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Introduction
In Release 8 and 9, the Maximum Bit-Rate (MBR) and Guaranteed Bit-Rate (GBR) QoS parameters were equals. 
The MBR QoS parameter value being sent in "Bearer set-up request" (EPS bearer QoS includes ARP, QCI, GBR and MR), the eNB is aware about its value and could use it to improve RRM functionalities.
SA2 has agreed that Maximum Bit-Rate can be greater than GBR in R10 (TS 23.401[4.7.4]) and has tasked RAN2 with updating their appropriate specifications. So far no change in the RAN2 specifications has been agreed. 

In this contribution, we discuss the interest to introduce some clarification about the role played by the MBR in Stage 2 RAN specifications.
Discussion
General reminders 
MBR and GBR parameters are only associated with GBR bearers. Bit rate of non GBR bearers being only controlled by the Aggregate Maximum Bit Rate (UE_AMBR or/and UE_AMBR).
A default bearer which is activated during the lifetime of the PDN connection is always a non-GBR bearer. 
Assumptions and Operators use cases
First of all, it is important to break the neck of some assumption like "GBR bearers transport only real time services like VoIP, gaming or streaming".

With the huge increase of data traffic in mobile networks it becomes a need for the operator to be able to offer multiple solutions to better answer the various requirements of different types of clients. These marketing needs shall be fulfilled by engineering the network in such a way that different offers are handled differently. The overall concept, known as QoS differentiation, can notably lead to the use of GBR bearers for specific services but also for specific users.   

Observation 1: A GBR bearer could transport several kinds of services with unpredictable and bursty behaviour. 
Secondly, it is possible for some reasons (notably because a large set of subscriptions will soon be available) to have different bearers with the same GBR but with different MBR. Consequently: 
Observation 2: The MBR shall be considered as a QoS differentiating parameters. Actually, it is possible to have 2 users with the same GBR but with 2 different MBR values.

Importance to set MBR greater than GBR: reminder
If GBR equals to MBR the operator has to choose between achieving the guaranteed bit rate or controlling the maximum sustained bit-rate. In that situation, it looks like "normal" to prioritize GBR achievement. 

In case of flexible Bit rate application use, let's imagine a streaming video with different encoding bit-rate A and B, A being greater than B. Assuming that this streaming service is mapped upon a GBR bearers, the bit rate could be alternatively equal to A or equal to B.

In order to optimize the support of those kinds of service, the question for the operator is how to configure the QoS parameters associated to this service? 
Note that it cannot be considered to change the QoS dynamically (e.g. using PDN GW initiated bearer modification with/without bearer QoS upgraded) in order to adapt it to the effective encoding bit-rate. 

Note that in any case it's preferable to set the GBR equals to the lower bit rate. 
If we consider that GBR=MBR, that GBR is set equal to the lower encoding bit-rate B, and the effective bit-rate is A (the higher one). In order to let the UE achieve a bit rate higher than GBR=MBR=B it's important that eNB allocates resource until A. Consequently, it's of paramount importance that all MBR control functions available in the E2E network shall be disabled.

Observation 3: This issue cannot happen anymore when MBR is allowed to be greater than GBR. MBR control function and GBR achievement function can coexist to provide an E2E QoS support for GBR bearers. 
Maximum Bit Rate parameter definition in stage 2
The definition of the Maximum Bit Rate parameter is missing in TS 36.300. So far, functions allowing to achieve GBR and functions allowing to control/limit the MBR cannot coexist within eNB because of the limitation GBR=MBR. This is the main reason why MBR is missing from the RAN2 specifications. 
Since MBR can be greater than GBR, both parameters can be used simultaneously for different eNB actions. The MBR can be used as an important information in RRM process. Moreover SA2 has tasked RAN2 to take into account that MBR can be greater than GBR by updating its appropriate specifications. This makes the introduction of MBR in Stage 2 necessary. 
Proposal 1: Maximum Bit-Rate (MBR) definition shall be captured in stage 2 specification. (Second change of CR R2-10.6645) 
=> Note that MBR definition is captured in HSPA specifications and was captured in TS 36.300 until version 8.4.0 as well.
MBR enforcement for Downlink
A QoS differentiating parameter

The MBR could be the parameter allowing differentiating two different flows and so two different users. Actually, the behaviour of a scheduler or of a call admission control function shall not be the same for two bearers with the same GBR but with different MBR values. 

The QoS parameter for Fair Usage scenario
So far, one of the common QoS scenario promoted by operators is Fair Usage. When a subscriber has reached its maximum allowed amount of data (PS data for web usage), two actions can occur depending on the subscription details. The first one consists in modifying the charging policy while the second one consists in downgrading the MBR. Consequently, so as to apply the operator QoS policy, resource allocation shall take into account the MBR value.
Proposal 2: It is proposed to allow eNBs to control the maximum bit rate by limiting the allocated resource to a given GBR bearer (first change of CR R2-10.6645).
=> Note that MBR enforcement for downlink is captured in HSPA and was captured in TS 36.300 until version 8.4.0.
MBR enforcement for Uplink Grant determination
As noted in stage 2 (TS 36.300; 11.4.2; Note2), the eNB can take into account the AMBR value in order to limit the allocated uplink grant. Actually, it's necessary to control the allocated grant for the following reasons:

· Avoiding packets dropping at Core NT side when AMBR/MBR control features are activated in upper nodes (S/P GW; PCC)

· Respect the QoS parameters set by the operator; eg if bit rate limitation has been configured by the operator, Network shall allow to control this limitation. 
This maximum uplink grant control is only possible so far, with the current specification, for UE having only non-GBR bearers. Today, as the MBR of GBR bearers can be greater than GBR, the eNB shall consequently also use the MBR value to determine the maximum uplink grant value to allocate. In order to be coherent with the current stage 2 specifications and with the uplink grant allocation mechanism:  
Proposal 3: eNB can ensure that MBR of GBR bearers is not exceeded by limiting the total grant to the UE. (CR R2-10.6645)
Conclusion
Based on the above discussions, the following proposals are made:
Proposal 1: Maximum Bit-Rate (MBR) definition shall be captured in stage 2 specification. (Second change of CR R2-10.6645)
Proposal 2: It is proposed to allow eNBs to control the maximum bit rate by limiting the allocated resource to a given GBR bearer. (first change of CR R2-10.6645)
Proposal 3: eNB can ensure that MBR of GBR bearers is not exceeded by limiting the total grant to the UE. (CR R2-10.6645)

Please note that the changes which are proposed above in the associated TS 36.300 CRs were part of the TS36.300 until version 8.4.0.
Acronym

AMBR
Aggregated Maximum Bit Rate 

ARP

Allocation and Retention Priority
CQI

Channel QoS Indicator

GBR

Guaranteed Bit Rate

MBR

Maximum Bit Rate
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