3GPP TSG SA WG2 QoS ad-hoc
Tdoc S2-99226

April 22, 1999

Tokyo, Japan

Title:
Multiple PDP contexts per PDP address

Source:
Nokia

1. Introduction

There has been a restriction for QoS provisioning QoS in GPRS. The specification has linked IP addresses and QoS profiles. Connecting IP addresses and QoS together prevents flexible QoS schemes in GPRS and UMTS because all applications and user software running on a particular IP address get the same QoS within the GPRS/UMTS network. In other words, packets belonging to different applications cannot be treated in a different way by the GPRS/UMTS network. To resolve this linkage problem it is proposed to establish multiple PDP contexts all utilising the same IP address, which provides a solution for the problem. The pros and cons of such mechanism can be found from previous contributions concerning this issue.

2. Proposal

It is proposed to provide enhanced QoS model for UMTS by allowing several PDP contexts to utilise same IP address. Reusing the PDP context concepts as much as possible, specification effort is likely minimised.

We suggest to replace Chapter 8. With a heading Connection Principles, add Chapter 8.1 PDP Context and add the following text into the 23.07 Chpater 8.1:

“The set of QoS attribute values negotiated for a PDP context is referred to as a QoS Profile. UMTS shall allow multiple PDP contexts per one PDP address. These PDP contexts may have different QoS profiles in order to support different applications with different characteristics and requirements. Some PDP contexts may be established to support realtime applications, while others are for non-realtime data transmission. 

Correct packet mapping at UMTS network boundaries is ensured by a definition of a packet filter. The packet filter is used to determine the PDP context to be used for incoming data packets. There should always be a default PDP context, which is used when a particular packet does not match to any of the packet filters.”

3. Discussion

In order to ensure the proposed multiple PDP context approach to be technically feasible, Nokia would like to get the following issues addresses and required decisions made as soon as possible:

1. Is the maximum number of NSAPI’s available sufficient for the new usage? If not, the available NSAPI value range should be extended.

2. Subscription information handling. A PDP type and address cannot anymore identify PDP contexts because there are several instances of the same PDP context record of HLR active at the same time. These instances use the same IP address and are identified by their different NSAPI values at MS, SGSN, and GGSN. 

3. SGSN and GGSN operations when PDP contexts are established or active should be checked. We should in particular ensure that there is nothing that prevents or restricts PDP context usage for QoS purposes. For example, GGSN implementation should not interpret a new PDP context activation request as a replacement for an older PDP context having the same PDP type and address.

4. The described use of multiple PDP contexts is rather straightforward if you have a static IP address and a well-defined operation at a certain GGSN. Otherwise it may not be as easy and straightforward. For example, if you are using a dynamic address for your context, how the GGSN knows whether you are activating another PDP context with a new (i.e. second) IP address or a new PDP context with the same IP address (already allocated to one of the previous contexts). An additional problem is that if your Access Point Name does not strictly point to a particular physical GGSN box, you cannot be sure that your request will not go to another GGSN that knows nothing about your previous contexts and IP addresses, but reserves you another one. 

5. Proposed solution is to indicate in the context activation request the IP address you would like to use (can be an address in use by one or several of the previous PDP contexts of that PDP type). This solution might  reuse the existing PDP Address IE for a slightly different purpose, but also definition of a new IE would be possible. 

6. The number of active PDP contexts should not be fixed, but new PDP contexts should be dynamically establishable on demand at any time. The demand for a new PDP context may come for example when a new application requiring a particular QoS from the network is started on UMTS.

7. Having several contexts utilising the same PDP address, we need multiplexing information at MS and GGSN to be able to multiplex incoming packets onto right PDP contexts (and to proper QoS profiles). 

8. The mobile station should be in control of PDP context usage and establishment. After all, it is the users who must pay. Therefore, it is logical that a user can define context multiplexing on different QoS profiles and decide whether he or she wants to establish a new context for a certain application or reuse one of the existing contexts. In case several PDP contexts are used, there is likely a need for a default PDP context used for all non-indicated applications and data packets. This default PDP context might belong to Interactive class, for example. Different configuration may be allowed. It is not be wise to put much responsibility into GGSN because GGSN cannot know user requirements, assumptions or wishes. In addition, if the control remains at MS, it is much easier to introduce new QoS mechanisms and add support for new external QoS mechanisms, e.g., deployed at the Internet or intranets. The UMTS network would not need to be upgraded as long as the parameter translation is well-defined at MS (can be even left as manufacturer specific). 

9. The most flexible QoS scheme is achieved if MS is in charge of operation and can decide when a new PDP context is needed. GGSN or the rest of the UMTS network does not have to explicitly know and support any external QoS signalling protocols, such as RSVP or differentiated services. GGSN only supports UMTS specific QoS mechanisms and recognises incoming data packets based on specific filter/mapping information at the GGSN.

10. In order to support approach presented in step 8, we need to define something new. For example, defining some static conditions for packet multiplexing/mapping at GGSN might fulfill the requirements of step 6. For example, TCP or UDP port numbers, differentiated services code points in IP headers, etc. could be used for multiplexing/mapping. However, in some cases this information cannot be used to differentiate user contexts and associated packets. Therefore, Nokia does not see this approach good enough because it clearly restricts flexibility, different uses (for example, commanding all the packets from a certain external IP address to a certain context), and future extendibility. 

11. We propose that the MS shall be able to give (simple) multiplexing conditions in the PDP context activation request message in conjunction with the PDP context activation. This information is probably needed for traffic classes . The necessary information could be included in a new information element in the request message. In addition, we should define the contents for this information element even though new conditions can also be added later on. This approach also provides good backwards compatibility if future versions shall recognise all the information defined in earlier elements.

Proposal: 

To incorporate new text to the 23.07, Chapter 8.2 Working Assumptions and Open Issues listing the open issues and working assumptions. The proposal is to put MS in charge of the functionality and move mapping rule set from the MS to the GGSN.







