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Abstract of the contribution: This contribution discusses the ‘mixed mode’ and proposes a realization based on packet filters controlled by either the MS or the GGSN.
Introduction

The concept of network initiated bearer establishment was introduced into stage-2 Rel-7 at SA2#54. The current specification supports two Bearer Control Modes; ‘NW_only’ and ‘MS_only’ where the GGSN and MS respectively, has full control over all PDP Contexts in an IP-CAN session. It is possible for an MS to have both MS and GGSN controlled PDP Contexts active at the same time but in different IP-CAN sessions, and this allows for a co-existence of the two Bearer Control Modes within one MS. 
A third Bearer Control Mode; ‘MS/NW’, commonly referred to as ‘mixed mode’, has also been considered and would allow GGSN and MS shared control of PDP Contexts within an IP-CAN session. Mixed mode is so far not supported in Rel-7 but at SA#34 SA2 was granted a Rel-7 extension for CRs for mixed mode until March 2007.
Discussion

At SA2#55 one possible realization of mixed mode was discussed in a company contribution (S2-063721). The contribution also highlighted a number of advantages of having a mixed mode, as compared to relying solely on the co-existence of the ‘NW_only’ and ‘MS_only’ Bearer Control Modes.
The highlighted advantages of having a mixed mode are certainly valid. Even more advantages could be added, such as the possibility to avoid multiple IMS registrations whenever the user wants to run both applications with characteristics that are known to the operator, and applications with characteristics that are unknown to the operator, in IMS. 
In the proposed realization the mechanisms of the ‘MS_only’ and ‘NW_only’ Bearer Control Modes are re-used on a PDP Context basis, i.e. a PDP Context is either under MS- or GGSN control with respect to the packet filters and the requested level of QoS. The ownership of the control is determined at PDP Context activation and given to the side that initiates the activation.

This solution, although feasible, has some drawbacks:
· Two different types of PDP contexts need to be defined and managed by the system; PDP Contexts dedicated to either MS or network. Currently there is only one type of PDP context, although there are a number of different activation procedures.
· With different types of PDP Contexts needed, there is a risk of having multiple PDP Contexts active with the same or very similar QoS properties. 
Proposal

It is possible to realize a mixed mode in Rel-7 through the concept of ‘ownership’ of packet filters in the TFT, rather than ownership of PDP Context types. In this realization the MS and GGSN would both be allowed to activate PDP Contexts and could share any PDP Context by assigning MS- or network owned packet filters in up- and downlink. To maintain the concept of operator control network owned packet filters  would always have higher precedence during the packet filter evaluation in the MS and GGSN. In order to indicate ownership of packet filters the packet filters in the TFTs need to be marked as being either controlled by the MS or by the network. The ownership marking would only be relevant when BCM is ‘MS/NW’, i.e. in mixed mode. There would also be a need for some restrictions related to the modification of the QoS. 
The following would apply for the different GPRS Session Management procedures in ‘MS/NW’ – mixed mode:
· PDP Context Activation Procedure

This MS initiated procedure establishes an IP-CAN session with a first PDP Context without any up- or downlink TFTs. A TFT may be added by using the modification procedures as described below. The MS may negotiate for a specific QoS profile for the Context by including a requested QoS profile in the activation request.
· Secondary PDP Context Activation Procedure

This MS initiated procedure activates an additional PDP Context in an existing IP-CAN session. There is a possibility to add a TFT with downlink packet filters and this must be done if there is already a PDP Context without a TFT in the IP-CAN session. A TFT added with this procedure is owned by the MS. The MS should negotiate for a specific QoS profile for the Context by including a requested QoS profile in the activation request.
· Network Requested Secondary PDP Context Activation Procedure

This network initiated procedure activates an additional PDP Context in an existing IP-CAN session. A TFT with both up- and downlink packet filters must be added and is owned by the network. The network must negotiate for a specific QoS profile for the Context by including a requested QoS profile in the activation request.
· SGSN-Initiated PDP Context Modification Procedure

The current Rel-7 principles for this procedure should apply.
· GGSN-Initiated PDP Context Modification Procedure

This GGSN initiated procedure modifies an existing PDP Context with respect to e.g. TFT and QoS. It is possible to add packet filters to a TFT which are then owned by the network.  It shoud also be possible to modify any existing packet filters that are marked as being owned by the network. The QoS profile could be modified in its full as long as there are only network owned packet filters in the TFT of the Context. If there are any MS owned packet filters assigned to the Context then only modifications to the bitrate attributes are allowed.
· MS-Initiated PDP Context Modification Procedure

This MS initiated procedure modifies an existing PDP Context with respect to e.g. TFT and QoS. It is possible to add packet filters to a TFT which are then owned by the MS.  It should also be possible to modify any existing packet filters that are marked as being owned by the MS. The QoS profile could be modified in its full as long as there are only MS owned packet filters in the TFT of the Context. If there are any network owned packet filters assigned to the Context then only modifications to the bitrate attributes are allowed.
· Deactivation Procedures
The current Rel-7 principles for this procedure should apply.
If mixed mode is agreed the GPRS aspects should be in line with the solution presented in this paper.
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