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Abstract of the contribution: Proposal to adopt a NAS level QoS Request message in order to to trigger the provisioning of better than default QoS whilst retaining NW centric bearer activation and modification.
1. Introduction

In the currently agreed SAE bearer model, it is difficult to provide differentiated QoS to Internet or enterprise applications that are independent from the access network provider. 

In order to support business models, where internet based services are the main service case, it is worth considering and analysing solutions for providing QoS differentiation with crude granularity also for unknown services. 
2. Discussion on Deployment Challenges 
As discussed already in [1] and as well known from current network deployments, the utilisation of UE Initiated QoS requests for providing QoS to unknown services is rather challenging and prone to abuse.  

When terminals are able to request for QoS, the network risks becoming a “best effort network”. A smart terminal requests the highest possible priority in order to appear high quality terminal to the end-user. In fact, no terminal manufacturer can take the risk for asking too low quality/priority. However, if all terminals request for the same “highest priority QoS”, QoS differentiation is diluted. 
This means that the allocation of premium QoS must be limited somehow by the network operator. This can be done for example by having a limited quota of "enhanced QoS" per subscription or differentiated charging for different QoS levels.

A critical question then is whether end users are willing to afford the extra cost for differentiated QoS by the time LTE/SAE systems are expected to be widely available and how easy a premium QoS pipe is to productize. A productization related  problem is that requesting for a higher QoS may not always enhance the end-user experience as desired. Poor end-user experience may also depend on other reasons, such as having too many priority users sharing a congested resource, congestion in the internet etc.
Due to these deployment challenges, it would seem justifiable to keep any standardized scheme as simple and straightforward as possible. 
3. Signalling of QoS Requests
In order to support a simplistic scheme of providing better than default QoS, it is proposed to specify the possibility for the UE to indicate by NAS signalling that a given service has been initiated for which a prioritised (better than default) QoS is desired. This QoS request may be sent by the UE NAS layer to the MME NAS, which will forward this indication to the PGW. The signalling may also include a guaranteed bitrate requirement. The PGW, which uses this indication to trigger one of the following actions:

· Dedicated bearer activation to activate a dedicated bearer with prioritised QoS. For unknown services, the bearer label and ARP of this type of premium bearer will be defined in the subscription or by local policy. 
· Dedicated bearer modification to aggregate the service to an already activated “premium” bearer.
· Indication that the service shall be mapped to the default bearer

It is important to note that the decision to activate a bearer is retained in the NW only, which simplifies considerably the PCC architecture. Retaining a NW centric bearer activation model also means that the terminal shall be able to accept NW initiated bearers without sending a QoS request message first. 
Furthermore, the UE is not expected to have the knowledge to map application characteristics to a Label. The granularity of providing two levels of QoS: one for the default and one for the “premium” dedicated bearer is probably enough for the early phases of EPS/LTE. Furthermore, the possibility of indicating a bitrate requirement can even make it possible for the operator to provide a GBR bearer for an unknown service, if so desired. This could be the case for some managed services, where a service level agreement has been made between the operator and service provider. 
4. Proposal
It is proposed to add the QoS Request procedure to 23.401.

************************* Start of Change ****************************

5.4.x
QoS Request
The signalling of a QoS Request for a GTP based S5/S8, is depicted in figure 5.4.x-1. The QoS Request may be used to indicate that a given service has been initiated by the UE and that mapping to a dedicated bearer with better than default QoS is desired. A guaranteed bitrate request may also be included. The QoS label and ARP pertaining to the premium bearer are defined in subscription information or local policies. 

[image: image1]
Figure 5.4.x-1. QoS Request from UE

1) The UE sends a QoS Request (UL TFT, DL TFT, GBR) message to the MME NAS. Whilst a bearer resource activation is pending, the UE may transmit on the default bearer. 
2) The MME sends a QoS Request (UL TFT, DL TFT, GBR) message to the SGW.

3) The S-GW sends a QoS request (UL TFT, DL TFT, GBR) message to the P-GW. 
4) For GTP based S5/S8: After having received the QoS request message, the P-GW may interact with the PCRF in order to obtain a policy for the service. 
5) The P-GW uses the QoS policy to assign the bearer QoS and may initiate either the dedicated bearer activation or dedicated bearer modification procedure.  A NAS level response shall be piggybacked to the bearer activation or modification signalling. In case the request for prioritised QoS treatment is not accepted, the P-GW sends a reject indication. A NAS level reject indication shall be delivered to the UE in this case. 
************************* End of Change ****************************
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