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***** 1st CHANGE *****
6.1.1.3
PCC rule authorization and QoS rule generation

PCC Rule authorization is the selection of the QoS parameters (QCI, ARP, GBR, MBR, etc.) for the PCC rules.

The PCRF shall perform the PCC rule authorization for complete dynamic PCC rules belonging to AF sessions that have been selected in step 1, as described in clause 6.1.1.2, as well as for PCC rules without corresponding AF sessions. Based on AF instructions (as described in clause 6.1.5) dynamic PCC rules can be authorized even if they are not complete (e.g. due to missing service information regarding QoS or traffic filter parameters).

The PCC rule authorization depends on the IP‑CAN bearer establishment mode of the IP‑CAN session and the mode (UE or NW) of the PCC rule:

-
In UE/NW bearer establishment mode, the PCRF shall perform the authorization for all PCC rules that are to be handled in NW mode.

-
Otherwise, if PCC rules are to be handled in UE mode or when in UE-only bearer establishment mode, the PCRF shall first identify the PCC rules that correspond to a UE resource request and authorize only these.


The PCRF shall compare the traffic mapping information of the UE resource request with the service data flow filter information of the services that are allowed for the user. Each part of the traffic mapping information shall be evaluated separately in the order of their related precedence. Any matching service data flow filter leads to an authorization of the corresponding PCC rule for the UE resource request unless the PCC rule is already authorized for a more specific traffic mapping information or the PCC rule cannot be authorized for the QCI that is related to the UE resource request (the details are described in the next paragraph). Since a PCC rule can contain multiple service data flow filters it shall be ensured by the PCRF that a service data flow is only authorized for a single UE resource request.

NOTE 1:
For example, a PCC rule containing multiple service data flow filters that match traffic mapping information of different UE resource requests could be segmented by the PCRF according to the different matching traffic mapping information. Afterwards, the PCRF can authorize the different PCC rules individually.


The PCRF knows whether a PCC rule can be authorized for a single QCI only or a set of QCIs (based on SPR information or local configuration). If the processing of the traffic mapping information would lead to an authorization of a PCC rule, the PCRF shall also check whether the PCC rule can be authorized for the QCI that is related to the UE resource request containing the traffic mapping information. If the PCC rule cannot be authorized for this QCI, the PCRF shall reject the traffic mapping information unless otherwise stated in an access-specific Annex.


If there is any traffic mapping information not matching to any service data flow filter known to the PCRF and the UE is allowed to request for enhanced QoS for traffic not belonging to operator-controlled services, the PCRF shall authorize this traffic mapping information by adding the respective service data flow filter to a new or existing PCC. If the PCRF received an SDF filter identifier together with this traffic mapping information, the PCRF shall modify the existing PCC rule if the PCC rule is authorized for a GBR QCI.

NOTE 2:
If the PCC rule is authorized for a non-GBR QCI, the PCRF may either create a new PCC rule or modify the existing PCC rule.


The PCC rule that needs to be modified can be identified by the service data flow filter the SDF filter identifier refers to. The requested QoS shall be checked against the subscription limitations for traffic not belonging to operator-controlled services.


If the PCRF needs to perform the authorization based on incomplete service information and thus cannot associate a PCC rule with a single IP‑CAN bearer, then the PCRF shall generate for the affected service data flow an individual PCC rule per IP‑CAN bearer that could carry that service data flow. Once the PCRF receives the complete service information, the PCC rule on the IP‑CAN bearer with the matching traffic mapping information shall be updated according to the service information. Any other PCC rule(s) previously generated for the same service data flow shall be removed by the PCRF.

NOTE3:
This is required to enable the successful activation or modification of IP‑CAN bearers before knowing the intended use of the IP‑CAN bearers to carry the service data flow(s).


For an IP‑CAN, where the PCRF gains no information about the uplink IP flows (i.e. the UE provided traffic mapping information contains no information about the uplink IP flows), the binding mechanism shall assume that, for bi-directional service data flows, both downlink and uplink packets travel on the same IP‑CAN bearer.


Whenever the service data flow template or the UE provided traffic mapping information change, the existing authorizations shall be re-evaluated, i.e. the authorization procedure specified in this clause, is performed. The re-evaluation may, for a service data flow, require a new authorization for a different UE provided mapping information.


Based on PCRF configuration or AF instructions (as described in clause 6.1.5) dynamic PCC rules may have to be first authorized for the default QCI/default bearer (i.e. bearer without UE provided traffic mapping information) until a corresponding UE resource request occurs.

NOTE 4:
This is required to enable services that start before dedicated resources are allocated.

***** 2nd CHANGE *****
6.1.7.2
Standardized QCI characteristics

This clause specifies standardized characteristics associated with standardized QCI values. The characteristics describe the packet forwarding treatment that an SDF aggregate receives edge-to-edge between the UE and the PCEF (see figure 6.1.7‑1) in terms of the following performance characteristics:

1
Resource Type (GBR or Non-GBR);

2
Priority;

3
Packet Delay Budget;

4
Packet Error Loss Rate.
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Figure 6.1.7-1: Scope of the Standardized QCI characteristics for client/server (upper figure) and peer/peer (lower figure) communication

The standardized characteristics are not signalled on any interface. They should be understood as guidelines for the pre-configuration of node specific parameters for each QCI. The goal of standardizing a QCI with corresponding characteristics is to ensure that applications / services mapped to that QCI receive the same minimum level of QoS in multi-vendor network deployments and in case of roaming. A standardized QCI and corresponding characteristics is independent of the UE's current access (3GPP or Non-3GPP).

The one-to-one mapping of standardized QCI values to standardized characteristics is captured in table 6.1.7.

Table 6.1.7: Standardized QCI characteristics

	QCI
	Resource Type
	Priority
	Packet Delay Budget (NOTE 1)
	Packet Error Loss

Rate (NOTE 2)
	Example Services

	1
(NOTE 3)
	
	2
	100 ms
	10-2
	Conversational Voice

	2
(NOTE 3)
	
GBR
	4
	150 ms
	10-3
	Conversational Video (Live Streaming)

	3
(NOTE 3)
	
	3
	50 ms
	10-3
	Real Time Gaming

	4
(NOTE 3)
	
	5
	300 ms
	10-6
	Non-Conversational Video (Buffered Streaming)

	5
(NOTE 3)
	
	1
	100 ms
	10-6
	IMS Signalling

	6
(NOTE 4)
	
	
6
	
300 ms
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
(NOTE 3)
	Non-GBR
	
7
	
100 ms
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
(NOTE 5)
	
	
8
	

300 ms
	

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

	9
(NOTE 6)
	
	9
	
	
	sharing, progressive video, etc.)

	NOTE 1:
A delay of 20 ms for the delay between a PCEF and a radio base station should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. This delay is the average between the case where the PCEF is located "close" to the radio base station (roughly 10 ms) and the case where the PCEF is located "far" from the radio base station, e.g. in case of roaming with home routed traffic (the one-way packet delay between Europe and the US west coast is roughly 50 ms). The average takes into account that roaming is a less typical scenario. It is expected that subtracting this average delay of 20 ms from a given PDB will lead to desired end-to-end performance in most typical cases. Also, note that the PDB defines an upper bound. Actual packet delays - in particular for GBR traffic - should typically be lower than the PDB specified for a QCI as long as the UE has sufficient radio channel quality.

NOTE 2:
The rate of non congestion related packet losses that may occur between a radio base station and a PCEF should be regarded to be negligible. A PELR value specified for a standardized QCI therefore applies completely to the radio interface between a UE and radio base station.

NOTE 3:
This QCI is typically associated with an operator controlled service, i.e., a service where the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. In case of E-UTRAN this is the point in time when a corresponding dedicated EPS bearer is established / modified.

NOTE 4:
If the network supports Multimedia Priority Services (MPS) then this QCI could be used for the prioritization of non real-time data (i.e. most typically TCP-based services/applications) of MPS subscribers.

NOTE 5:
This QCI could be used for a dedicated "premium bearer" (e.g. associated with premium content) for any subscriber / subscriber group. Also in this case, the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. Alternatively, this QCI could be used for the default bearer of a UE/PDN for "premium subscribers".

NOTE 6:
This QCI is typically used for the default bearer of a UE/PDN for non privileged subscribers. Note that AMBR can be used as a "tool" to provide subscriber differentiation between subscriber groups connected to the same PDN with the same QCI on the default bearer.


The Resource Type determines if dedicated network resources related to a service or bearer level Guaranteed Bit Rate (GBR) value are permanently allocated (e.g. by an admission control function in a radio base station). GBR SDF aggregates are therefore typically authorized "on demand" which requires dynamic policy and charging control. A Non GBR SDF aggregate 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 PCEF. For a certain QCI the value of the PDB is the same in uplink and downlink. The purpose of the PDB is to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points). The PDB shall be interpreted as a maximum delay with a confidence level of 98 percent.

NOTE 1:
The PDB denotes a "soft upper bound" in the sense that an "expired" packet, e.g. a link layer SDU that has exceeded the PDB, does not need to be discarded (e.g. by RLC in E-UTRAN). The discarding (dropping) of packets is expected to be controlled by a queue management function, e.g. based on pre-configured dropping thresholds.

The support for SRVCC requires QCI=1 only be used for IMS speech sessions in accordance to TS 23.216 [28].

NOTE 2:
Triggering SRVCC will cause service interruption and/or inconsistent service experience when using QCI=1 for non-IMS services.

Services using a Non-GBR QCI should be prepared to experience congestion related packet drops, and 98 percent of the packets that have not been dropped due to congestion should not experience a delay exceeding the QCI's PDB. This may for example occur during traffic load peaks or when the UE becomes coverage limited. See Annex J for details. Packets that have not been dropped due to congestion may still be subject to non congestion related packet losses (see PELR below).

Services using a GBR QCI and sending at a rate smaller than or equal to GBR can in general assume that congestion related packet drops will not occur, and 98 percent of the packets shall not experience a delay exceeding the QCI's PDB. Exceptions (e.g. transient link outages) can always occur in a radio access system which may then lead to congestion related packet drops even for services using a GBR QCI and sending at a rate smaller than or equal to GBR. Packets that have not been dropped due to congestion may still be subject to non congestion related packet losses (see PELR below).

Every QCI (GBR and Non-GBR) is associated with a Priority level. Priority level 1 is the highest Priority level. The Priority levels shall be used to differentiate between SDF aggregates of the same UE, and it shall also be used to differentiate between SDF aggregates from different UEs. Via its QCI an SDF aggregate is associated with a Priority level and a PDB. Scheduling between different SDF aggregates shall primarily be based on the PDB. If the target set by the PDB can no longer be met for one or more SDF aggregate(s) across all UEs that have sufficient radio channel quality then Priority shall be used as follows: in this case a scheduler shall meet the PDB of an SDF aggregate on Priority level N in preference to meeting the PDB of SDF aggregates on Priority level N+1 until the priority N SDF aggregate's GBR (in case of a GBR SDF aggregate) has been satisfied. Other aspects related to the treatment of traffic exceeding an SDF aggregate's GBR are out of scope of this specification.

NOTE 3:
The definition (or quantification) of "sufficient radio channel quality" is out of the scope of 3GPP specifications.

NOTE 4:
In case of E-UTRAN a QCI's Priority level may be used as the basis for assigning the uplink priority per Radio Bearer (see TS 36.300 [19] for details).

The Packet Error Loss Rate (PELR) 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 E‑UTRAN) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in E‑UTRAN). Thus, the PELR defines an upper bound for a rate of non congestion related packet losses. The purpose of the PELR is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in E‑UTRAN). For a certain QCI the value of the PELR is the same in uplink and downlink.

NOTE 5:
The characteristics PDB and PELR are specified only based on application / service level requirements, i.e., those characteristics should be regarded as being access agnostic, independent from the roaming scenario (roaming or non-roaming), and independent from operator policies.
***** 3rd CHANGE *****
6.1.8
Termination Action

The termination action applies only in case of online charging. The termination action indicates the action, which the PCEF should perform when no more credit is granted. A packet that matches a PCC rule, indicating a charging key for which no credit has been granted, is subject to a termination action.

The defined termination actions include:

-
Allowing the packets to pass through;

-
Dropping the packets;

-
The PCEF Default Termination Action;

-
The re-direction of packets to an application server (e.g. defined in the termination action).

NOTE :
Such a re-direction may cause an application protocol specific asynchronous close event and application protocol specific procedures may be required in the UE and/or AF in order to recover, e.g. as specified in RFC 2616 for HTTP.

***** 4th CHANGE *****
6.8
Application Detection and Control Rule

6.8.1
General

The Application Detection and Control rule (ADC rule) comprises the information that is required in order to:

-
identify the rule;

-
detect the Start and Stop of traffic for a certain application;

-
apply enforcement actions for the application traffic detected by the rule.

ADC rules definitions are assumed to be directly provisioned into the PCEF enhanced with ADC or TDF and referenced by the PCRF with the ADC Rule identifier.

NOTE:
The method to perform the detection, in particular for the Start and Stop, may extend beyond the IP header, the ADC rules are assumed to be locally provisioned into the PCEF or TDF. The procedure is out of scope for this document.

Two types of ADC rules exist: Pre-defined and dynamic ADC rules. A predefined ADC rule is constant and shall not be changed. Parameters of a dynamic ADC rule can be modified by the PCRF as defined in Table 6.8.

***** 5th CHANGE *****
7.4
IP‑CAN Session Modification

7.4.1
IP‑CAN Session Modification; GW(PCEF) initiated

This sub-clause describes the signalling flow for the IP‑CAN Session modification initiated by the GW(PCEF). These modifications include IP‑CAN bearer establishment and termination as well as modification if the triggering conditions given to the PCEF are fulfilled.

For the PCEF enhanced with ADC, the reason for such a modification may be that a start or stop of application traffic that matches with one of the activated ADC Rules is detected.

The AF may be involved. An example of the scenario is authorization of a session-based service for which an IP‑CAN Session is also modified.
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Figure 7.4: IP‑CAN Session Modification; GW(PCEF) initiated

This procedure concerns both roaming and non-roaming scenarios. In the roaming case when home routed access applies (figure 5.1-3) or if case 2a applies (as defined in clause 7.1) for Local Breakout (figure 5.1-4), when a Gateway Control Session is used, the H‑PCRF may initiate a Gateway Control and QoS Rules Provisioning procedure towards the BBERF and proxy the information through the V‑PCRF over S9.

For case 2b in the Local Breakout scenario (figure 5.1-4) and if the Gateway Control Session is terminated locally at the V‑PCRF, the V‑PCRF shall initiate the Gateway Control and QoS Rules Provisioning procedure locally without notifying the H‑PCRF. For this case the V-PCRF shall proxy the Indication and Acknowledge of IP‑CAN Session Modification over S9 between the PCEF in the VPLMN and the H‑PCRF. If the AF is located in the VPLMN for this scenario, the V‑PCRF shall proxy AF session signalling over S9 between the AF and the H‑PCRF.

NOTE 1:
The case when the AF resides in the VPLMN is not shown in the figure.

In the non-roaming case (figure 5.1-1) the V‑PCRF is not involved at all.

1.
Optionally, the AF provides/revokes service information to the PCRF due to AF session signalling. The AF may subscribe at this point to notification of bearer level events related to the service information.

NOTE 2:
For the PCRF to generate the applicable events, the PCRF instructs the PCEF to report events related to the corresponding PCC rules. Such events are not shown in this sequence diagram.

2.
The PCRF stores the service information and responds with the Acknowledgement to the AF.

3.
The GW (PCEF) may receive IP‑CAN session signalling for IP‑CAN Session modification. PDN Connection Identifier may be included in the IP‑CAN session signalling.

4.
The GW (PCEF) makes a decision to trigger IP‑CAN Session modification either caused by the previous step or based on an internal decision or, e.g. if the GW (PCEF) enhanced with ADC, has detected the start/ stop of application traffic, requested by one of the activated ADC Rules.

5.
The GW (PCEF) determines that the PCC interaction is required and sends an Indication of IP‑CAN Session modification (Event Report, affected PCC Rules, if available, the PDN Connection Identifier) to the PCRF and, if changed, the new IP‑CAN bearer establishment modes supported. If there is a limitation or termination of the transmission resources for a PCC Rule, the GW (PCEF) reports this to the PCRF. If flow mobility applies, the GW (PCEF) may include updated IP flow mobility routing information for any IP flows; the GW (PCEF) also provides an indication if default route for the IP‑CAN session is changed.

6.
The PCRF correlates the request for PCC Rules with the IP‑CAN session and service information available at the GW (PCEF).

7.
The PCRF may need to report to the AF an event related to the transmission resources if the AF requested it at initial authorisation.

8.
The AF acknowledges the event report and/or responds with the requested information.

9.
If the PCRF determines a change to policy counter status reporting is required, it may alter the subscribed list of policy counters using the Initial, Intermediate or Final Spending Limit Report Request procedures as defined in clauses 7.9.1, 7.9.2 and 7.9.3.

10.
The PCRF makes the authorization and policy decision.

11.
For the TDF solicited application reporting, the steps 11-12 take place. The PCRF provides all new ADC decisions to the TDF. This may include ADC Rules activation, deactivation and modification. This may also include the list of Event triggers and also Event Report for the Event triggers, if reported by the PCEF/BBERF to the PCRF, if the TDF has previously subscribed for such an Event Report. In case of local breakout, the V-PCRF shall provide ADC rules as instructed by the H‑PCRF over S9.

12.
The TDF sends an Ack (accept or reject of the ADC rule operation(s)) to inform the PCRF about the outcome of the actions related to the decision(s) received in step 11. The Ack may also include the list of Event Triggers to report. The Event Triggers indicate to the PCRF what events to be forwarded from the PCRF to the TDF, once PCRF gets the corresponding Event Report from the PCEF/BBERF.

13.
The PCRF sends an Acknowledge of IP‑CAN Session modification (PCC Rules, Event Triggers and, if changed, the chosen IP‑CAN bearer establishment mode) to the GW (PCEF). The GW (PCEF) enforces the decision. The PCRF may also provide all new ADC decisions to the PCEF, enhanced with ADC. If the TDF provided a list of Event Triggers to the PCRF in the previous step, the PCRF shall also provide those Event Triggers to the PCEF.

14.
If online charging is applicable, the GW (PCEF) may request credit for new charging keys from and/or shall issue final reports and return remaining credit for charging keys no longer active to the OCS.

15. If OCS was contacted, the OCS provides the credit information to the GW (PCEF), and/or acknowledges the credit report.

16
The GW (PCEF) acknowledges or rejects any IP‑CAN Session signalling received in step 3.


An IP‑CAN bearer establishment is accepted if at least one PCC rule is active for the IP‑CAN bearer and in case of online charging credit was not denied by the OCS. Otherwise, the IP‑CAN bearer establishment is rejected.


An IP‑CAN bearer termination is always acknowledged by the GW (PCEF).


An IP‑CAN bearer modification not upgrading the QoS and not providing traffic mapping information is always acknowledged by the GW (PCEF). An IP‑CAN bearer modification is accepted if the provided traffic mapping information is accepted by the PCRF. Otherwise, the IP‑CAN bearer modification is rejected.


In case of a GW (PCEF) internal decision the GW (PCEF) initiates any additional IP‑CAN Session signalling required for completion of the IP‑CAN Session modification (applicable for case 1).


In case the IP‑CAN session modification is due to the BBF transitioning from a BBERF in the source access-network to the PCEF, the PCEF initiates IP‑CAN bearer signalling to activate bearers in the target access network (applicable for case 1).

17.
The GW (PCEF) receives the response for the IP‑CAN Session signalling request (applicable for case 1).

18.
The GW (PCEF) sends a Provision Ack (accept or reject of the PCC rule operation(s)) to inform the PCRF about the outcome of the GW (PCEF) actions related to the decision(s) received in step 13.

NOTE 3:
For Cases 2a and 2b, the rejection of PCC rule operation can only occur as a result of online charging interaction.

19.
Based on the result of PCC rule operations, the PCRF decides whether to initiate a Gateway Control and QoS Rules provision procedure as defined in clause 7.7.4, if required to keep the PCC and QoS rules aligned (applicable for case 2a and 2b, as defined in clause 7.1).


If there are multiple BBERFs associated with the IP‑CAN session, this step is performed with all the affected BBERFs.

20.
If the AF requested it, the PCRF notifies the AF of related bearer level events (e.g. transmission resources are established/released/lost).

NOTE4:
Based on the outcome reported in this step the AF performs the appropriate action, e.g. starting charging or terminating the AF session.

21.
The AF acknowledges the notification from the PCRF.
***** 6th CHANGE *****
A.1.3.2.2
Policy and Charging Enforcement Function (PCEF)

A.1.3.2.2.1
General

This functional entity is located in the GGSN. The GGSN provides the GPRS-specific bearer QoS handling.

The PCEF shall contact the PCRF based on PCRF address information that shall be configured for the access point name (APN) together with the IMSI or MSISDN (if needed).

The PCEF shall maintain a 1:1 mapping from the GPRS QoS Class Identifier to a UMTS QoS profile and vice versa. Each GPRS QoS Class Identifier (QCI) parameter value has a 1:1 mapping to a set of QoS parameters defined for GPRS, TS 23.107 [14]. A recommended mapping is listed in table A.3.

Table A.3: Recommended mapping for GPRS QoS Class Identifier to/from UMTS QoS parameters

	GPRS QoS Class Identifier value
	UMTS QoS parameters

	
	Traffic Class
	THP
	Signalling Indication
	Source Statistics Descriptor

	1
	Conversational
	n/a
	n/a
	speech
(NOTE 1)

	2
	Conversational
	n/a
	n/a
	unknown

	3
	Streaming 
	n/a
	n/a
	speech
(NOTE 1)

	4
	Streaming
	n/a
	n/a
	unknown

	5
	Interactive
	1
	Yes 
	n/a

	6
	Interactive 
	1
	No
	n/a

	7
	Interactive
	2
	No
	n/a

	8
	Interactive
	3
	No
	n/a

	9
	Background
	n/a
	n/a
	n/a

	NOTE 1:
The operator's configuration should reserve QCI values that map to "speech" for service data flows consisting of speech (and the associated RTCP) only.


NOTE1:
This table defines the mapping for GPRS QCI to/from UMTS QoS parameters for pre-Release 8 GPRS. The characteristics of GPRS QCIs are independent from the standardized QCI characteristics for EPS.

The remaining UMTS QoS parameters are subject to operator's policies and either provisioned in the Create PDP Context Request or locally defined in GGSN.

NOTE2:
Any change of the ARP parameter by the PCEF may get overwritten by the SGSN due to subscription enforcement unless the SGSN has indicated support for Evolved ARP.

***** 7th CHANGE *****
Annex J (informative):
Standardized QCI characteristics - rationale and principles

The following bullets capture design rationale and principles with respect to standardized QCI characteristics:

-
A key advantage of only signalling a single scalar parameter, the QCI, as a "pointer" to standardized characteristics - as opposed to signalling separate parameters for resource type, priority, delay, and loss – is that this simplifies a node implementation.

NOTE 1:
TS 23.107 [14] permits the definition of more than 1600 valid GPRS QoS profiles (without considering GBR, MBR, ARP, and Transfer Delay) and this adds unnecessary complexity.

-
In general, the rate of congestion related packet drops can not be controlled precisely for Non-GBR traffic. This rate is mainly determined by the current Non-GBR traffic load, the UE's current radio channel quality, and the configuration of user plane packet processing functions (e.g. scheduling, queue management, and rate shaping). That is the reason why services using a Non-GBR QCI should be prepared to experience congestion related packet drops and/or per packet delays that may exceed a given PDB. The discarding (dropping) of packets is expected to be controlled by a queue management function, e.g. based on pre-configured dropping thresholds, and is relevant mainly for Non-GBR QCIs. The discarding (dropping) of packets of an SDF aggregate mapped to a GBR QCI should be considered to be an exception as long as the source sends at a rate smaller than or equal to the SDF aggregate's GBR.

-
An operator would choose GBR QCIs for services where the preferred user experience is "service blocking over service dropping", i.e. rather block a service request than risk degraded performance of an already admitted service request. This may be relevant in scenarios where it may not be possible to meet the demand for those services with the dimensioned capacity (e.g. on "new year's eve"). Whether a service is realized based on GBR QCIs or Non-GBR QCIs is therefore an operator policy decision that to a large extent depends on expected traffic load vs. dimensioned capacity. Assuming sufficiently dimensioned capacity any service, both Real Time (RT) and Non Real Time (NRT), can be realized based only on Non-GBR QCIs.

NOTE 2:
The TCP's congestion control algorithm becomes increasingly sensitive to non congestion related packet losses (that occur in addition to congestion related packet drops) as the end-to-end bit rate increases. To fully utilise "EUTRA bit rates" TCP bulk data transfers will require a PLR of less than 10-6.
***** END OF CHANGES *****
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