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1
Introduction

This email discussion is aimed at making progress on the topic of QoS parameters ahead of the SA2#116bis meeting.
-
Intermediate check:
Friday 12/08/2016
-
Deadline:




Friday 18/08/2016
2.
Discussion
In 23.799, following has been agreed as part of “interim agreements”:

“- U-plane marking for QoS is carried in encapsulation header on NG3 i.e. without any changes to the e2e packet header.”
However, depending on the solution options documented in the TR for QoS framework, the U-plane marking could have different meaning. For instance, some solutions assume that such a marking maps to (static) characteristics hard coded in the specification (e.g. in TS 23.203, current QCI model) while some solutions assume that such a marking maps to (dynamic) characteristics signalled over NG2. It is essential to reach consensus on the semantics of the U-plane marking so that this can be conveyed to RAN WGs. Furthermore, it is essential to reach consensus on the list of QoS parameters that should be sent over NG2 and the expected RAN behaviour.
2.1
QoS parameters with static QoS characteristics
In LTE/EPC, we have QCI values with QoS characteristics standardized in TS 23.203. The characteristics describe the packet forwarding treatment that an SDF aggregate receives edge-to-edge between the UE and the PCEF. Should similar model be adopted also for u-plane marking within 5G QoS framework? Companies are invited to provide their opinions in the table below on the following:

1) List the parameter values that should be introduced with static QoS characteristics.
2) List the parameter values and characteristics that should be specified.
	Company name
	QoS parameters with static characteristics
	Comments

	Applied Communication Sciences
	The NextGen QoS framework should support intrinsic QoS characteristics as defined for QCI (e.g., Resource Type, Packet Delay Budget [PDB], Packet Error Loss rate [PELR]).

Priority Level should be decoupled from above QoS characteristics (separately configurable) and signalled explicitly over NG2.
	Intrinsic QoS characteristics (e.g., Resource Type, PDB and PELR) define what is needed to satisfy general user expectations for particular types of communications.

There are different types of user subscriptions (e.g., silver/gold/platinum, MPS) which for the same service (e.g., voice or video) must be differentiated in terms of their priority while having the exact same QoS characteristics. This applies at the time of call setup plus for the duration of the call/session. 

Once a call is established, separation of Priority Level from Intrinsic QoS characteristics is required to allow the NextGen network to maintain proper packet scheduling for a range of critical communications services (to handle packets associated with high-priority services, even when the available network resources are insufficient to satisfy all the traffic demands).
Priority Level differentiation is required for GBR as well as non-GBR traffic, since GBR only supports statistical guarantees (for some range of assumed network conditions), whereas some critical communications require more robust guarantees that need to be adhered to during congestion, and even when the communication capability of the system is impaired (e.g., a partial network infrastructure outage due to an emergency situation).

	Nokia
	The NextGen QoS framework should support the usage of the QoS parameters used in the definitions of TS 23.203.  
However, the framework should not attempt to define the priority delay, error rate and jitter parameters for all non-GBR “QoS classes” as we see in TS 23.203 today.  
Some standardised QoS class descriptions could be retained for e.g. operator provided telco services such as VoIMS. 

	Packet delay budget, packet error loss rate and jitter are parameters which can be pre-defined for well-known operator provided services such as VoIMS, 
Mission critical and low latency services may also have a pre-defined requirement for priority, packet delay budget, packet error loss rate and jitter
We believe that priority signalling during mid-session is not needed to indicate the subscriber class. The subscriber class (gold, silver, bronze) is a static descriptor that is known at the start of a PDU session. 


	Intel
	NextGen QoS framework should support a set of standardised parameters (FPIs) with intrinsic QoS characteristics as defined for QCI (e.g. PDB, PER, Priority).
However, in exceptional cases that are not covered by the set of standardised FPIs the NG System should also be able to override any of the intrinsic characteristics of the FPI by using explicit NG2/NG4 signalling. 

	There is an interim agreement that C-plane signalling will be used for GBR flows. When C-plane signalling is used, the intrinsic characteristics that constitute the FPI can be signalled individually via the C-plane. The same approach can be used for handling of “exceptional” non-GBR flows.

The standardised FPIs with pre-defined QoS characteristics are primarily intended for QoS support of “common” non-GBR flows.   

	AT&T
	A non access specific set of parameters should be used in NextGen CN for non GBR IP flows that would allow ease of reuse across different access types. It should be possible to convert and transmit on a per packet basis the standardized values of these parameters, inband via a scalar value. Various ANs including NR, eLTE, non-3GPP accesses should be able to interpret this scalar value as needed and even convert it into access specific set of parameters.  
	C-Plane signaling of QoS parameters should be reserved or mandated for 3GPP accesses only where RAN and hence C-Plane signalling termination is under 3GPP control.

	Ericsson

Note: In Ericsson view, there are two levels of QoS parameters.

The PDU Flow ID, which is the U-plane marking,

The QoS treatment to be applied to a packet marked with a PFI is described with QoS parameters.
	U-plane marking with PDU Flow ID (PFI)

PDU Flow ID points to the collection of QoS parameters that are authorized for the PDUs marked with the PFI. The following QoS parameters is included;

· Flow Priority

· Maximum Bitrate

· Required Bitrate

· Delivery Characteristics

· Requested Network Behaviour

Delivery characteristics can be a table where each entry (scalar value) corresponds to a set of characteristics parameters (similar to the EPS QCI table). The set of characteristics shall include for example the same characteristics parameters as the EPS QCI table: packet delay budget and packet error loss rate).

Flow Priority level shall be decoupled from the delivery characteristics,
	Ericsson’s view is that the packet marking is done with the PDU Flow ID (PFI). PFI is a pointer to the requested QoS parameters authorized that shall be applied for the PDU.

Ericsson do not see the PFI as similar to the QCI used in EPS. Instead the PFI points to the complete collection of QoS parameters (in EPS this would correspond to both QCI, ARP, MBR, GBR)

In most cases, the QoS parameters (Flow Priority, Maximum Bitrate, Required Bitrate, Delivery Characteristics, Requested Network Behaviour) are provided dynamically from the policy server per service-data-flow. Parameters for non-services specific PDUs not marked with a specific PFI (“default QoS parameters) is provided at session establishment. 

Ericsson is open for that a limited number of PFIs could be associated with a standardized collection of QoS parameters, If so values for the five QoS parameters defined above is specified for these standardized PFIs. However, even if the policy server authorizes these standardized PFIs, the information that they are authorized shall be sent to AN over NG2 (but in this case, the definitions of the different QoS parameters do not have to be included, only the PFI name.

Ericsson do not see the PFI as similar to the QCI used in EPS. Instead the PFI points to the complete collection of QoS parameters (in EPS, both QCI, ARP, MBR, GBR)

The table for delivery characteristics should allow for operator defined values for delivery characteristics (similar to operator defined QCIs in EPS)



	USDOC
	Under study taking into account that QoS (broadly understood) for NextGen architecture support of group communication, relay communication, and off-network communication are deferred for study until phase two.
	See comments in 2.2.


Email convenor’s summary:

1) Some companies view that by default, User plane marking is a scalar value and it points to “standardized QoS characteristics” as defined for QCI (e.g. PDB, PER, Priority). In some cases, parameters signaled over NG2/4 can override the standardized QoS characteristics.

2) Some companies view that User plane marking is a scalar value and it points to “QoS characteristics” signaled over NG2/4. Signaled parameters might include (but not limited to):

a. Delivery characteristics

b. Requested Network Behavior

c. Flow Priority

d. Maximum Flow Bit Rate

e. Required Flow Bit Rate


2.2
QoS parameters with dynamic QoS characteristics signalled over NG2
Companies are invited to provide their opinions in the table below on the following:

1) List the parameter values that should be introduced with dynamic QoS characteristics.

2) List the parameter values and characteristics that should be signalled over NG2 
	Company name
	QoS parameters with dynamic QoS characteristics
	NG2 signalling
	Comments

	Applied Communication Sciences
	ARP is required, to allow priority users to establish user plane transport for priority services.
Separate from the ARP, a Priority Level is required to maintain proper packet scheduling after the priority call/session is established.
Certain applications may require the ability to change the Priority Level associated with priority scheduling for an established call/session.

The need to dynamically signal other QoS parameters is dependent on specific service requirements.
	NG2 signaling is preferred over a static configuration (as per question 2.1) to support different types of user subscriptions (e.g., silver/gold/platinum, MPS) which for the same service (e.g., voice or video) must be differentiated in terms of their priority while having the exact same QoS characteristics.
	The NextGen QoS framework should flexibly allow the relative priorities among different applications to be configurable by the network operator, consistent with operator policies and corresponding national / regional regulatory policies.

	Nokia
	For OTT services, relative priority, packet delay budget, packet error loss rate and jitter are difficult/impossible to pre-define accurately as their optimum values depend on the context and instantaneous status of multiple parallel flows which are often short-lived. 
Therefore, our proposal is not to mandate the values of the delay, error rate or jitter parameters for these type of services. We believe that the context aware functions in the network should be allowed to set these values dynamically during the lifetime of the OTT session/flow. 


	NG2 signalling is used to convey

-
Transport QoS level rules providing Explicit QoS targets (priority, delay, jitter, packet loss, etc.)
-
Intent level QoS rules providing abstract QoS targets.
An Intent level rule associates a (Radio) Load and quality level with a QoE level.
-
Load and Quality Levels may correspond to: "High", "medium", "low".

-
QoE levels may correspond to: 

-
"Higher", "medium", "lower" or to

-
abstract rules . e.g. Voice type QoS, Smoothed Bit rate QoS (limit the bandwidth variation for the traffic), bulk traffic (traffic may be discarded when the radio conditions are bad or the cell too loaded), etc.  

	Transport QoS level rules can be changed mid-session by means of modification signalling as in EPC today. The same applies for Intent level QoS rules.
For extremely dynamic QoS adaptation to changing conditions, it is best to allow the CAF-RAN to make dynamic configurations transport level QoS targets derived from the intent-level abstract QoS targets. 
CAF-RAN does this local mapping into explicit QoS targets (Transport QoS level rules) based on 

-
Static information: local CAF-RAN policies and 

-
Dynamic information: local (radio) conditions (current context of the user plane traffic mix, simultaneous competing flows and network status and resource availability), 

-
bound by the upper limits of intent level QoS rules (QoE level).

	Intel
	Refer to the previous reply. We assume dynamic NG2 signalling is used only for 1) GBR flows and 2) non-GBR flows that cannot be addressed with the pre-defined FPIs.

	
	

	AT&T 
	See response to previous question
	
	

	Ericsson
	PDU Flow ID points to the collection of QoS parameters that are authorized for the PDUs marked with the PFI. The following QoS parameters is included;

· Flow Priority

· Maximum Bitrate

· Required Bitrate

· Delivery Characteristics

· Requested Network Behaviour

Flow Priority: for admission to network resources and resource management, for fulfilment of minimum QoS requirements and relative priority to other flows.

Maximum Bitrate per flow: UL and DL authorized bitrate values for a flow

Required Bitrate per flow: UL and DL bitrate values  that is required for the service to be delivered with sufficient QoE 


Delivery characteristics (see 2.1)

Network behaviour: the expected treatment if the QoS targets are not met by the network with regards to admission, retention and notification

Admission: if the flow shall be admitted to the network even if there are not enough network resources to fulfil the service requirements (Keep/Drop)

Retention: If the flow can be discontinued to allow the network to admit a flow with higher priority (Retain/May be dropped)

Notification:If the network element shall send a notification when the service requirements cannot be met (Yes/No)


	NG2 signalling include the PFI (the marking) and the collection of QoS parameters that shall apply for the PFI. 

If standardized PFI is used (see comment in 2.1), NG2 signalling includes only the PFI name, to indicate to the AN that the PFI is authorized to be used.

At PDU session establishment, NG2 signalling includes:
1. QoS parameters that shall be applied for packets when the packet is not marked with a service-specific PFI (QoS parameters for non-service-specific PDUs)

2. Optionally, PFI + QoS parameters that shall be applied to service-specific PDUs (if such is authorized by the policy function during the session establishment).

During an ongoing PDU session, the NG2 signalling might include

1. Modification of QoS parameters that shall be applied for packets when the packet is not marked with a service-specific PFI (QoS parameters for non-service-specific PDUs)

2. PFI + QoS parameters that shall be applied to service-specific PDUs (if such is authorized by the policy function during the session establishment).


	Priority: A single priority parameter per flow for admission resource management  and minimum QoS targets fulfilment. One parameter to ensure that request with priority to be admitted to the network also is prioritized to receive the resources needed to deliver the service.

This is different from EPC/LTE where different priorities are used for admission and resource management.

Priority shall always be provided to AN for all flows (if not present default value applies).

Maximum/Required bitrate: The bitrate values shall be possible to convey for any kind of PDU flow (regardless if “GBR” or “nonGBR” type)

It shall be optional to provide the bitrate values for a flow to AN (operator choice).

Delivery characteristics:

The delivery characteristics shall be possible to convey for any kind of PDU flow (regardless if “GBR” or “nonGBR” type)

It shall be optional to provide the delivery characteristics values for a flow to AN (operator choice).

Network behaviour:

The network behaviour parameter will be similar to the nonGBR/GBR indication in EPC/LTE, but allow the network to be more flexible beyond what the distinction of nonGBR/GBR allows.

Network parameter shall always be provided to AN for all flows (if not present default value applies).



	USDOC
	Under study taking into account that QoS (broadly understood) for NextGen architecture support of group communication, relay communication, and off-network communication are deferred for study until phase two.
	Under study taking into account that QoS (broadly understood) for NextGen architecture support of group communication, relay communication, and off-network communication are deferred for study until phase two.
	A general NextGen architectural requirement is to support critical communications, including mission critical communication service, requirements.  Relevant Stage 1 requirements are contained in TR 22.862 (5.6) and TR 22.864 (5.1.2.7).  Of particular importance is to support dynamic control service requirements in TR 22.862 (5.6.3) (e.g., [PR 5.6.3-002b] The 3GPP system shall be able to provide a real-time dynamic control function that adapts the prioritized access, QoS, and policies based on various criteria (user status (e.g. location, emergency), network status (e.g. congestion), service data (e.g. required QoS), and incident or other dynamic data).)  Clarification is needed in TR 23.799 regarding what is meant by “priority”, “pre-emption”, and “QoS” resulting from  the CN, CN+AN, CN+AN+UE, and CN+AN+UE+AS/DN.  The relationship of these concepts to what is meant at the application level needs to be clarified, including the “e2e QoS” and “QoE” perspectives.  The ability of dynamically controlling per-data-service-flow priority and pre-emption requires the priority level and pre-emption (ARP) signals are decoupled from static QoS characteristics (separately configurable) and signalled explicitly over NG2. The need to dynamically signal QoS parameters is, for example, dependent on specific public safety service requirements.  “QoS” negotiation both at application request time and during the application’s use of network resources should be possible within the overall QoS framework.  It is necessary from a NextGen architectural perspective to be able to implement a NextGen QoS framework such that, for example, mission-critical applications can be used (e.g., through appropriate resource reservation and allocation) without disturbance from non-mission-critical traffic.


Email convenor’s summary:

NG2 signalling include the User plane marking and the collection of QoS parameters that shall apply for the user plane marking. 

If standardized user plane marking value is used, NG2 signalling includes only the user plane marking value to indicate to the AN that the user plane marking is authorized to be used.


2.3 
Other QoS parameters signalled over NG2

In LTE/EPC, some other QoS related parameters we have are ARP, UE-AMBR, MBR, GBR in addition to QCI. 
Similarly what are the other parameters do we need for 5G QoS framework and what is the expected behaviour from RAN? Companies are invited to provide their opinions in the table below on the following:

1) What are the other parameters that should be signalled over NG2? List the parameters along the expected behaviour from RAN.

	Company name
	QoS parameters
	NG2 signalling
	Expected RAN behaviour
	Comments

	Applied Communication Sciences
	ARP is required, to allow priority users to establish user plane transport for priority services.

Separate from the ARP, a Priority Level (decoupled from other intrinsic QoS characteristics that are currently associated with QCI) is required to maintain proper packet scheduling after the priority call/session is established.
	QoS parameters similar to LTE/EPC QoS parameters (ARP, … ) plus Priority Level.
	RAN uses ARP to support appropriate admission / retention behaviour.

RAN uses Priority Level to support appropriate scheduler behaviour when available network resources are no longer sufficient to satisfy all traffic demands (e.g., due to congestion or a partial network infrastructure outage due to an emergency situation).
	The NextGen QoS framework should flexibly allow the relative priorities among different applications.

	Nokia
	We propose to re-use similar parameters as the GBR,MBR, AMBR and ARP for the 5G QoS framework. 
	Guaranteed Flow Bit rate: UL and DL bitrate value applicable for a single flow or aggregation of flows. It indicates guaranteed bitrate authorized for the data flow identified by a flow descriptor.

Maximum Flow Bit rate: UL and DL bitrate value applicable for a single flow or aggregation of flows. It indicates maximum bitrate authorized for the data flow identified by a flow descriptor.

Allocation and Retention Priority: The Allocation and Retention Priority for the service data flow consisting of priority level, pre-emption capability and pre-emption vulnerability.

Per UE Session bit rate: This refers to the maximum bit rate that should be enforced for a certain UE in UL and DL.
	The RAN enforces QoS guaranteed flow bitrate and maximum bitrate authorized for the session in both uplink and downlink air interface scheduling.
The RAN enforces per UE Session bitrates
ARP can be used by the RAN to decide which flows to drop during exceptional resource limitations within the RAN (e.g. at handover). 


	

	Intel
	Similar to Nokia, we propose to use GFB (GBR flows only), MFB (GBR flows only), per-flow ARP (GBR flows only), and per PDU Session AMBR.
	All of these parameters are signalled on NG2 for GBR flows establishment, except for per-PDU Session AMBR that is signalled upon PDU Session establishment.
	RAN uses GFB and ARP for flow admission control.
GFB and MFB are used by RAN for scheduling.

Per-PDU Session AMBR is used by RAN for policing / rate enforcement.
	We assume per-PDU Session AMBR is enforced in the RAN to support scenarios like Service Continuity SSC mode 3.

	AT&T
	C-Plane signaling of QoS parameters should be reserved for 3GPP accesses only where RAN and hence C-Plane signalling termination is under 3GPP control.


	(A)MBR, ARP are good parameters for C-Plane signalling. The system should still function without their signalling with some default values used in RAN if none is signalled.
	
	

	Ericsson 


	See 2.2
	See 2.2
	Maximum bitrate: Max rate enforcement in both DL and UL

Required bitrate: AN can use the knowledge of required bitrate for resource mgmt and The AN shall strive to fulfil the required bit rate target of a PDU flow.

Delivery characteristics: The AN shall strive to fulfil the delay and packet loss target ot a PDU flow. 

Priority: AN use priority to for minimum QoS fulfilment, i.e. decides which PDU flow  to be served when the available resources are not enough to fulfil all requests. Both for admission and resource mgmt

Network behaviour: the expected treatment if the QoS targets are not met by the network with regards to admission, retention and notification

Admission: if the flow shall be admitted to the network even if there are not enough network resources to fulfil the service requirements (Keep/Drop)

Retention: If the flow can be discontinued to allow the network to admit a flow with higher priority (Retain/May be dropped)

Notification: If the network element shall send a notification when the service requirements cannot be met (Yes/No)


	In Ericsson’s view the parameters in chapter 2.2 and 2.3 is the same. Therefore, in this chapter only the Expected RAN behaviour is described for the parameters described in 2.2.

	USDOC
	Under study taking into account that QoS (broadly understood) for NextGen architecture support of group communication, relay communication, and off-network communication are deferred for study until phase two.
	Under study taking into account that QoS (broadly understood) for NextGen architecture support of group communication, relay communication, and off-network communication are deferred for study until phase two.
	Under study taking into account that QoS (broadly understood) for NextGen architecture support of group communication, relay communication, and off-network communication are deferred for study until phase two.
	See comments in 2.2.


Email convenor’s summary:


Most companies seem to agree that parameters (along with expected RAN behaviour) such as the following should be signalled over NG2.
1) Maximum Flow Bit rate enforcement - UL and DL bitrate value applicable for a single flow or aggregation of flows. It indicates maximum bitrate authorized for the data flow.
2) Allocation and Retention priority - The Allocation and Retention Priority for the service data flow consisting of priority level, pre-emption capability and pre-emption vulnerability.
3
Summary and Proposal
As the outcome of this email discussion, the following is proposed.
It is proposed to consider the following proposals for QoS parameters:
1) Some User plane marking values may be a scalar value and may have standardized QoS characteristics that correspond to PER, PDB, Priority. In this case, NG2 signalling includes only an indication that such values are authorized to be used.
2) Some User plane marking values may be a scalar value and may point to dynamic QoS parameters signalled over NG2. Dynamic QoS parameters signalled over NG2 may include the following:

a. Maximum Flow Bit Rate

b. Guaranteed Flow Bit Rate or Required Flow Bit Rate.
c. Priority level

d. Delivery characteristics: Packet delay budget.
e. Delivery characteristics: Packet error rate.
f. Allocation and Retention Priority or Network Behaviour (Admission, Retention and Notification). 
PAGE  
12

