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1 Requirements
“MBR>GBR bearers” are already supported by the current (pre-Rel-8) 3GPP specifications. However, it is the view of SA4 that such bearers can not be used for rate adaptive real time services. This is because packets may get discarded in the network due to congestion when the source sends at a rate above GBR, and SA4 has agreed that packet discarding is not acceptable as an implicit signal to trigger rate reduction at the application / service layer ‎[1]. For real time services standardized by SA4 it is therefore assumed that MBR is always set equal to GBR.
To make “MBR>GBR bearers” useful from an SA4 perspective the following two requirements need to be fulfilled:

1. Support to set the initial codec rate:
Information needs to be available at the application / service layer about a bit rate at which it can be assumed that it is unlikely that congestion related packet losses occur . This is to set the initial codec rate at the application / service layer source.
2. Early congestion indication:
When a source sends at a rate above GBR the application / service layer needs to be informed about incipient congestion, i.e., the risk of packet discarding if the source continues to send at the current rate. This is to allow the source to trigger a rate reduction before packets may get discarded in the network.
To make “MBR>GBR bearers” useful from an SA2 perspective the following requirement needs to be fulfilled:

3. Authorization of “MBR>GBR QCIs” only for trusted services:
If a “MBR>GBR QCI” is authorized then it shall be assumed that the corresponding application / service layer source is rate adaptive, and that it will actually trigger a rate reduction upon receiving an early congestion indication so that the rate conforms to GBR.
To make “MBR>GBR bearers” useful from a RAN2 perspective the following requirement needs to be fulfilled:

4. Network control over traffic exceeding GBR:
When a source sends at a rate above GBR a user plane node (e.g., eNB) needs to be able to ensure that traffic exceeding the GBR does not cause congestion for traffic conforming to GBR.
Proposal 1: 
It is proposed that SA2 agrees that the above requirements need to be fulfilled before “MBR>GBR bearers” are supported in EPS. Furthermore, it is proposed to keep FFS whether the MBR may be greater than or equal to the GBR for a particular GBR bearer until a complete solution has been agreed among SA2, SA4, and RAN2.
2 Solutions

2.1 Addressing Requirement 1 (Support to set the initial codec rate)
We believe that basically three options exist to address the 1st requirement:

1A. “Start at GBR and probe for more”:
The source application knows GBR, and uses it as the basis for setting the initial codec rate. The source application then uses a “probing scheme” to increase the send rate beyond GBR. 
1B. “Start above GBR” / static:
The source application is pre-configured with a service specific initial codec rate that exceeds GBR.
1C. “Start above GBR” / dynamic: 
The source application is provided with the eNB’s estimate of the bit rate above GBR that can be provided by the EPS bearer at the point in time when the bearer is established / modified, and uses it as the basis for setting the initial codec rate. More details on such a solution is presented in ‎[2]

 REF _Ref185663023 \w \h 
‎[3].
Proposal 2: 
If SA2 agrees to continue to support “MBR>GBR QCIs” in Rel-8 then it is proposed that SA2 agrees that either option 1B or 1C is supported in Rel-8. Furthermore, it is proposed to send an LS to SA4 to ask whether SA4 believes that option 1B would be acceptable.
2.2 Addressing Requirement 2 (Early congestion indication)
We believe that basically two options exist to address the 2nd requirement:

2A. eNB-initiated GBR Modify:
At congestion the eNB would trigger an eNB-initiated bearer modification ('GBR Modify'). That signal would then have to propagate across multiple open interfaces before it is forwarded to the media / application layer. See ‎[2] for further details.
2B. Explicit Congestion Notification:
At an early congestion level, e.g., when packets of a certain bearer start to get queued, the eNB would set the CE flag (“Congestion Experienced”) in the corresponding IP header. The CE signal propagates to the receiving end-point and is made available to the media / application layer receiver. See ‎[2] for further details.
The pros and cons of 2A vs. 2B are discussed in detail in ‎[2]. It is concluded that option 2B has a number of advantages:
· No control plane overhead since ECN is based on user plane packet marking. 

· No impacts on any 3GPP reference points.

· An early congestion indication based on ECN can be triggered from any bottleneck user plane node (including TNL); not only from the eNB.

· ECN also works for Non-GBR bearers and Non Real Time sources such as TCP.

· Access agnostic, e.g., ECN may also be used in Non-3GPP access.

· Codec agnostic, e.g., ECN may also be used with any rate-adaptive codec (voice and video).

Proposal 3: 
If SA2 agrees to continue to support “MBR>GBR QCIs” in Rel-8 then it is proposed that SA2 adopts option 2B, i.e., the IP-based Explicit Congestion Notification specified in RFC 3168, as the basis for an early congestion indication supported by the EPS.

2.3 Addressing Requirement 3 (Authorization of “MBR>GBR QCIs”)

If an “MBR>GBR QCI” is authorized it shall be assumed that the corresponding application / service layer source is rate adaptive, and that it will actually trigger a rate reduction upon receiving an early congestion indication so that the rate conforms to GBR. One way to solve this is by authorizing an “MBR>GBR QCI” in the PCRF only for “trusted services”. For example, this could be based on a service / application identifier signaled across Rx.
Proposal 4: 
If SA2 agrees to continue to support “MBR>GBR QCIs” in Rel-8 then it is proposed that SA2 agrees that if a “MBR>GBR QCI” is authorized it can be assumed that the corresponding application / service layer source is rate adaptive, and that it will actually trigger a rate reduction upon receiving an early congestion indication so that the rate conforms to GBR.

2.4 Addressing Requirement 4 (NW control over traffic “> GBR”)
Given that solutions to address requirements 2 and 3 are in place, a solution to address requirement 4 is straightforward. If the network (e.g. an eNB) detects the risk for congestion for traffic conforming to GBR then it triggers an early congestion indication for all SDF aggregates that have been authorized with an “MBR>GBR QCI”. As an optimization an early congestion indication could only be triggered for certain SDF aggregates, e.g., those below a certain ARP.
For a GBR QCI it does not matter whether traffic exceeding the GBR is assigned a different Priority level (see ‎[4]) than the one assigned to the traffic conforming to GBR, or whether the same Priority level is assigned to both kinds of traffic. The important aspect is that the network has the means to “turn off” the traffic exceeding the GBR once it detects the risk for congestion for traffic conforming to GBR. For simplicity it is therefore proposed that only a single Priority level, which applies to the traffic conforming to GBR and to the traffic exceeding the GBR, is assigned to standardized GBR QCIs.
Proposal 5: 
If SA2 agrees to continue to support “MBR>GBR QCIs” in Rel-8 then it is proposed that SA2 agrees that only a single Priority level, which applies to the traffic conforming to GBR and to the traffic exceeding the GBR, is assigned to standardized GBR QCIs.

3 Conclusion
It is proposed that SA2 discusses and agrees the proposals provided above. A CR that implements the proposals is provided in S2-080275.
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