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1 Purpose
The purpose of this paper is to try to reach some agreements on the RAB Set up, negotiation, renegotiation and QoS management concepts.

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. concepts, call flow & 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 QoS Management 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 is set up by eNodeB per RAB according to the QoS parameters received.
In this document we discuss the RAB negotiation and provide:

· mechanisms to set up a new RAB,
· mechanisms to modify an existing RAB.
3 LTE RAB Negotiation
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". 
The parameters that define the "RAB aggregate QoS description" and the parameters that are signalled via control plane to the enodeB have been provided after a deep analysis in tdoc R3-060479 and encompass: 

	RAB aggregate QoS description
	LTE Signalling from ASGW to eNodeB
	Control Plane signalling
	In-band signalling

	RAB id
	
	X
	X

	SER
	SER
	X
	-

	RBER*
	RBER*
	X
	-

	SSD
	SSD
	X
	-

	Max SDU Size
	Max SDU Size
	X
	-

	LDT (discard timer)
	LDT (discard timer)
	X
	-

	
	LPI
	X
	X

	
	MBR
	X
	-

	
	GBR
	X
	-

	
	Queuing allowed
	X
	

	
	Negotiation allowed
	X
	


Tdoc R3-060481 also explains how the RABid/LPI are sent in-band in addition to out of band.
3.1 LTE RAB Set up
The RAB set up procedure is figured out below:
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Figure 7.12-1: Information flow for Resource Establishment in the Radio Network

The MME/UPE checks the QoS characteristics of the incoming IP flow and they cannot match the "RAB QoS Aggregate Description" detailed above for any of the RABs.
GBR flows

The MME/UE sends a Radio Resource Assignment  with the following information (new RABid, flow SER, flow RBER, flow SSD, flow max SDU size, flow LDT, flow LPI, flow GBR, RAB MBR, negotiation allowed, queuing allowed).
The LTE-RAN performs the admission control and checks it can accept the requested flow GBR. 
If enough resources are available, the eNodeB sets up the corresponding RB based on the "aggregate QoS description" parameters (see tdoc R3-060479). It returns back an Assignment Ack message including (new RABid, flow GBR). It stores the RAB MBR to perform subsequent policing at RAB level.
If not enough resources and negotiation is allowed, the eNodeB returns back an Assignment Ack message including (new RABid, alternative GBR) and sets up an RB based on the "aggregate QoS description" parameters with the alternative GBR.

If not enough resources and negotiation is not allowed, the eNodeB puts the request in the queue if queuing is allowed. It then uses the flow LPI to prioritize within the queue.
If not enough resources and negotiation and queuing are not allowed, the eNodeB returns back an Assignment failure message including (new RABid, cause value).
Non- GBR flows

The MME/UE sends a Radio Resource Assignment with the following information (new RABid, flow SER, flow RBER, flow SSD, flow max SDU size, flow LDT, flow LPI, RAB MBR).

The eNodeB sets up the corresponding Radio Bearer (RB) based on the "aggregate QoS description" parameters (see tdoc R3-060479). It returns back an Assignment Ack message including (RABid). It stores the indicated RAB MBR to make subsequent policing if needed.
3.2 LTE RAB Modify

The RAB modify procedure is figured out below:
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Figure 7.12-1: Information flow for Resource Establishment in the Radio Network

The MME/UPE checks the QoS characteristics of the incoming IP flow and they can match the "RAB QoS Aggregate Description" detailed above for one of the existing RABs. The ASGW then uses the same procedure as the RAB set up above but with the corresponding existing RABid.
GBR flows

The MME/UE sums the GBR of the RAB with the GBR of the flow to derive the new GBR of the RAB. It sends a Radio Resource Assignment with the following information (existing RABid, flow LPI, new RAB GBR, negotiation allowed, queuing allowed).

The LTE-RAN performs the admission control and checks it can accept the requested new RAB GBR. 

If enough resources are available, the eNodeB sets up the corresponding RB based on the aggregate QoS description parameters (see toc R3-060479). It returns back an Assignment Ack message including (existing RABid, new RAB GBR).

If not enough resources and negotiation is allowed, the eNodeB returns back an Assignment Ack message including (existing RABid, alternative RAB GBR) and sets up an RB based on the aggregate QoS description parameters with the alternative GBR.

If not enough resources and negotiation is not allowed, the eNodeB puts the request in the queue if queuing is allowed. It then uses the flow LPI to prioritize within the request in the queue. During the queuing process, the other flows of the RAB are handled normally.
If not enough resources and negotiation and queuing are not allowed, the eNodeB returns back an Assignment failure message including (existing RABid, cause value)

Non- GBR flows

The MME/UE adds silently the new flow to the RAB and no control plane signalling is sent to the eNodeB.

4 Conclusion
It is proposed to agree on the QoS Management and RAB negotiation principles described in section 3.
It is proposed to capture this section 3 in the TRR3.018 in section titled "QoS Management and RAB negotiation principles".

It is proposed to modify TR23882 as follows:
----------------------Beginning of changes ----------------------------
4.1.1 7.12.4
Resource Establishment and QoS Signalling

Resource Establishment and QoS Signalling handle the provisioning of QoS/policy information to the network entities that control radio/network resources. Radio/network resources are controlled applying information about the users’ subscription, the UE’s and the radio/network capabilities, the availability of radio/network resources, certain operator policies, and what services are being used. 

It is assumed that resources can always be granted even though the requested QoS may not, i.e. the QoS can be downgraded by the network/radio. 
Resource Establishment and QoS Signalling assume a preceding signalling of QoS requirements. This could be either by application signalling (e.g. IMS) or by IP bearer signalling. It is FFS if this will lead to the establishment of additional IP bearers (comparable to UMTS PS bearers).The application signalling takes place on the already established resources of the default IP access bearer. An application function performs the negotiation with the UE on media components and their characteristics and provides the relevant information to the PCRF. In case of IP bearer signalling, it is FFS whether the UE or the network is responsible for requesting the appropriate QoS parameters.

The Resource Establishment is triggered by a resource request from the PCRF which translates the media information into the necessary Policy/QoS information or by IP bearer signalling which contains the Policy/QoS information. In the latter case it is assumed that the network performs a QoS authorization beforehand which adds the Policy information to the bearer signalling. It is FFS whether triggering of the Resource Establishment by the PCRF should be also supported for non-IMS services.

The Resource Establishment function contains both, the functions that are needed to setup network and radio resources and the respective signalling towards the UE to bind the radio resources to the application layer and provide it with the authorised QoS. 

The MME/UPE checks whether the granted resources correspond to the limits defined in the subscription profile of the user and initiates a resource assignment towards the radio part of the network. 

The responsible LTE-RAN function checks the availability of resources and sets up the required resources and finally informs the UE on the radio resources configuration for the service and which resources are linked to which IP or session flows. 
New flows can be added/deleted to an already established aggregate bearer. The mapping between new IP flow onto the aggregate bearer is done by the AGW, the AGW should signal changes to the aggregate bearer QoS the eNodeB:

· Re-negotiation then takes place for the real time aggregations. If a new IP flow is added to a real time aggregate (same QoS characteristics), the AGW determines change in the aggregate QoS parameters (max bitrate) and informs the eNodeB of QoS characteristics changes.

· There is no need to re-negotiate for a non real-time aggregate bearer when adding IP flows as it can be established within the aggregate max bitrate independently of number of IP flows in it. This saves signalling between the AGW and the eNodeB.
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Figure 7.12-1: Information flow for Resource Establishment in the Radio Network

1)
The UE has a signalling relation established with the network which performs on the default IP access bearer.

2)
The MME/UPE is triggered by a resource request which contains Policy/QoS Information corresponding to the requested service.

3)
The MME/UPE checks the UE’s subscription, performs admission control according to the received QoS information and available resources and applies the received policy information. In case of real time service change due to addition/deletion of IP flow, the aggregate bearer already exists.
Note:
The location of the policy enforcement point is FFS, it might be located in the (inter-access-) mobility anchor).

4)
MME/UPE initiates the Resource Establishment/Re-establishment towards the responsible eNodeB. Resource re-establishment is only valid for real-time bearers..

5)
The responsible eNodeB perform admission control. Translation of the received QoS information into radio QoS information is expected to be necessary. The allocation of radio resources and the appropriate configuration of the scheduler are performed according to the translated QoS information. The eNodeB negotiates the QoS: it may accept the requested QoS, downgrade to another QoS, or reject the request. The eNodeB shall be able to deny the requests that exceed its resources.
6)
If the eNodeB did not reject the QoS, the UE is provided with information about the radio configuration necessary for the service and related information to link radio resources with IP or session flows.

7) 
The MME/UPE is informed about the successful outcome of the resource establishment with the negotiated QoS.

8) 
The MME/UPE reports the outcome of the resource establishment together with the negotiated QoS.
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