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Abstract of the contribution: This contribution is to discuss the open issues on burst spread, BAT and BET.
1. Introduction

In clause 8.5 of TR 23.700-20, an Editor’s note on 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  
This paper presents our views on these open issues, specifically:

· Whether burst spread and/or burst ending time are needed.

· If the burst spread is agreed to introduce, do we need to a more clear definition and how to provide burst spread to NG-RAN? 

2. Discussion

2.1
Need of burst spread and Burst End Time

In the TR 23.700-20, a new parameter, burst spread, is introduced and defined as 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


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. 

However, based on the analysis of burst spread and Burst Ending Time, we find these two parameters are overlapping. Take the downlink traffic as an example: TS 23.501 Annex I describes how the above BAT 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.


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 = stream gate opening interval – Burst size

@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 

So it can be derived: burst spread = BET - BAT – burst size 
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Fig.2

If BAT and burst size have been already provided, only additional burst spread or BET (if different from burst spread on BET) needs to be provided, and then NG-RAN can take one of them to calculate the other. 

Observation 1: Either burst spread or BET needs to be provided. 

Proposal 1: Adding a Note to replace current Editor’s Note in clause 8.5 of TR 23.700-20, and need to check with RAN WGs before conclusions are reached.

“NOTE: Which of burst spread or BET is provided will be determined in normative phase.”

2.2
Definition of burst spread
The burst spread is defined as “variation of burst arrival time for DL traffic resulting from jitter on N6, if applicable”, while the definition of Burst Arrival Time is defined in TR 23.700-20 as follows:
	Burst Arrival Time: the latest possible time when the first 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).


The “latest possible burst arrival time” initially comes from its calculation using the CN PDB which is an upper bound to the delay in the CN. But on the other hand, from the definitions above, the burst spread means the jitter on the first packet, but this contradicts the “latest possible” for BAT.

Observation 2a: There is a contradiction between the definitions of burst spread and BAT.
The uncertainty of the delay between the UPF and RAN can be much bigger than that on N6, so the burst spread at RAN could be higher than at UPF.

In current definition, the burst spread only considers the jitter at N6. However, for some use cases, e.g. smart grid, the jitter of CN path cannot be negligible, which could be much higher than the jitter at N6.

Observation 2b: The definition of burst spread only focus on the jitter at N6, but the jitter around CN PDB cannot be negligible in some use cases.

Proposal 2: The definitions of burst spread and BAT need to be refined.
2.3
How to provide burst spread

In the TR 23.700-20, the AF has ability to indicate burst spread and other parameters to NEF, and the UPF/NW-TT may also detect the burst spread of DL data and reports the burst spread to the SMF. However, how to indicate the burst spread to NG-RAN has not reached consensus, and there are two different ways:
Alt A: the SMF provides burst spread as part of TSCAI to the NG-RAN, which means the Burst Spread is provided as a separate parameter to Burst Arrival Time.

Alt B: the SMF updates the Burst Arrival Time based on the received burst spread, which means the burst spread will not be sent to RAN directly.
In Alt A, there are two parameters transferred from SMF to NG-RAN: BAT, burst spread which can be a single value representing a range. For example, BAT=0, BS=5 means data can arrival at the range of [0, 5].

In Alt B, it is not clear how to “update” the BAT based on burst spread. If BAT must be a certain value, which means to use some statistic variable, such as medium value of burst spread to update the BAT. But it would lose some information of jitter. 

In addition, based on the analysis in section 2.1, the burst spread needs to be explicitly indicated to NG-RAN which then can derive the BET, so the burst spread should be provided to NG-RAN as a separate parameter.

Observation 3: There are two different ways to indicate burst spread to NG-RAN.

Proposal 3: The SMF sends the burst spread as part of TSCAI to NG-RAN.
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