-     Burst Size of a TSN stream at the ingress port (which is useful to map to MDBV) is determined based on the following conditions:

-
The Burst Size may be determined from TSN Stream gate control operations in the PSFPAdminControlList. If in the PSFPAdminControlList, IntervalOctetMax is provided for a PSFPGateControlEntry with an "open" PSFPgateStatesValue, the Burst Size is set to the IntervalOctetMax for that control list entry. If IntervalOctetMax is not provided, the Burst Size is set to the timeIntervalValue (converted from ns to s) of the PSFPGateControlEntry with an "open" PSFPgateStatesValue multiplied by the port bitrate.

	


which is illustrated in below figure:
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Fig.1 
From the above, it is clear that the BAT at the ingress port (N6) equals the start of the IEEE802.1Q scheduler slot for that TSN stream, which we refer to as tstart below and in Fig 2.
@N6:

- BAT = tstart
- BET = tend
- Burst spread = jitter on first packet 
@RAN ingress:

- BAT = tstart + CN PDB (assuming no jitter on CN transport)  

- BET = tend + CN PDB (assuming no jitter on CN transport)  

- Burst spread = same as @N6 




Fig.2
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Fig.2. Burst jitter (burst spread) interpretation1: burst size is pictured as defined, burst jitter does not affect the burst size duration.
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Fig.3. Burst jitter (burst spread) interpretation2 : burst jitter affects and generates violation of the gate threshold.

Based on possible interpretations on how the Burst Spread affects the Burst Size duration (see Fig. 2 and Fig. 3), it is possible to conclude in both cases that there is no relation between BET and Burst Spread.
 Moreover, Burst Spread by definition is intrinsically related to Burst Arrival time, with no dependency to BET.

PSFP Burst Arrival time (at NW-TT port, DL) may be slightly improved by Burst Spread, but the ultimate value of TSCAI Burst Arrival time (at ingress of gNB) is PSFP BAT + CN PDB, meaning that the TSCAI BAT value is inaccurate (a maximum or worst case). With or without CNC, Burst Spread (burst jitter) does not improve the accuracy of the TSCAI BAT value, rendering Burst Spread an added complexity with no real benefit.

Observation 1: Burst spread and/or BET need to be provided if RAN2 concludes and asks SA2 to work on it. 

Proposal 1:  Adding a Note:
“NOTE: Support of burst spread and/or additional parameter e.g. BET is dependent on RAN2 progress.”

[1] R2-2102254 Summary of Agenda Item 8.5.4: RAN enhancements based on new QoS; Nokia

[2] R2-2100234 RAN enhancements based on new QoS related parameters; Ericsson

2
Proposal

It is proposed to change TR 23.700-020 as below. 
* * * * First change * * * *

8.5
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 QoS requirement:

-
UE related Identification used to determine target UE PDU Session, AF Identification, a Traffic Description, a 5GS delay, Bandwidth, which are used to identify the target traffic and related QoS requirement.

-
Flow Direction, Burst Arrival Time at UE (uplink) or UPF (downlink), Burst Size, Burst Periodicity, and a Timing Domain, which are used for efficient scheduling in RAN for Ethernet PDU sessions.


-
For ETH PDU Sessions, in order to reuse hold and forward functionality in the DS-TT and NW-TT, Qbv parameters can be derived by NEF/PCF based on AF request (with no impact to nodes other than NEF/PCF) and provided to NW-TT/DS-TT. It is assumed that Rel-16 hold and forward functionality in DS-TT and NW-TT is re-used.

NOTE: Support of burst spread and/or additional parameter e.g. BET is dependent on RAN2 progress.
Editor's note:
Whether a requirement exists that hold and forward functionality is needed for VIAPA services needs to be confirmed by SA WG1.

Editor's note:
Need for Jitter measurement is FFS.
* * * * End of changes * * * *

�Note that burst spread ≠ BET - BAT – burst size in both figures (so there is no direct relation between BET and Burst spread – i.e., no meaning to have a Note to decide between the two parameters as linked)
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