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1
Introduction

In SA2#52, a label based approach for handling the QoS Profile of the SAE bearer was approved. In this contribution we propose to remove the Maximum Bit Rate from the list of non-GBR bearer specific attributes, and to replace it with a subscription based Aggregate MBR which can be flexibly shared between the non-GBR bearers.

2         Discussion on Bearer Specific Maximum Bit Rates
In this section we analyse the usage of bearer specific maximum bit rate values in the SAE bearer model. We consider impacts of service aggregation, enforcement of a subscription based MBR and the support for “standby” SAE bearers. 

Firstly, SAE/LTE QoS profile design needs to take into account that SAE bearers handle aggregate sets of services. To set an MBR per service, a service based MBR (SMBR) is either received from the PCRF on S7 or statically pre-configured in the aGW. 

· If services were mapped one by one to SAE bearers, the SMBR would naturally be assigned as the MBR of the SAE bearer. In contrast, the definition of an MBR for a SAE bearer with an aggregated set of services is not as straightforward. Should this MBR be less than or equal to the sum of the SMBRs aggregated to this bearer?  Furthermore, what happens, when new services are aggregated to an active dedicated SAE bearer during runtime? Will the bearer specific MBR be updated?
Secondly, the maximum bit rate is not only enforced for bearers, but also for the subscription. The combined average maximum bit rate of all active SAE bearers of a given user should not exceed the maximum bit rate limited by the subscription. It is assumed that a subscription based Aggregate MBR (AMBR UL+DL) value is signalled to the eNB at initial access, so that the traffic load per UE can be limited in eNB and aGW. 

· If bearer specific MBR values are used, the AMBR must be partitioned between the SAE bearers, when the bearers are established.  However, the validity of this partition may be shortlived.

· In use case scenarios, where some SAE bearers are established/released dynamically based on need, the assignment of bearer specific MBRs requires that the AMBR is re-partitioned between the increased/decreased number of bearers. This means that all affected SAE bearers need to be modified.

· If the AMBR is downgraded for roaming subscribers, the bearer-specific MBRs need to be re-partitioned when roaming. How this is done, is not straightforward.

Thirdly, the SAE bearer model shall support the usage of “standby” SAE bearers. Non-GBR SAE bearers may be established dynamically based on the currently active service sets or they may be pre-established and remain in “standby mode” for long periods of time. This can be influenced by operator configurations.

· In use case scenarios, where pre-established non-GBR bearers remain in ”standby mode”, the consequence of enforcing bearer specific MBRs is that the eNB cannot allocate resource grants up to the AMBR unless all bearers are simultaneously active. Given the bursty nature of services typically using non-GBR bearers, this is probably not acceptable from the end-user perspective.

In conclusion:
· The definition of a bearer specific MBR for SAE bearers with aggregated services is not straightforward. 

· The bearer specific MBR of a SAE bearer may need to be updated during runtime due to aggregation of new services.

· When bearer specific MBRs are used, the user cannot use the subscription based aggregated Maximum Bit Rate (AMBR) up to the maximum unless all established SAE bearers are simultaneously active. 

· When bearer specific MBRs are used, the AMBR may need to be re-partitioned, if new SAE bearers are established.

· When bearer specific MBRs are used, the AMBR may need to be re-partitioned, when the subscriber roams.

Due to the reasons stated above, we propose that the MBR should be removed from the QoS profile of the non-GBR SAE bearer.  Instead, a subscription based AMBR (UL and DL values are signalled separately) should be signalled during initial access from the MME to the eNB. The AMBR should be flexibly shared between the non-GBR SAE bearers (including the default SAE bearer and all currently active dedicated non-GBR SAE bearers). Flexible sharing is a natural choice for a lightweight bearer model where multiple bearers are utilised for multiple services of bursty nature.
Taking the proposal further, we need to evaluate the applicability of flexible sharing for GBR bearers and to analyse whether the AMBR should be defined separately for GBR and non-GBR bearers. Furthermore, it needs to be studied whether certain GBR services require a separate bearer specific MBR value.

3
Proposal

We propose to remove the MBR from the list of QoS parameters which are associated to the non-GBR SAE bearer. Instead a subscription based aggregate MBR (AMBR UL+DL) shall be signalled on the S1 from MME to eNB. This AMBR shall be flexibly shared between all non-GBR SAE bearers, which are active at a given point in time. Whether or not flexible sharing is applicable to GBR bearers is proposed to be left FFS.

The following text is proposed to be added to TR 23.882 [1]
**** Start of changes ****

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 clause 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 GBR bearers.
In addition to the bearer specific QoS parameters, the following subscription based QoS parameters are signaled for each user from the MME/UPE to the eNB across S1 during initial access:

· AMBR (Aggregated Maximum Bit Rate – UL + DL)

The AMBR can be shared between the non-GBR SAE bearers in a flexible way within eNB radio scheduling without pre-assigned bearer specific limits. Whether or not flexible sharing is applicable to GBR bearers is FFS.
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.
**** End of changes ****
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