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	Reason for change:
	The key concept in 802.1Qbv is a gate-control function, that describes time-windows where specific traffic classes get priority. As stated in IEEE 802.1Q Section 8.6.8.4, “Enhancements for Scheduled Traffic”:

“A Bridge or an end station may support enhancements that allow transmission from each queue to be scheduled relative to a known timescale.” 

The known timescale is with respect to a master clock in the TSN system. It is assumed that the master clock is known to RAN. 
Periodicity and offset of packet arrival for a TSN flow helps in better admission control and scheduling in RAN, and this is illustrated using the example in Figure below which considers admission and scheduling of a new UE 2 with TSN traffic into a network currently serving UE-1 also with TSN traffic.
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Admission control benefits: Depending on offset and periodicity of TSN flow of UE 2, the packet arrivals of the TSN traffic can be overlapping or non-overlapping with that of UE 1. When it is non-overlapping, RAN determines that there are enough resources for UE 2 to be admitted. When overlapping, RAN does not have enough resources to simultaneously serve UE 2 (along with UE 1) and does not admit UE 2. One takeaway from the example is that without knowledge of temporal characteristics of packet arrival, RAN may have to perform more conservative admission control decision considering worst case packet arrival process possibilities like overlapping arrivals leading to sub-optimal outcomes where RAN decides not to admit a UE even when there are enough resources to admit the UE. 
Given the deterministic and predictable nature of TSN traffic, a QoS flow of Resource Type ‘delay critical GBR’ is a good fit for any QoS flow associated with TSN flow given the deterministic temporal patterns associated with the flow and typical low delay expectations. Therefore potentially Periodicity of packet arrival can be computed from the existing associated QoS flow’s Maximum Data Burst Volume (MDBV) and Guaranteed Flow Bit Rate (GFBR) of a QoS flow associated with a TSN flow can be used to determine associated periodicity as discussed below. As defined in 3GPP TS 23.501:

· Maximum Data Burst Volume for a QoS flow associated with a TSN flow is the largest amount of data that RAN is required to serve within PDB associated with the QoS flow. 

· GFBR denotes the bit rate that may be expected to be provided by a GBR QoS Flow. 

Given the deterministic and periodic pattern of TSN traffic, TSN traffic may be modelled as comprising of periodic bursts with size of each burst equal to MDBV. Hence, GFBR for the associated QoS flow will be equal to the ratio of MDBV and periodicity, i.e., periodicity = MDBV/GFBR. Whether periodicity can be implicitly derived from MDBV and GFBR or needs to be explicitly signalled is FFS and not in scope of present CR. 
On the other hand Time Offset with regards to the common timing source is not currently available and is proposed to be added as a new QoS parameter used for Delay Critical GFBR QoS Flows using TSN. 

	
	

	Summary of change:
	Adds Time Offset QoS parameter

	
	

	Consequences if not approved:
	Inefficient admission control for TSN traffic flows
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>>>Start Changes<<<
5.7.1.2
QoS Profile

A QoS Flow may either be 'GBR' or 'Non-GBR' depending on its QoS profile. The QoS profile of a QoS Flow is sent to the (R)AN and it contains QoS parameters as described below (details of QoS parameters are described in clause 5.7.2):

-
For each QoS Flow, the QoS profile shall include the QoS parameters:

-
5G QoS Identifier (5QI); and

-
Allocation and Retention Priority (ARP).

-
For each Non-GBR QoS Flow only, the QoS profile may also include the QoS parameter:

-
Reflective QoS Attribute (RQA).

-
For each GBR QoS Flow only, the QoS profile shall also include the QoS parameters:

-
Guaranteed Flow Bit Rate (GFBR) - UL and DL; and

-
Maximum Flow Bit Rate (MFBR) - UL and DL; and

-
In the case of a GBR QoS Flow only, the QoS profile may also include one or more of the QoS parameters:

-
Notification control;
-
Maximum Packet Loss Rate - UL and DL.
-
In the case of a GBR QoS Flow of Resource Type ‘delay critical GBR’ used for TSC, the QoS profile may also include the QoS parameter: 

- Time Offset- UL and DL; 
NOTE:
In this Release of the specification, the Maximum Packet Loss Rate (UL, DL) is only provided for a GBR QoS flow belonging to voice media.

Each QoS profile has one corresponding QoS Flow identifier (QFI) which is not included in the QoS profile itself.

The usage of a dynamically assigned 5QI for a QoS Flow requires in addition the signalling of the complete 5G QoS characteristics (described in clause 5.7.3 ) as part of the QoS profile.
When a standardized or pre-configured 5QI is used for a QoS Flow, some of the 5G QoS characteristics may be signalled as part of the QoS profile (as described in clause 5.7.3).

>>>Next Change <<<
5.7.2.x
Time Offset
The Time Offset parameter is used only for QoS flows of Resource Type ‘delay critical GBR’ used for TSC. It denotes the time offset in μsecs in UL and DL for the start of traffic burst, in relation to a clock known to RAN used for this UE. 
Editor’s Note: The specific clock and clock domain that is used in RAN as time reference is FFS. 
>>>End of changes<<<
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