SA WG2 Temporary Document

Page 4

SA WG2 Meeting #122bis
S2-176412
21-25 August 2017, Sophia Antipolis, France
(was S2-175584 was S2-174457)
Source:
Qualcomm Incorporated, Ericsson, Nokia, Vencore Labs, AT&T
Title:
TS 23.501: New QoS parameter for calculation window duration
Document for:
Discussion/Approval
Agenda Item:
6.5.5
Work Item / Release:
5GS_ph1/Rel-15
Abstract of the contribution: Proposes to define a new (optional) QoS parameter to determine the averaging window over which particular QoS parameters will be computed.
1
Discussion

Various forms of "bitrate" parameters have been defined in TS 23.501 namely: Guaranteed Flow Bit Rate (GFBR), Maximum Flow Bit Rate (MFBR), UE Aggregated Maximum Bit Rate (UE AMBR) and per-PDU Session AMBR. 
These "bit rate" parameters are all enforced in the network (RAN and UPF) and UL per-PDU Session AMBR is also enforced in the UE. 

To enforce these "bit rate" parameters it is required to define a sampling period (call it "averaging window") over which the "bit rate" parameters are observed and computed. 

In EPC QoS this "calculation window" was neither signalled nor standardised. In TS 26.114 and for specific services associated with certain QCIs, "averaging window" values were recommended. The recommended values were based on the assumption that only these specific services used the corresponding QCIs.  

For cases without recommended calculation window values, receiving nodes of the QoS parameters that were required to be enforced determined the "averaging window" as per their configuration.

In 5G QoS we aim for more flexibility and for "non-standardised" 5QIs.  The 5QIs are meant to be signalled, so the receiving node will have to somehow determine the "calculation window" without knowledge of the service characteristics.

In SA2#121 meeting when S2-173116 was discussed certain companies preferred that RAN2 should discuss this topic first and that SA2 wait for RAN2 response. RAN2 responded in R2-1706143:

RAN2 also discussed company proposals on additional QoS parameters and characteristics that may be relevant to RAN and as a result RAN2 would like SA2 to consider specifying a characteristics parameter defining an Averaging window.  The Averaging window should be defined as the data rate offered to each QoS flow over a moving averaging window. The RAN may use this filtered value of the data rate to determine whether it fulfils the GFBR.
 
Proposal 1: It is proposed that an "averaging window" parameter, representing the duration over which the GFBR and MFBR are computed, is optionally part of the 5QI characteristics.
Proposal 2: It is proposed that the averaging window size is standardized for the bitrate parameters UE AMBR and per PDU Session AMBR. 
2. Proposed text to TS 23.501

First Change

5.7.2
5G QoS Parameters

A 5QI is a scalar that is used as a reference to 5G QoS characteristics defined in clause 5.7.4, i.e. access node-specific parameters that control QoS forwarding treatment for the QoS flow (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.).

The 5QI in the standardized value range have one-to-one mapping to a standardized combination of 5G QoS characteristics as specified in Table 5.7.4-1.

For non-standardized combinations of 5G QoS characteristics, a 5QI value from the non-standardized value range together with the 5G QoS characteristics are signalled over N2, N11 and N7 at the time of PDU session or QoS flow establishment and in addition, over N2 every time the User Plane of the PDU session is activated.

NOTE 1:
On N3, each PDU (i.e. in the tunnel used for the PDU session) is associated with one 5QI via the QFI carried in the encapsulation header.

The QoS parameter ARP contains information about the priority level, the pre-emption capability and the pre-emption vulnerability. The priority level defines the relative importance of a resource request. This allows deciding whether a new QoS flow may be accepted or needs to be rejected in case of resource limitations (typically used for admission control of GBR traffic). It may also be used to decide which existing QoS flow to pre-empt during resource limitations.

The range of the ARP priority level is 1 to 15 with 1 as the highest level of priority. The pre-emption capability information defines whether a service data flow may get resources that were already assigned to another service data flow with a lower priority level. The pre-emption vulnerability information defines whether a service data flow may lose the resources assigned to it in order to admit a service data flow with higher priority level. The pre-emption capability and the pre-emption vulnerability shall be either set to 'yes' or 'no'.

The ARP priority levels 1-8 should only be assigned to resources for services that are authorized to receive prioritized treatment within an operator domain (i.e. that are authorized by the serving network). The ARP priority levels 9-15 may be assigned to resources that are authorized by the home network and thus applicable when a UE is roaming.

NOTE 2:
This ensures that future releases may use ARP priority level 1-8 to indicate e.g. emergency and other priority services within an operator domain in a backward compatible manner. This does not prevent the use of ARP priority level 1-8 in roaming situation in case appropriate roaming agreements exist that ensure a compatible use of these priority levels.

The Reflective QoS Attribute (RQA) is an optional parameter that, in the case of NG-RAN, may be signalled to RAN via N2 when Reflective QoS control is used, as described in clause 5.7.5.4.3. The RQA indicates that certain traffic on this QoS flow may be subject to Reflective QoS.
In addition, the QoS flow may be associated with the parameter:

-
Notification control.

The Notification control may be provided for GBR QoS flows. The Notification control indicates whether notification should be made by the RAN if the QoS targets cannot be fulfilled for a QoS flow during the lifetime of the QoS flow. If it is set and QoS targets cannot be fulfilled, RAN sends a notification towards SMF.

Editor's note:
It is FFS whether the Notification control is needed for non GBR QoS flows.

For GBR QoS flows, the 5G QoS profile additionally include the following QoS parameters:

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

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

The GFBR denotes the bit rate that may be expected to be provided by a GBR QoS flow. The MFBR limits the bit rate that may be expected to be provided by a GBR QoS flow (e.g. excess traffic may get discarded by a rate shaping function).

GFBR and MFBR are signalled on N2 and N11 for each of the GBR QoS Flows for setting up the 5G QoS profile.

The MBR (and GBR, if applicable) per SDF, based on the information received from PCF, is signalled on N7 and N4.

Each PDU Session of a UE is associated with the following aggregate rate limit QoS parameter:

-
per Session Aggregate Maximum Bit Rate (Session-AMBR).

The subscribed Session-AMBR is a subscription parameter which is retrieved by the SMF from UDM. SMF may use the subscribed Session-AMBR or modify it based on local policy or use the authorized Session-AMBR received from PCF to get the Session-AMBR , which is signalled to the appropriate UPF entity/ies (and to the (R)AN to enable the calculation of the UE-AMBR). The Session-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS flows for a specific PDU session. The Session-AMBR is measured over an averaging window with a standardized value.
Each UE is associated with the following aggregate rate limit QoS parameter:

-
per UE Aggregate Maximum Bit Rate (UE-AMBR).

The UE-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS flows of a UE. Each (R)AN shall set its UE-AMBR to the sum of the Session-AMBR of all PDU Sessions with active user plane to this (R)AN up to the value of the subscribed UE-AMBR. The subscribed UE-AMBR is a subscription parameter which is retrieved from UDM and provided to the (R)AN by the AMF. The UE-AMBR is measured over an averaging window with a standardized value.
For each PDU Session, SMF retrieves the default 5QI/ARP from UDM. The default 5QI/ARP is used by SMF to set QoS parameters for the QoS flow corresponding to the default QoS rule. The SMF may change the default 5QI/ARP based on local configuration or interaction with the PCF (to retrieve the authorized default 5QI/ARP which overrides the default 5QI/ARP).
5.7.3
5G QoS characteristics

This clause specifies the 5G QoS characteristics associated with 5QI. The characteristics describe the packet forwarding treatment that a QoS flow receives edge-to-edge between the UE and the UPF in terms of the following performance characteristics:

1
Resource Type (GBR or Non-GBR);

2
Priority level;

3
Packet Delay Budget;

4
Packet Error Rate;

5
Averaging window.

The 5G QoS characteristics should be understood as guidelines for setting node specific parameters for each QoS flow e.g. for 3GPP radio access link layer protocol configurations.

The 5G QoS characteristics for 5QI in the standardized value range are not signalled on any interface.

The 5G QoS characteristics for 5QI in the non-standardized value range, are signalled over N2, N11 and N7 at the time of the PDU Session or QoS flow establishment and in addition, over N2 every time the User Plane is activated.

The Resource Type determines if dedicated network resources related QoS Flow-level Guaranteed Flow Bit Rate (GFBR) value are permanently allocated (e.g. by an admission control function in a radio base station). GBR QoS Flow are therefore typically authorized "on demand" which requires dynamic policy and charging control. A Non GBR QoS flow may be pre-authorized through static policy and charging control.

The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the UPF that terminates the N6 interface. For a certain 5QI the value of the PDB is the same in uplink and downlink. In the case of 3GPP access, the PDB is used to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points).

NOTE 1:
The PDB denotes an end-to-end "soft upper bound".

Editor's note:
What will be the PDB confidence level e.g. whether 98 percent is enough or a more aggressive confidence level e.g. 99 percent is needed for 5G is FFS.

The Packet Error Rate (PER) defines an upper bound for the rate of SDUs (e.g. IP packets) that have been processed by the sender of a link layer protocol (e.g. RLC in RAN of a 3GPP access) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in RAN of a 3GPP access). Thus, the PER defines an upper bound for a rate of non-congestion related packet losses. The purpose of the PER is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in RAN of a 3GPP access). For a certain 5QI the value of the PER is the same in uplink and downlink.

Editor's note:
Whether for non-standardized 5QI value range "allowed boundaries" for the 5G QoS characteristics needs to be specified e.g. minimum allowed PDB< X ms, PLR < 10^-X, etc. is FFS.

The Averaging window is defined only for GBR QoS flows. The Averaging window represents the duration over which the GFBR and MFBR shall be calculated (e.g. (R)AN, UPF, UE). The averaging window is signalled with 5QIs , and if it is not received a standardized default value will apply (for standardized 5QIs the value in the QoS characteristics Table 5.7.4-1 applies).
5.7.4
Standardized 5QI to QoS characteristics mapping

The one-to-one mapping of standardized QFI & 5QI values to 5G QoS characteristics is specified in table 5.7.4-1.

Table 5.7.4-1: Standardized 5QI to QoS characteristics mapping

	5QI

Value & QFI
	Resource Type
	Priority Level
	Packet Delay Budget
	Packet Error

Rate 
	Default Averaging Window
	Example Services

	1

	
GBR
	20
	100 ms
	10-2
	TBD
	Conversational Voice

	2

	
	40
	150 ms
	10-3
	TBD
	Conversational Video (Live Streaming)

	3
	
	30
	50 ms
	10-3
	TBD
	Real Time Gaming, V2X messages

	4

	
	50
	300 ms
	10-6
	TBD
	Non-Conversational Video (Buffered Streaming)

	65
	
	7
	75 ms
	
10-2
	TBD
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	66

	
	
20
	100 ms
	
10-2
	TBD
	Non-Mission-Critical user plane Push To Talk voice

	75
	
	25
	50 ms
	10-2
	TBD
	V2X messages

	5
	Non-GBR
	10
	100 ms
	10-6
	N/A
	IMS Signalling

	6
	
	
60
	
300 ms
	
10-6
	N/A
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
	
	
70
	
100 ms
	
10-3
	N/A
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
	
	
80
	
300 ms
	

10-6
	N/A
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
	
	90
	
	
	N/A
	sharing, progressive video, etc.)

	69
	
	5
	60 ms
	10-6
	N/A
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)

	70
	
	55
	200 ms
	10-6
	
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)

	79
	
	65
	50 ms
	10-2
	N/A
	V2X messages

	
	
	
	
	
	
	

	
	


Editor's note:
It is starting point for definition for Standardized 5QI to QoS characteristics mapping, this table will be extended/updated to support service requirement for 5G, e.g. ultra low latency service.
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