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Abstract of the contribution:

This contribution describes the indication of a QoS range requirement to the network from application/service layer or IP bearer signalling when resource establishment is initiated, which can simplify QoS negotiation procedures, speed up resource establishment procedures, and reduce the probability of the call failure. 
1. Introduction

It has been widely accepted that network initiated bearer establishment and QoS modification, i.e., QoS upgrade or downgrade, are beneficial to user experience, and can increase the call establishment success rate. However, QoS renegotiation issue needs to be re-considered regarding to the network initiated QoS modification. We proposed in this paper a solution for the optimization of QoS negotiation procedures.

2. Discussion                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

The proposed solution is targeted for such a scenario: A user requests a service with specified QoS parameters, but for some reason (e.g. resources not available) the network can not fulfil the request precisely; therefore the required QoS need to be modified. 
It is usually a common loss for both the user and network operator if the service fails for the inability of the network to provide the required QoS to the user. The user may bother to initiate another trial and the network operator may loss the revenue and even a loyal user. In many cases a user would rather accept a compromised QoS connection than no connection because the acceptable QoS for a user is usually not a precise value but within a range. Furthermore, many of the applications could be able to use a few set of QoS parameters, e.g. most data, voice and video applications can operate at different data rates with different qualities. Even QoS label may also be negotiated, e.g., Voip can work both on a background connection level and on a conversational connection level. An example of the concept of QoS range is, lower QoS limit (Label: 4, MBR: 2048kbps, GBR: 128bps), preferred Qos Value (Label: 4, MBR: 2048kbps, GBR: 1024kbps) and discrete values list ((Label: 4, MBR: 2048kbps, GBR: 256kbps), (Label: 4, MBR: 2048kbps, GBR: 768kbps)). Network elements should refer to these QoS information when they modify QoS. Another example is that the QoS requirement only provides preferred QoS Value (Label: 4, MBR: 2048kbps, GBR: 1024kbps) which can be treated as a special case of the QoS range. Network elements should reject the QoS reservation when they can’t accept the preferred QoS.
If QoS modification, i.e., QoS upgrade and downgrade, by the network is accepted, then another accompanying question arises: whether a desired QoS range is needed and what is this range information if it is needed? We proposed that the modified QoS should be within a desirable range, and should refer to service requirement, mobile terminal’s capability and user’s will. Because if the QoS is downgraded or upgrade arbitrarily by the network too much it will increase the probability that terminal or service will reject the connection offered by the network as the offered QoS can not fulfil the minimum QoS requirement or the offered QoS is beyond the terminal’s capability, user’s will or service requirement. However, if a QoS request range, which reflects service requirement, mobile terminal’s capability and user’s will, is referred to by the network when QoS is modified, then the QoS result will be accepted by service and terminal naturally, reducing the call failure rate; moreover network elements will have clear QoS reference information to modify QoS when they can not satisfy the preferred QoS requirement, which avoid the QoS re-negotiation between network elements and then simplify QoS negotiation procedures, speed up resource establishment procedures. 

3. Conclusion and proposal

Based on the above discussion, we proposed in this paper that the application/service layer or IP bear signalling provide a QoS range to the network when the resource establishment is initiated. The QoS range should reflect the terminal’s capability, user’s will, and service’s requirement. The QoS requirement information may include: a lower QoS limit, a preferred QoS value, and possibly some discrete values for the services which can operate at different rates. 
According to the above concept, it is proposed to modify the text in the QoS clause in TR 23.882 (7.12) according to the following.
Proposed Changes

Start of modified section

7.12
Key Issue QoS concepts

7.12.7 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. QoS negotiation/re-negotiation shall be possible.

Resource Establishment and QoS Signalling assume a preceding signalling of QoS requirements. The QoS requirements should be a desired QoS range, which reflects the terminal’s capability, the user’s will, and service’s requirement. The QoS requirement information may include: a lower QoS limit, a preferred QoS value, and possibly some discrete values for the services which can operate at different rates. Network elements should refer to these QoS information when they modify QoS. If the network can not provide the preferred QoS value, it should try to approach the preferred value under its capability and rule (network should select the best value that is allowed among of them if there are some alternate discrete QoS values). 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.

For operator-controlled services (e.g. IMS) SAE/LTE supports Network-Initiated SAE Bearer establishment and Network-Initiated SAE Bearer modification, i.e., the network controls the SAE Bearer signalling and is thus responsible for requesting the appropriate bearer QoS parameters. 

NOTE:
The provisioning of enhanced QoS for non-operator-controlled services is FFS

NOTE:
Support in SAE/LTE for UE-Initiated SAE Bearer establishment and UE-Initiated SAE Bearer modification is FFS

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.

NOTE:
Allocation of LTE-RAN functions to logical entities is FFS in RAN WGs.
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Figure 7.12-3: 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. The QoS requirement information may include: a lower QoS limit, a preferred QoS value, and possibly some discrete values for the services which can operate at different rates.
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. QoS may be modified for the limit caused by subscription information, or available resources. The call will be rejected if the lower QoS limit can not be satisfied. MME/UPE will attempt to approach preferred QoS value if it can not satisfy the preferred QoS value (MME/UPE will select the best one out of them it can support if there are a few alternate discrete values).
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 towards the responsible LTE-RAN functions.

5)
The responsible LTE-RAN functions 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. This call will be rejected if lower QoS limit can not be fulfilled. LTE-RAN firstly will assume the preferred QoS value, which may have been modified by MME/UPE. If the preferred QoS can not be satisfied, LTE-RAN will attempt to use the QoS within the range and approach the preferred value (LTE-RAN will select the best one out of them it can support if there are some alternate discrete values).
6)
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. LTE-RAN will update QoS to the MME/UPE if QoS is modified.
8)
The MME/UPE reports the outcome of the resource establishment together with the negotiated QoS.

End of modified section

3GPP

SA WG2 TD


_1195380866.doc

[image: image1]

2. Request Resources (Policy/QoS Info)











MME/UPE







LTE-RAN functions







UE











6. Communicate granted Radio Resource to UE (linking info, radio resource info, QoS info)







7. Assignment Ack



















4. Radio Resource Assignment (QoS Info)







1. Service negotiation on existing signalling relation + default IP bearer service established







3. Subscription Check, Admission Control, QoS Control, ...















8. Report Resources (QoS Info)







5. Admission Control for  radio resources, UE/network capabilities, Configure Scheduler etc.












