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1 Purpose
The purpose of this paper is to try to reach some agreements on the RAB concept and the associated QoS parameters.

2 Introduction: QoS Model
It has been decided at last RAN Plenary that the RRC and the outer ARQ will be terminated in the eNodeB. This lays the ground for a concrete definition of QoS model: i.e. RAB concept, call flows & parameters.
It has been agreed at last RAN3#51bis to base the QoS model on the concept of aggregated flows per SAE bearer service on the S1 interface.
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TR23882 says: The SAE bearer service layered architecture is depicted in Figure 7.12-1. The definition of a bearer service as given in TS 23.107 is still applicable:

"A bearer service includes all aspects to enable the provision of a contracted QoS. These aspects are among others the control signalling, user plane transport and QoS management functionality."
Also it is already agreed that:
"The SAE bearer service provides QoS wise aggregation of IP flows." 

In this proposal, we deal with the control signalling part and propose that the same 3g concept for the multiplexing (aggregation) of flows per RAB is reused i.e.: 
· the mapping between the IP flow onto the aggregate RAB is done by the ASGW based on the QoS received from the PCRF, 

· only RAB-type signalling is sent by the ASGW to the eNodeB and the eNodeB remains flow agnostic,

· one RB per RAB is set up by eNodeB according to the QoS parameters received.
In this document we discuss the control plane and provide:

· a first definition of the "aggregate QoS description" of a RAB,
· a first list of "QoS parameters signalled to the eNodeB" is elaborated.

3 LTE RAB Concept and LTE QoS parameters
The requested QoS is application driven and provided per IP flow by the PCRF to the ASGW. 

The ASGW will then decide to create a new RAB or not for this new IP flow request depending on whether the requested flow QoS can match the "aggregate QoS description" of any existing RAB. The RAB concept and the "aggregate QoS description" are therefore tightly linked: The RAB is defined as an aggregate comprising all the flows that can match a given "QoS aggregate description". 
It is deliberately avoided below to speak of Iu-like or Iub-like to define the RAB level QoS parameters. The analysis is instead based on the needed QoS characteristics. 
It is also driven by the tentative to simplify the wide toolbox provided today via Iu RAB parameters in line with sa2 wish expressed (driven by Nortel contribution xxx). 
Indeed, 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.

3.1 LTE QoS parameters signalled by control plane to eNodeB
SDU Error Ratio: 
The outer ARQ has been decided in the eNodeB with an equivalent of the RB (radio bearer) concept. It is expected that a limited number of outer ARQ configurations will be used. The SDU Error ratio is needed by the eNodeB to determine the suitable RB and must be sent by ASGW to eNodeB when a new RAB is created.
Following the concept of one RAB per RB, the expected SDU error ratio will also used by the ASGW to determine if the flow can be added to an existing RAB or if a new RAB needs to be set up. 

Residual Bit Error ratio and other layer 1-oriented parameters

Residual bit error ratio can likely be used to determine the needed layer 1 parameters. But there could be some new other parameters due to the different nature of the layer one compared to 3g. To be completed with RAN1. This characteristics is part of the RAB aggregate QoS description and is also signalled to eNodeB.
Source Statistic Descriptor

It is desired to keep a source statistics descriptor. It is indeed believed that with the widespread usage of shared channels over the radio path, the necessity to discriminate the QoS of the 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 for the "LTE RAB QoS aggregate description" and to signal it also to the eNodeB.

Priority Level
The priority level (part of the ARP) is used today for the CAC. An equivalent LPI (LTE priority indicator) is proposed per IP flow.

Whenever a new GBR IP flow is added, either a new RAB is created or an exiting one is modified (higher GBR). This is signalled to the eNodeB. It is proposed to include the LPI of this new flow in this RAB signalling in order to facilitate the RAB negotiation.

Maximum bitrate (MBR) and Guaranteed Bitrate (GBR): 
The two Iu inherited parameters MBR and GBR are must have. The GBR will help the eNodeB in the requested amount of resources to be reserved to guarantee the service. The MBR will provide an upper limit for traffic policing for the aggregated flow.

Compared to equivalent 3G these are however not exactly the same. The aggregation of flows necessitates to manage the cumulative values of the individual flows to derive the total GBR of the RAB and it is proposed to manage only MBR at RAB-level.
Maximum SDU size: likely needed to determine if segmentation is needed. This is assumed part of the "RAB aggregate QoS description" and also needs to be signalled to the eNodeB for the uplink.
Queuing allowed: needed. Proposed to be optional (for GBR flows).

Negotiation allowed: needed. Proposed to be optional (for GBR flows).

3.2 LTE QoS parameters not sent to eNodeB
Traffic class

It is assumed that the GBR concept already discriminates between two types of traffic class: conversational, streaming on one side and interactive background on the other side.

For simplification, it is proposed to not longer discriminate between the equivalent of 3g interactive and background.

To discriminate between equivalent 3g conversational and streaming, it is believed that combining the SSD and the delay (transfer delay/ discard timer) will provide sufficient characteristics in the enodeB to do the expected differentiation. 

In conclusion, the equivalent 3g traffic class characteristics is believed to be already represented by the other LTE characteristics above mentioned (GBR, SSD & delay), w/o any additional specific explicit signalling needed.

Delivery Order: 
As IP transport does not guarantee in-sequence delivery anyway, application layer shall ensure reordering. We suggest to not signal this parameter for LTE simplification.

SDU format information could be removed as there is no notion of sub-flows

Signalling indication: merged with SSD.

Pre-emption Capability and Vulnerability

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. 
Therefore, it is believed that a simplification could be achieved by an implicit signalling of pre-emption capability and vulnerability through combining of explicit signalling of other parameters like priority indicator and SSD. 

3.3 LTE QoS parameters that could be sent to eNodeB via control plane or in-band

Transfer delay: LDT
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 as was commented at RAN3#51, 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 like the one passed over Iub for hsdpa. We will call it LDT for LTE Discard Timer.

Then it can be questioned how to signal this parameter to the eNodeB. This can be done via control plane or user plane. Signalling via user plane leads to:

· higher bandwidth if the LTD is included in every packet of the RAB whereas it can be avoided if one LDT is associated with one RAB,

· management of buffering delay on the packet fly is more processing demanding,

· but one advantage is a finer packet-based differentiated treatment.

Since the last advantage is deemed not good enough compared to the two drawbacks, the control plane solution for signalling the LDT is preferred: 

Therefore it is proposed to consider the LDT on a RAB basis and not on a packet basis. The LDT will therefore be considered as part of the "RAB QoS aggregate description" and be signalled also by the ASGW to the eNodeB at RAB set up.

THP/SPI
From an Iu perspective, the THP can be used for I/B flows to prioritize PDUs(sent via control plane). From an Iub perspective, the prioritization between PDUs of different I/B flows can be achieved via the SPI for HSDPA MAC-d flows. Therefore, for LTE, the question arises between control plane and in-band. it is proposed by Nortel: 
· to signal it in-band in order to make the prioritization effective by the MAC scheduler, (see also Nortel paper on the user plane)
· to consequently not consider it part of the "RAB aggregate QoS Description" since one RAB will comprise flows of various LPI and the PDUs will be prioritized by the eNodeB on the fly based on this in-band priority indicator,

· reuse the LPI of the flow for this prioritization of PDUs in order to have only one priority indicator instead of two,
· therefore, no need to send an additional second parameter for this at RAB set up (LPI interpreted as priority level of GBR flows and THP of non GBR flows).

Therefore, the final "list of QoS parameters" proposed to be sent over the control plane by the ASGW to the eNodeB for LTE to negotiate the RAB is summarized below:
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GBR, MBR   LTE  Priority   Indicator        

RAB   

SSD    Max SDU  size             LTE  Discard  Timer             SDU  Error  Ratio   L1 - type e.g.  RBER          

Signalled parameters   For ASGW to eNodeB  

Queuing +negotia tion  allowed            


4 Conclusion
The following table is proposed as a summary of the proposed LTE RAB QoS definition and a first drafting of an equivalent correspondence between the proposed LTE QoS and the existing 3g-LTE RAB parameters:

· the "RAB aggregate QoS description" column provides the QoS characteristics that describe a RAB: i.e. IP flows that are mapped onto this RAB present similar values for these parameters, 

· the "LTE signalling" column indicates the parameters sent to the eNodeB: i.e. in addition to the above-mentioned, the LPI of the added IP flow and some others,
· the control plane/in-band signalling indicates if sent by control plane and/or in-band (M=mandatory, O=optional (for GBR flows)).

· the "3g signalling" column provides/recalls in comparison the parameters that were sent by an SGSN to an RNC in 3g,

· the "LTE-3g QoS mapping" column indicates a draft mapping between both.

	RAB "aggregate QoS description"
	LTE Signalling from ASGW to eNodeB
	Control plane signalling
	In-band signalling
	3g Signalling from SGSN to RNC
	LTE-3g QoS draft Mapping

	SER
	SER
	M
	
	SER
	SER

	RBER*
	RBER*
	M
	
	RBER
	RBER

	SSD
	SSD
	M
	
	SSD
	SSD

	Max SDU Size
	Max SDU Size
	M
	
	Max SDU Size
	Max SDU Size

	LDT (discard timer)
	LDT (discard timer)
	M
	
	Transfer delay
	LDT

	
	LPI
	M
	M
	Priority Level
	LPI

	
	MBR
	O
	
	MBR
	MBR

	
	GBR
	O
	
	GBR
	GBR

	
	Queuing allowed
	O
	
	Queuing allowed
	Queuing allowed

	
	Negotiation allowed
	O
	
	Alternative RAB parameters
	Negotiation allowed

	
	
	
	
	Pre-emption capability
	SSD, GBR, LPI

	
	
	
	
	Vulnerability
	SSD, GBR, LPI

	
	
	
	
	THP
	LPI

	
	
	
	
	TC
	GBR, SSD, LDT

	
	
	
	
	SDU Format Information
	-

	
	
	
	
	Delivery order
	-

	
	
	
	
	Signalling indication
	SSD


It is proposed to conclude on the RAB concept and QoS parameters.

It is proposed to discuss the list of parameters selected to be part of the "aggregate QoS description" and the list of parameters signalled to the eNodeB by control plane and in-band.

It is proposed to include the summary table in the TR R3.018 and TR23882 that summarizes these two lists and the tentative mapping.
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