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Discussion:
The concept of Aggregate Maximum Bit Rate (AMBR) was introduced into EPS at stage 2 level to build a concept akin to DSL offerings that gave a cap on the bandwidth possible for a single subscriber (e.g. 5Mbit/s for a single subscriber).  However, this was qualified to be applicable to non-real time traffic only. This potentially results in an easy-to-understand service offering to the end user and can be equated to something that a target user already has (i.e. DSL at home). This is referred to as UE-AMBR from a stage 2 point of view. There is a further granularity step from stage 2 called APN-AMBR that is the cap on bandwidth applied per active APN. However, this document focuses on discussing the concept of UE-AMBR. 

This is a migration away from the principles in existing GPRS access where the bandwidth caps were applied on a per (secondary) PDP context / bearer level (in the form of maximum bit rate). This could lead to abuse of the system where a user simply activates multiple PDP contexts to achieve a higher total maximum bit rate (within the bounds of the radio technology as highlighted in clause 5.3 of TS 22.105 that is copied below in the annex).

In addition to providing a ‘DSL style peak data rate’, the AMBR may also be needed as a component of a “fair usage policy”. For example, if one user exceeds their usage quota, an operator may wish to cap that user’s data rate (e.g. to drop it from 5 Mb/s to 500 kbit/s). In LTE this is possible by the operator changing the AMBR value stored in the HSS. However, in UMTS, the MBR parameter can be set to 500 kbit/s but the user can then activate 10 secondary PDP contexts each of 500 kbit/s and achieve their original 5 Mbit/s rate!

It is desirable for operators to provide consistent service offerings across GERAN, UTRAN and EUTRAN and therefore provide a consistent user experience (within the capabilities of the radio access technology). As a result the concept of AMBR ought to be adopted for GERAN and UTRAN also. 
As a separate discussion, it has been noticed that the QoS requirements in TS 22.278 are very high level and specifically address the concept of bearers and the relationship with other bearers. It would seem to imply that QoS "parameters"/details are left to TS 22.105 to elaborate and yet contains parameters/details that are very much pre-EUTRAN specific. It may become necessary to generalise these parameters / details to remove these specificity. Additionally, TS 22.060 (even though the latest version is only Rel-7) contains QoS details from pre-Rel99 systems and therefore it is unclear how this specification fits into the bigger EPS picture as specified in TS 22.278 that refers to 22.105 which itself refers to 22.060.
Proposal:

The following changes are suggested to be discussed and even approved (CR needs to be generated) for TS 22.105 such that these requirements are made applicable to UTRAN, GERAN and E-UTRAN. 
5.7
Service Based QoS Control of IP based Services

Many IP based services and applications will negotiate the resources required in an end to end manner on the application level.  It is essential for the PLMN to provide the capability of ensuring that the resources provided and charged for shall be in line with that authorized by the service and subscription.

The PLMN 
-
shall be able to dynamically allocate QoS according to service needs and subscription information. 

-
shall be able to give differentiated policing for the traffic within an APN. That is, the policing shall be on a per service flow basis (i.e. on the basis of specific flows of IP packets identified by the service).

-
shall control the requested QoS parameters based on the invoked service needs and subscription information. 

-
shall facilitate service-flow level charging.

Any solution:
-
shall support roaming users

-
should minimise UE dependencies and optimize usage of network resources

5.8
QoS control for IP bearer service
In order to have efficient use of radio resources shared amongst terminals, it shall be possible for a PLMN to apply a limit to the cumulative bit rate per mobile termination at a given instant for non-real time services (i.e. when summing the bit rates of one mobile termination's simultaneous non-real time traffic). 
Annex: Information
(clause 5.3 from TS 22.105)

5.3
Supported bit rates

It shall be possible for one application to specify its traffic requirements to the network by requesting a bearer service with any of the specified traffic type, traffic characteristics, maximum transfer delay, delay variation, bit error ratios & data rates. It shall be possible for the network to satisfy these requirements without wasting resources on the radio and network interfaces due to granularity limitations in bit rates.

It shall be possible for one mobile termination to have several active bearer services simultaneously, each of which could be connection oriented or connectionless.

The only limiting factor for satisfying application requirements shall be the cumulative bit rate per mobile termination at a given instant (i.e. when summing the bit rates of one mobile termination’s simultaneous connection oriented and connectionless traffic, irrespective of the traffic being real time or non real time) in each radio environment:

-
At least 144 kbits/s in satellite radio environment (Note 1).

-
At least 144 kbits/s in rural outdoor radio environment.

-
At least 384 kbits/s in urban/suburban outdoor radio environments.

-
Greater than 2 Mbits/s in urban/suburban outdoor radio environments (Note 2 and 3).

-
At least 2048 kbits/s in indoor/low range outdoor radio environment. (Note 2) 

-
Greater than 2 Mbits/s in indoor/low range outdoor radio environment (Note 2 and 3).

NOTE 1:
This Peak Bit Rate may only be achieved in a nomadic operating mode.

NOTE 2:
Not supported by GERAN.

NOTE 3:
Peak instantaneous rate for UTRAN supporting HSDPA.

