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The purpose of this paper is describe SAE QoS parameters simplified compared to current UMTS parameters.

Introduction

In order to reduce the amount of UE context data stored in the eNodeB and transferred during HO and to minimize QoS related packet processing, it is worth considering simplification of current UMTS QoS attributes.

Discussion
Proposed simplification of QoS parameters

The UMTS bearer attributes today are summarised in the table below (excerpt from 23.107):

Table 2: UMTS bearer attributes defined for each bearer traffic class

	Traffic class
	Conversational class
	Streaming class
	Interactive class
	Background class

	Maximum bitrate
	X
	X
	X
	X

	Delivery order
	X
	X
	X
	X

	Maximum SDU size
	X
	X
	X
	X

	SDU format information
	X
	X
	
	

	SDU error ratio
	X
	X
	X
	X

	Residual bit error ratio
	X
	X
	X
	X

	Delivery of erroneous SDUs
	X
	X
	X
	X

	Transfer delay
	X
	X
	
	

	Guaranteed bit rate
	X
	X
	
	

	Traffic handling priority
	
	
	X
	

	Allocation/Retention priority
	X
	X
	X
	X

	Source statistics descriptor
	X
	X
	
	

	Signalling indication
	
	
	X
	


Traffic class

For simplification, it is proposed to not longer discriminate between the equivalent of 3G interactive and background because no major discriminating parameter differentiates them.

In addition, it is assumed that the GBR and MBR concept already discriminate between two types of traffic class: conversational, streaming on one side and interactive/background on the other side.

To discriminate between equivalent 3G conversational and streaming, it is believed that the Source Statistic Descriptor (SSD) and the Delay (transfer delay) will provide sufficient characteristics in the eNodeB to do the expected differentiation. 

In conclusion, the equivalent 3G traffic class parameter is believed to be already represented by the GBR/MBR, SSD and Delay) so that the Traffic Class could be avoided for SAE.

Maximum Bitrate (MBR) and Guaranteed Bitrate (GBR): 
These two parameters MBR and GBR are inevitable:

· The GBR allows the enodeB to know the requested amount of resources to be reserved to guarantee the service. 
· The MBR will bound the rate adaptation and provide an upper limit for traffic policing for the aggregated flow.

Nevertheless, with the aggregate concept, the cumulative MBR/GBR values of the individual flows need to be used to derive the total GBR resp. MBR of the aggregate.

3G MBR is defined on per-UMTS bearer basis. While update of this MBR value may be important for Conversational and/or Streaming bearers each time a new flow is added/removed, this can be simplified for I/B traffic.
For Interactive/Background bearers, typical commercial DSL offers today define a Maximum Bit Rate on per-user basis, regardless of the number of IP flows. For SAE, there could be one unique SAE MBR defined for the aggregate interactive/background bearer per UE, regardless of the number of IP flows of the bearer (while it is on per-bearer basis in 3G). This would simplify data stored in the eNodeB and would avoid QoS re-negotiation to take place with the eNodeB each time an interactive/background IP flow is added/deleted to the aggregated bearer. What would be required is an Overall MaxBR (OMBR) on per-user basis, rather than per-bearer basis. This OMBR parameter would be defined on subscription rather than bearer basis, and would help differentiating among different user categories (typically referred to as gold, silver, bronze, etc.).

Delivery Order: 

As IP transport does not guarantee in-sequence delivery anyway, application layer shall ensure reordering. We suggest removing this parameter for SAE simplification.
Maximum SDU size: 

This is FFS, this could be required for interworking with 3G (GGSN use).

SDU format information: 

SDU format information can be removed as there is no notion of Subflows (used in IuCS).

SDU Error Ratio and Residual bit error ratio: 
SDU Error Ratio and Residual bit error ratio should be kept as this allows the determination of appropriate RB and layer 1 characteristic at the eNodeB level.
Transfer delay
From the Iu perspective, the interpretation of the transfer delay passed over Iu has always been touchy as per its exact limits. Assuming a negligible transfer time over the S1 interface, the main delay sensitive information needed in the enodeB is better represented with the SDU discard timer supervising the possible time spent in the eNodeB buffer. We suggest to call it LDT for LTE Discard Timer.

Traffic handling priority (THP) and Allocation/Retention priority (ARP)

There were two priority parameters were existing over Iu: the ARP and the THP:

· ARP is to be used the CAC: 
· THP is used during the flow transfer. 
In the ARP, the pre-emption capability and the vulnerability can be questioned regarding the need of specific indicators: the capability to pre-empt could be reflected through the priority level e.g. for the emergency calls, the RANAP priority level was assumed to be used w/o any specific indicators. Concerning the vulnerability, RANAP already rank the RABs eligible to pre-emption according to the indication of their priority level.

It is proposed to retain only one Priority indicator that serve both purposes. 
Source Statistic Descriptor

It is desired to keep a source statistics descriptor. It is indeed believed that with the widescale usage of shared channels over the radio path, the necessity to discriminate the qos of the aggregate flows by their statistical characteristics will be more and more needed.

In addition, the use of VoIP over the shared channels tend to necessitate special treatments (e.g. bundling of the radio frames) in order to match the performance expectations and this already requires a specific signalling. 

Therefore it is proposed to keep the SSD in the subset of SAE QoS parameters.
Signalling flag

It is proposed that Signalling characteristic of the bearer should also been indicated to allow specific handling in the eNodeB.
Conclusion
It is proposed to conclude on the QoS parameters and characteristics presented in this paper and to describe them in the TR 23.882 section 7.12.4 as following:
7.12.2
QoS Concept

The MME/UPE/Inter AS Anchor (Access Gateway – aGW for short in this clause) will receive a PCC rule including QoS request from the PCRF each time a new service is requested by the UE. If the requested QoS can not be provided by the default IP bearer/connectivity service additional SAE bearer services are required, details about establishment are FFS.

The aGW receives from the PCRF the details about the end-to-end services that need to be transferred, i.e. filters describing the IP flows and related QoS description. The aGW may generate an aggregate for each traffic class consisting of all the end-to-end-services that are mapped to the same traffic class and their combined QoS description (at least bitrate). The eNodeB receives the aggregate QoS descriptions for each SAE bearer service. Whenever an end-to-end service is going to be started/terminated/modified, the aGW receives the relevant information, updates the aggregated QoS description and forwards it to the eNodeB.
QoS information provided by the AGW for each aggregate bearer includes:
· GBR of the aggregate, i.e. the cumulative GBR values of the individual flows.
· MBR of the aggregate, i.e. the cumulative MBR values of the individual flows. There is one unique MBR defined for the aggregate for interactive/background services per UE: this MBR is defined regardless of the number of IP flows of the bearer, and is based on an per-user overall MaxBR (OMBR) value, defined by subscription rather than by bearer.
· LTE Priority Indicator

· LTE Discard Timer

· SDU error ratio and Residual error ratio
· Source Statistic descriptor
· Signaling flag
Both, UE as well as aGW perform the mapping of the end-to-end-service IP flows to SAE bearer service(s).

In order to be able to differentiate between packets belonging to different SAE bearer services the eNodeB and the aGW needs to be aware of the aggregate QoS description of an SAE bearer. The eNodeB uses it for scheduling (DL) and policing (UL) and the aGW for policing (DL+UL).

For downlink, the nodeB treats the IP packets according to the aggregate QoS description of the SAE bearer service. For the uplink, the eNodeB polices each IP packet against the aggregate QoS description of the SAE bearer service.
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