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1 Introduction

An important requirement for SAE/LTE that has been raised at previous 3GPP meetings is to provide for the capability that multiple SAE Bearers can share the same Aggregate Maximum Bit Rate (AMBR). This contribution proposes a solution to meet that requirement. 
2 Discussion
We believe that a solution to the “Handling of the Maximum Bit Rate” should fulfill the following key requirements:

· it should allow that multiple bearers can share the same Aggregate Maximum Bit Rate (AMBR), and

· it should allow that a single bearer (GBR and Non-GBR) can have an independent MBR outside the scope of the AMBR shared by other bearers.

As long as a simple solution can be found that meets those requirements we see no reason to introduce limitations into the design of SAE/LTE. It should be purely based on operator policy which mechanism to use and quite likely different operators will have different policies. For example, an operator may want to provide services on multiple bearers grouped under the same AMBR, but in addition wants to provide a high bit rate unicast Mobile-TV channel on a separate bearer with a separate and independent per bearer MBR outside of that AMBR.

This contribution proposes a solution that we believe is sufficiently simple. The text proposal in Section ‎4 specifies the solution on a stage 2 level.
The key idea behind the solution to allow that multiple bearers can share the same AMBR can be summarized as follows. The PCEF maintains groups of bearers and one AMBR per bearer group. The PCEF enforces the AMBR per group of bearers in UL and DL. The eNB is agnostic to the grouping of bearers, but is capable of performing enforcement of the MBR per bearer. In addition, the eNB enforces the aggregate MBR per UE. That is the eNB enforces that the UE will not be able to transmit / receive on an aggregate average bit rate that is higher than the sum of all MBRs of all bearers currently established for that UE that are associated with an MBR. The PCEF ensures that from each group of bearers only for one bearer an MBR is signaled across S1. This enables per bearer MBR enforcement for that bearer in the eNB. No per bearer MBR is signaled to the eNB for the other bearers of that group. This disables for those bearers the per bearer MBR enforcement in the eNB. As a result all bearers of a group effectively share the MBR of that one bearer in the group that is associated with an MBR.
Consider the example that for a certain UE a default bearer (Non-GBR) and a “premium” Non-GBR bearer has been established that should share the same AMBR stored in the HSS. Only the default bearer is associated with an MBR in the eNB enabling per bearer MBR enforcement for the default bearer in the eNB. The premium bearer is not associated with an MBR in the eNB disabling per bearer MBR enforcement for the premium bearer in the eNB. However, since the eNB enforces the aggregate MBR per UE both the default and the premium bearer effectively share the same MBR. When the premium bearer is idle the MBR can be entirely used by the default bearer and vice versa.
3 Conclusions
It is proposed to discuss the subject and if agreeable to include the following text proposal in TR 23.882.
4 Text Proposal for TR 23.882 ‎[1]
7.12.6
The "Label Approach" to Signalling of QoS Parameters on S1

With the "Label Approach" only the following QoS parameters are signaled from the MME/UPE to the eNB across S1:

· Label

· GBR (Guaranteed Bit Rate – UL + DL)

· MBR (Maximum Bit Rate – UL + DL)

· FFS: ARP (Allocation and Retention Priority)

These parameters are associated with an SAE bearer, and are provided to the eNB at SAE bearer establishment / modification. 

In the following we use the terms ‘GBR bearer’ and ‘Non-GBR bearer’ as defined in section 7.12.1.

The Label identifies a ‘traffic handling behavior’ required from the eNB. It is understood that operators require consistent traffic handling for specific services; in particular in a multi-vendor scenario and in a roaming scenario. For that reason a number of traffic handling behaviors need to be standardized (similar to the way that the so-called Per-Hop Behaviors are standardized for DiffServ, e.g. see IETF RFC 2597 [21] and  IETF RFC 3246 [22]). 

It is understood that as part of a particular traffic handling behavior it needs to be specified which Label value should be used to index that traffic handling behavior at SAE bearer establishment / modification. 

NOTE:
The specification of a traffic handling behavior provides sufficient information that allows  – together with the other above mentioned signaled QoS parameters GBR, MBR (FFS: ARP) – the realization of a particular SAE Radio Bearer in an eNB. For example, such information may include a reference SAE Radio Bearer configuration (e.g. à la 34.108, e.g., including RLC mode); scheduling policy; queue management policy; packet discard timers, etc., etc.

Furthermore, it is understood that the mentioned traffic handling behaviors shall be specified in 3GPP specifications.

The GBR applies only to GBR bearers. 

The MBR applies to both GBR and Non-GBR bearers. The signaling of MBR is optional. See Section 7.12.7 on “Handling of the Maximum Bit Rate”.
NOTE: 
Whether the ARP should be signaled from the MME/UPE to the eNB across S1 or whether it can be pre-configured as part of a traffic handling behavior is FFS. If signaled then the ARP applies to both GBR and Non-GBR bearers. 

NOTE: 
A precise and clear definition of the meaning of the QoS parameters GBR, MBR, and ARP is left FFS.

NOTE: 
The term, Label, is a working name chosen for the time being. It may get replaced at a later stage with a more appropriate term.
7.12.7 Handling of the Maximum Bit Rate (MBR) on Bearer Level

7.12.7.1 Handling of MBR in the PCEF
All SAE Bearers of a UE are maintained in groups of SAE Bearers in the PCEF (or EPC if PCC is not deployed). The same SAE Bearer is only a “member” of one group of SAE Bearers. A group can consist of a single SAE Bearer. One Aggregate Maximum Bit Rate (AMBR) exists per group of SAE Bearers for UL and DL. AMBR is not signaled on S1.

NOTE: 
A canonical example would be to have one group with one or more SAE Bearers including the default SAE Bearer (all Non-GBR) where AMBR is set to the “subscribed MBR” stored in HSS. And in addition to have one or more groups each consisting of a single dedicated SAE Bearer (GBR or Non-GBR).

FFS: Controlling the grouping of SAE Bearers and the AMBR per group over S7.

When the first SAE Bearer of a group of SAE Bearers is established the SAE Bearer’s MBR is set to AMBR. When an additional SAE Bearer of the same group is established the SAE Bearer is not associated with an MBR, and thus no MBR is signaled to the eNB on S1 when that SAE Bearer is established / modified.

The PCEF (or EPC if PCC is not deployed) enforces the AMBR per group of SAE Bearers in UL and DL. 

7.12.7.2 Handling of MBR in the eNB
7.12.7.2.1 Uplink
The eNB enforces on the air interface that the UE is limited in its capability to transmit according to UE capabilities.

In addition, the eNB enforces on the air interface that the UE will not be able to transmit on an aggregate average bit rate that is higher than the sum of all MBRs of all SAE Bearers currently established for that UE that are associated with an MBR.

In addition, the eNB enforces on S1 the MBR per SAE Access Bearer. This function is disabled if the MBR is not signaled on S1 for an SAE bearer.

NOTE: 
Based on signaling overhead RAN2 has already agreed that for LTE (as in E-DCH) there will only be “per UE grants” and no “per UE per SAE Radio Bearer grants”. This makes is difficult to enforce MBR on the air interface in UL per SAE Radio Bearer in the eNB. Enforcing MBR per SAE Radio Bearer in the UE may not be desirable from a “trust perspective”.
For SA2 it is acceptable if the eNB does not enforce the MBR per SAE Radio Bearer to limit the average bit rate that a UE would be able to transmit per SAE Radio Bearer across the air interface. The PCEF has the capability to enforce the MBR per SAE Bearer. 
For rate-adaptive sources (e.g., TCP-like) this will “self-regulate” the average bit rate that a UE will transmit per SAE Bearer. In this case, the percentage of packets transmitted across the air interface that get later dropped by the bearer level UL rate policing function in the PCEF is expected to be low. The percentage will typically be below one percent since it is well known that the send rate of TCP collapses at higher packet drop rates. 
For non-rate-adaptive sources the PCEF also has more advanced control capabilities (gating control) and could even decide to drop a “misbehaving” SAE Bearer. To protect against denial of service attacks it is often sufficient to remove the incentive for a potential attacker (also: there are simpler ways to pollute the radio). 
Note that the same rationale is used in fixed broadband for per bearer UL rate policing in the gateway.

7.12.7.2.2 Downlink
The eNB enforces on the air interface that the UE is limited in its capability to receive according to UE capabilities.

In addition, the eNB enforces on the air interface that the UE will not be able to receive an aggregate average bit rate that is higher than the sum of all MBRs of all SAE Bearers currently established for that UE that are associated with an MBR.

In addition, the eNB enforces on the air interface the MBR per SAE Radio Bearer. This function is disabled if the MBR is not signaled on S1 for an SAE bearer.
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