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1
Introduction

At the SA2#50 Ericsson had a contribution (S2-060040) titled “Is Operator Controlled QoS something for GPRS?”. The contribution discussed some identified drawbacks related to the current QoS handling and proposed enhancements to strengthen the operator control.

In this contribution we propose to add text to the TR 23.818 discussing the impacts on GPRS to fulfil the required functionality for an operator controlled QoS as described in an accompanying contribution (see S2-060834). The following three enhancements to GPRS are proposed:

1. Network Requested Secondary PDP Context Activation procedure (NRSPCA)
2. Uplink filtering using a TFT with uplink filters 

3. Indication of the support of NRSPCA in UE and network
Section 4.2 in TR 23.818 already contains information related to proposed mechanisms 1) and 3) above.
S2-060834 lists the following principles for an operator controlled QoS:

1. QoS level to be used over the 3GPP access is based on what service is requested. The service is defined based on IMS signalling and SDP parameters (e.g. media components, protocol, Service ID (if present), etc)  

2. The operator pre-configures the QoS level to use for different services

3. The network requests bearers with right QoS level and is triggered by IMS signalling 

4. The UE negotiates with the network when to use network requested bearers and when to use UE initiated bearers.

5. The network provides the UE with information for binding the uplink traffic to the correct bearer with the right QoS level.

6. The network requested bearer model does not replace the UE initiated bearer model. Both models shall co-exist in terminals capable of enhanced QoS handling. What model is used depends on the outcome of the negotiation.

The principles that would impact GPRS are 3, 4, 5 and 6. All those principles are addressed by the proposed solutions in chapter x.2.2.1 to x.2.2.3 below. 
We propose to add the following new sections to the TR 23.818 v0.2.0:
Annex X: Analysis of operator controlled QoS impact on GPRS



X.1
Solution analysis of impacts of mechanisms for operator controlled QoS in a GPRS IP-CAN
In order to overcome the limitations identified when using UE initiated media bearer establishment, means should be introduced to allow the network to, based on e.g. the ‘SDP Offer information, provide the UE with the appropriate bearer QoS to request for the service. This would provide for an alternative solution, where the PCRF defines an appropriate QoS for a service according to operator policy, and provides this information to the GPRS network, which then provides it to the UE during the network requested media bearer establishment. Since the network is the originator of the request for media bearer establishment it will be able to apply a consistent error handling in case of e.g. failure in establishing the media bearer.
Three main components have been identified as the necessary means to realize operator controlled QoS:
1. Network Requested Secondary PDP Context Activation procedure (NRSPCA)

2. Indication of which media flows shall use the PDP context using a TFT (including indication for any uplink media flows with uplink filter information) 

3. Indication of the support of NRSPCA in UE and network
The components and their respective impact on GPRS are further discussed in the following sub-sections.

X.2
Network Requested Secondary PDP Context Activation procedure
The Network Requested Secondary PDP Context Activation procedure (NRSPCA) is a new Session Management procedure for the GPRS IP-CAN. It should preferably be based on the existing Secondary PDP Context Activation procedure [23.060 section 9.2.2.1.1], i.e. a Network Requested Secondary PDP Context Activation procedure.
A proposed stage-2 signaling flow is depicted below:

The Network Requested Secondary PDP Context Activation Procedure allows the GGSN to initiate the Secondary PDP Context Activation Procedure (23.060, 9.2.2.1.1). The Network Requested Secondary PDP Context Activation Procedure is illustrated in Figure xx.
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Figure xx: Network Requested Secondary PDP Context Activation Procedure

1)
The GGSN sends an Initiate PDP Context Activation (Linked NSAPI, QoS Requested, TFT, Protocol Configuration Options) message to the SGSN. The QoS Requested, TFT, and Protocol Configuration Options are sent transparently through the SGSN.

2)
The SGSN sends a Request Secondary PDP Context Activation (Linked TI, TI, QoS Requested, TFT, Protocol Configuration Options) message to the MS. The Linked TI indicates the TI value assigned to the Activated PDP Context corresponding to the Linked NSAPI previously received as described in step 1 above.

3)
The MS initiates the Secondary PDP Context activation procedure as described in 23.060, 9.2.2.1.1. The Linked TI, TI, QoS Requested, TFT, and Protocol Configuration Options sent in the Activate secondary PDP Context Request shall be the same as previously received in step 2 above.

X.3
Indication of media flows using a TFT 
When the UE initiates a media bearer establishment in a GPRS IP-CAN through the Secondary PDP Context Activation Procedure (23.060, 9.2.2.1.1), it is able to establish a relation (binding) of the PDP context to a media flow. In the case of UE initiated bearer establishment the binding will most likely be static, i.e. not changed during the life time of the PDP context, and be used for routing of uplink traffic. The routing of downlink traffic can be achieved through the down-link packet filters in the Traffic Flow Template (TFT), situated in the GGSN. There is currently no standardized way to change the uplink traffic binding to PDP Contexts from the network. The PCC architecture uses the TFT only for binding media flows to PDP contexts. For the routing of downlink traffic PCC rules are used instead of the TFT. 
When using the Network Requested Secondary PDP Context Activation Procedure there is a need to establish a unique relation between the activated PDP Context and the media flow(s) for which it is activated by the network. There is no obvious and reliable way for the UE to establish such binding without further information from the network. There is furthermore currently no standardized means for the network to ensure that the correct media flow(s) is/are put on a certain PDP Context when using Network Requested Secondary PDP Context Activation.
It is proposed to use the TFT to indicate to the UE which media flows shall use this PDP context. In addition to the downlink packet filters, the TFT shall also contain any uplink filtering information. The uplink filtering information should preferably consist of the same Packet filter attributes as the current downlink packet filters. The TFT can be sent to the UE during the Network Requested Secondary PDP Context Activation procedure. This is depicted in figure yy below. 
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Figure yy: TFT with packet filtering information sent to the UE in the Network Requested Secondary PDP Context Activation Procedure

In order to enable further operator control it is proposed to add a possibility to update the TFT in the UE from the GGSN by a small modification to the GGSN-Initiated PDP Context Modification Procedure (23.060, 9.2.3.2). This is depicted in figure zz below.
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Figure zz: TFT with packet filtering information sent to the UE in the GGSN-Initiated PDP Context Modification Procedure
X.4
Indication of the support of NRSPCA in UE and the IP-CAN
When the option of Network Requested Secondary PDP Context Activation is added to the GPRS IP-CAN it becomes necessary to introduce means for the UE as well as the different network nodes (SGSN, GGSN and possibly PCRF) to indicate possible support of the Network Requested Secondary PDP Context Activation Procedure.

Without such an indication it could become unclear for e.g. the UE whether or not to expect the network to request setup of the media bearers. This in turn could lead to ‘dead-lock’ situations with UE and Network both waiting for the other party to start.
The indication should preferably be added to the PDP Context Activation Procedure so that the UE could indicate the support to SGSN. SGSN and GGSN could, based on their respective capabilities, choose to modify the indication when passing on the request. This is depicted in figure qq below.
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Figure qq: NRSPCA indication sent in the PDP Context Activation Procedure

The PCRF may make use of the indication, and could in the response indicate if the procedure should not be used by setting the indication to “procedure not supported”. The PCRF may not need to receive or use the indication, e.g. if the PCRF always pushes rules to the GGSN.
The indication may also need to be included in the Routing Area Update procedure in order to update the indication whenever the SGSN is changed. 

Note: If support is indicated the UE would assume that the network requested media bearer establishment procedure would be used for all IMS services, when applicable.
X.5
Conclusion

In this Section it has been shown that operator controlled QoS handling could be realized by introducing mainly three components, all with relatively small impact on the current specifications.
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