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Abstract of the contribution: This contribution proposes to adopt a set of access independent QCIs for PCC release 8 and as a consequence allow for flexible mapping between these QCIs and E-UTRAN labels.
Introduction
This contribution addresses the following editor’s note in TS 23.401 clause 4.6.2: 
Editor's Note: The relationship between Label signalled on S1-MME, QCI signalled on S7, QoS profile signalled on S4 and QoS information signalled towards non-3GPP accesses needs to be clarified. 

We first revisit the QCI definition and descriptions in TS 23.203 and its use for GPRS. We then discuss the need to standardise a set of QCIs for layer 3 Service Data Flows and how these relate to access specific layer 2 bearer QoS parameters. We conclude with the proposal to resolve the editor’s note by including a mapping table of QCIs to Labels in TS 23.401 that unambiguously defines the relationship between the two.
Discussion

Technology independence of QCI

After a long debate in the Florence meeting a CR for TS 23.203 was accepted providing the following definition of QCI:

QoS class identifier: An identifier representing QoS parameters, excluding the bitrates, of the IP‑CAN. A network may be configured to provide corresponding QoS, given the same QoS class identifier value, in multiple IP‑CAN types

TS 23.203 allows for the bearer binding (the association of a layer 3 PCC rule with a bearer) to be performed by the PCRF in case of GPRS with UE initiated QoS. In all other cases the bearer binding is performed by a PCEF. For this reason the QCI that is determined by the PCRF may apply not only to an SDF, but also to a bearer.

However in EPS the bearer binding is performed exclusively in a PCEF. Therefore the QCI definition implies for EPS that the same layer 3 QoS class identifier may be mapped on access specific layer 2 QoS parameters that provide QoS characteristics corresponding with the QCI. 
Note that the notion of IP-CAN type in the definition is somewhat diffuse in the context of the EPS, and hence we will refer to access type (e.g. E-UTRAN, GPRS, non-3GPP IP access type x) in the following.

Clause 6.3.1 makes it explicit that the mapping between SDF QoS parameters and the access type specific QoS is performed in the PCEF:
The QoS class identifier represents the QoS parameters for the service data flow. The PCEF maintains the mapping between QoS class identifier and the QoS concept applied within the specific IP‑CAN.
For EPS, where the bearer binding is in the PCEF, this makes it clear that mapping of layer 3 QCI to access specific layer 2 bearers is done in a PCEF.
From the definition above of QCI “A network may be configured to provide corresponding QoS, given the same QoS class identifier value, in multiple IP‑CAN types” and the fact that the mapping of QCI on layer 3 QoS parameters occurs in a PCEF it is concluded that the SDF QCI is access technology independent. It can be selected by the PCRF based solely on the application of operator policies to the service request information received via Rx or directly from a UE. The access type - of which the PCRF is informed on initial attach – does not enter into the QCI selection. An operator may however have a policy to not support certain QCIs on [image: image1.emf]SDP information
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certain access types. The PCRF may refuse a service request on that basis. The process is illustrated in figure 1 below.
Figure 1 - Mapping of Service Information to Bearer QoS

Standardization of QCI

In past meetings there has been reluctance to agree to the need for standardization of QCI characteristics due to the controversy on the usage of S9 for providing a visited network with static/dynamic policies. There are however a number of cases where the need to communicate SDF QCIs to another operator’s network cannot be denied: For local breakout and in case a non-3GPP IP access is provided by another operator. A set of standardized QCI characteristics is therefore required, for the same reason that a set of E-UTRAN Label characteristics has been documented.  

The proper place to document such a set of QCI characteristics is the Rel-8 version of TS 23.203, because TS 23.203 documents the access technology independent aspects of PCC.
QCI characteristics
In a number of previous meetings Nortel has proposed to adopt the IETF DiffServ Service Classes (DSSCs as defined in RFC 4594) as EPS QCIs (S2-063837, S2-064252, S2-071403). We do not hold these DSSCs for sacrosanct, but do believe they form a sound basis to develop a set of technology independent EPS QCIs that could be expanded as the need arises. Taking advantage of the work that has been done by IETF already on classifying QoS classes has the following advantages:
· Basing 3GPP QCIs on DSSCs and co-operating with IETF on a single set of QCI characteristics offers a fast track to arrive at a set of universally accepted QoS classes for all IP based networks, independent of the underlying layer 2 technology
· IETF has already defined the mapping of DSSCs to DSCPs, which would make the QCI directly applicable to DiffServ marking on S1, S2, S5 and S8 and provide consistent behaviour in backhaul and core networks

It should be noted that the layer 3 DSSC characteristics have different semantics than the layer 2 E-UTRAN Label as currently described in TS 23.401 annex B. They are only partly overlapping as illustrated in figure 2. 
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Figure 2- DSSC and Label semantics

The key difference is that the DSSC provides information about the traffic characteristics (packet size and distribution) and the Label doesn’t, whereas the Label provides direct information on the type of admission control (GBR with service blocking or non-GBR with packet dropping) that is required and the DSSC doesn’t. The PCC rules do however contain GBR and MBR information and the GBR/non-GBR label characteristics can be inferred from the GBR, MBR in the PCC rule. 
Mapping of QCIs to UMTS QoS parameters

Being technology independent, the QCI characteristics for Rel-8 should have sufficient granularity and semantics to support a mapping to UMTS QoS parameters as defined in Annex A of TS 23.203. This annex defines nine QCIs and also a note that ‘the operator’s configuration should reserve QCI values that map to “speech” for service data flows consisting of speech only’. For backwards compatibility with UMTS there is hence a need to support at least nine QCIs in EPS. Furthermore the QCI should provide information on the traffic characteristics. 

It would appear that we already have a good starting point for a set of technology independent EPS QCIs if it is possible to map the ten DSSCs of RFC 4594 to the nine GPRS QCIs, since they provide the highest QoS granularity that is defined in 3GPP. This was already attempted in S2-064252 and is reproduced in a different format below.  As we can see, there is a very good match. The only GPRS QCI that is difficult to map is ‘c’ because it is unclear what applications are intended to be supported by ‘c’ (streaming, speech). The ‘Broadcast Video’ DSSC doesn’t have an equivalent GPRS QCI, but has distinct traffic characteristics and is an important service class for the EPS, so it should be retained. The only DSSC that we consider questionable for the EPS is Low Priority Data, as distinct from Standard (Best Effort). Until a need is identified to make this distinction, we propose to drop Low-Priority Data and adopt the nine remaining DSSCs as a working assumption for technology independent EPS QCIs
	DSSC

(EPS QCI)
	Traffic Characteristics
	GPRS QCI value
	UMTS QoS parameters

	
	
	
	Traffic Class
	THP
	Signalling Indication
	Source Statistics Descriptor

	Telephony
	Fixed-size small packets, constant emission rate, inelastic and low-rate flows
	a
	Conversational  
	n/a
	n/a
	speech
(NOTE)

	Real-Time Interactive
	RTP/UDP streams, inelastic, mostly variable rate
	b
	Conversational
	n/a
	n/a
	unknown

	
	
	c
	Streaming 
	n/a
	n/a
	speech
(NOTE)

	Multi-media Streaming
	Variable size packets, elastic with variable rate
	d
	Streaming
	n/a
	n/a
	unknown

	Signalling
	Variable size packets, somewhat bursty short-lived flows
	e
	Interactive
	1
	Yes 
	n/a

	Broadcast Video
	Constant and variable rate, inelastic, non-bursty flows
	
	
	
	
	

	Multi-Media conferencing
	Variable size packets, constant transmit interval, rate adaptive, reacts to loss
	f
	Interactive 
	1
	No
	n/a

	Low Latency Data
	Variable rate, bursty short- lived elastic flows
	g
	Interactive
	2
	No
	n/a

	High-Throughput Data
	Variable rate, bursty long- lived elastic flows
	h
	Interactive
	3
	No
	n/a

	Standard
	A bit of everything
	i
	Background
	n/a
	n/a
	n/a

	Low-Priority Data
	Non-real-time and elastic
	
	
	
	
	

	NOTE:
The operator's configuration should reserve QCI values that map to "speech" for service data flows consisting of speech (and the associated RTCP) only


Table 1 – Mapping of DSSCs on GPRS QCIs
Mapping of QCIs to E-UTRAN Labels
We can now attempt to map the nine DSSCs that we found applicable so far (eight for GPRS plus Broadcast Video) on the six labels that are described in annex B of TS 23.203. This is not as straightforward as for GPRS due to the peculiarity of the draft Label Characteristics. They consist of the same two sets of packet delay and packet loss rate objectives for GBR and non-GBR. The non-GBR values indicate typical performance without congestion but are not representative for the average performance that a L2 Bearer will provide over a large number of observation intervals. The characteristic of non-GBR is that congestion will have a noticeable negative impact on packet delay and packet loss rate, so average non-GBR performance will be worse than listed in the table. Average performance with some confidence interval is the normal way in which performance objectives are defined and the only one that is meaningful from an e2e service performance perspective.  The limitation of the approach in annex B is that a non-GBR label indicates the expected performance under lightly loaded conditions, but doesn’t provide any clue what the average performance may be. This separation of the effects of traffic loading from transmission performance is useful from an equipment design perspective, but is not helpful to an operator in making their decision which Label to use over a GTP roaming interface to provide roaming users, on average, with the desired packet delay and packet loss for a service. 
It is not the intent of this contribution to propose new values for the Label Characteristic table. We however suggest that the non-GBR performance objectives in the table should be complemented with values that are representative for average performance. These should take the effects of admission control on the probability of congestion into account.
With this in mind we have provided a tentative mapping between DSSCs on E-UTRAN labels as shown in table 2 below. It is a matter of operator policy if e.g. a service request for an audio Media Type with an AMR codec and certain codec modes is mapped on a Telephony DSSC/QCI or any other DSSC/QCI. The operator should be able to base his policy on the DSSC/QCI characteristics. The mapping table between DSSC/QCI and E-UTRAN labels indicates the Label that should be selected to provide QoS corresponding to the DSSC/QCI characteristics
	DSSC

(EPS-QCI)
	Name of
Label Characteristic
	Bearer Type
	L2 Packet Delay Budget
	L2 Packet Loss Rate
	Example Services

	Signalling
	NG-1
	Non-GBR
	Low
(< 50 ms)
	Low
(< 10^-6)
	NRT:
SIP/SDP
RT:
Gaming

	Low Latency Data
Standard
	NG-2
	Non-GBR
	Medium
(< 100 ms)
	High
(< 10^-3)
	NRT:
TCP interactive
RT:
Voice, Video (live)

	High Throughput 
	NG-3
	Non-GBR
	High
(< 300 ms)
	Low
(< 10^-6)
	NRT:
TCP bulk data
RT:
Video (playback)

	Real Time Interactive
	G-1
	GBR
	Low
(< 50 ms)
	Low
(< 10^-6)
	NRT:

RT:
Gaming

	Telephony 
Multimedia Conferencing
	G-2
	GBR
	Medium
(< 100 ms)
	High
(< 10^-3)
	NRT:

RT:
Voice, Video (live)

	Multimedia Streaming
Broadcast Video
	G-3
	GBR
	High
(< 300 ms)
	Low
(< 10^-6)
	NRT:

RT:
Video (playback)


Table 2- Mapping of DSSCs on E-UTRAN Labels.

Proposal
Based on the above we propose the following:
For PCC Rel-8
· confirm the Rel-7 principle for PCEF based bearer binding that the SDF-level QCI selection by the PCRF is strictly access technology independent,
· agree to include on a set of technology independent QCIs and associated characteristics in TS 23.203 Rel-8,
· agree to use the DSSCs as defined in RFC 4594 as a starting point for the definition of QCIs and their characteristics,
· agree to update the mapping table for GPRS in annex A of TS 23.203 according to the QCI definition.
CRs for PCC Rel-8 can be generated for the next meeting based on an agreement on these proposals.

For TS.23 401

· agree to include a mapping table between QCI and E-TRAN Labels in TS 23.401 clause 4.6.2
· replace the current editor’s note on this mapping by a table outline and associated editor’s notes as proposed below

· fill in the table once the Label Characteristics have been agreed
Proposed text changes
4.6.2
Bearer level QoS parameters

Each EPS bearer (GBR and Non-GBR) is associated with the following bearer level QoS parameters. 

· Label
· Allocation and Retention Priority (ARP)
A Label is a scalar that is used as a reference to access node-specific parameters that control bearer level packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.), and that have been pre-configured by the operator owning the access node (e.g. eNodeB). A one-to-one mapping of standardized Label values to standardized Label Characteristics (see clause 4.6.3) will be captured in a 3GPP specification. 

Editor's Note: Need to add this to the "3GPP specification" and create formal reference.


The binding of SDFs to E-UTRAN bearers involves the mapping of SDF level QCIs to E-UTRAN Labels. This mapping is specified in table  4.6.2. 
	QCI
	Label

	
	

	
	

	
	

	
	


Table 4.6.2 – Mapping of QCIs on E-UTRAN Labels
Editor’s Note: The mapping definition is pending agreement on a set of access technology independent QCIs and a set of E-UTRAN specific labels and their characteristics
Editor’s Note:: The mapping of the same set of access technology independent QCIs and UMTS QoS parameters to be conveyed over S4 will be specified in TS 23.203 Rel-8.
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