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1. Introduction

In SA2 #54 meeting in Sophia Antipolis, France, two key decisions were made regarding bearer control mode for QoS negotiation for Rel-7 by SA2:

1. TS 23.060 changes based on approved R7 CR [1] - During the PDP Context Activation Procedure the bearer control mode, applicable to all PDP Contexts within the activated PDP Address/APN pair, is negotiated. The Bearer Control Mode (BCM) is one of ‘NW_only’, ‘MS_only’, or ‘MS/NW’. However, another statement was added to state that “The ‘MS/NW’ bearer control mode is not supported in this release.”
2. PCC (TS 23.203) defines the Gx reference point between PCRF and PCEF that enables the signalling of PCC decision, which governs the PCC behaviour. One of the functions of Gx is defined to be “Negotiation of IP-CAN bearer establishment mode (UE only or NW only)”
This contribution points out the various contradictory scenarios that may arise due to such definitions and proposes possible solution to correct the same. It is expected that the group discusses the pros and cons of possible solution and endorses the proposed text change.
2. Interaction of GPRS bearer and PCC rule
According to [1], when the primary PDP context is activated or modified, a BCM (Bearer Control Mode) is negotiated between the MS and the GGSN. This mode can be MS_only, NW_only or MS/NW. The negotiated BCM is applicable to all PDP Contexts within the activated PDP Address/APN pair.
According to [3], when the Gx reference point (that enables the signalling of PCC decision) has the following function: “Negotiation of IP-CAN bearer establishment mode (MS only or NW only)”.
In this section, we describe various possibilities that may arise due to the two processes mentioned above: i.e., negotiation of a BCM between UE and GGSN for all secondary PDP contexts when a primary PDP context is activated or modified; and provisioning of a PCC rule for an application specifying a bearer establishment mode.
Scenario 1: 
· The BCM negotiated between MS and Core network for PDP Address/APN pair is MS_only

· The PCC rule for an application on one of the PDP contexts for this PDP Address/APN pair is NW_Init

A call flow for this scenario is shown below.

This scenario is also possible when the core network is pre-release-7, thus, only the MS_only mode is supported.
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Figure 1 PDP Address/APN Pair BCM = MS_only; PCC rule = NW_Init
As shown in the figure, it will not be possible to support the given application on the network that supports only the UE_only BCM, for e.g., a core network with a Rel-6 or prior GGSN.
Scenario 2:
· The BCM negotiated between MS and Core network for PDP Address/APN pair is NW_only

· The PCC rule for an application on one of the PDP contexts for this PDP Address/APN pair is MS_Init

A call flow for this scenario is shown below.

This scenario is possible for a Rel-7 core network; NRS and NW_only BCM is supported by the UE and operator’s policy preference is NW_only BCM.
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Figure 2 PDP Address/APN Pair BCM = NW_only; PCC rule = MS_Init

As shown in the figure, it will not be possible to support the given application on the network that supports only the UE_only BCM, for e.g., for applications such as enterprise apps (accessed through a VPN tunnel) when QoS is not known to the network.
Scenario 3:

· The BCM negotiated between MS and Core network for PDP Address/APN pair is MS/NW

· The PCC rule for an application on one of the PDP contexts for this PDP Address/APN pair is NW_Init OR UE_Init

A call flow for this scenario is shown below.
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Figure 3 PDP Address/APN Pair BCM = MS/NW; PCC rule = NW_Init OR MS_Init

It can be seen that if the BCM negotiated between UE and core network is the mixed-mode, then regardless of the PCC rule, the application can be supported by the network and UE.
3. Race Condition for mixed-mode?
It has been argued that in order to support mixed-mode in TS 23.060 between UE and core network, there are potential “race conditions”, e.g.: for a given application, it will not be clear whether UE or network shall initiate the Secondary PDP context set-up and QoS negotiation procedure.
However, the PCC rule exactly clarifies whether the mode for an application is MS_init or NW_init:
1. For NW_Init: the NW initiates the secondary PDP context using NRS procedures

2. For MS_Init: the application at the MS is also aware of this application and that MS_init procedures are required to support this application, thus standard (UE initiated) procedures are used to set up the secondary PDP context.
4. Proposed Text Change (in TS 23.060)
******************************  Next Change  **********************

4.1. 9.2
PDP Context Activation, Modification, Deactivation, and Preservation Functions

This section describes the procedures to enable a GPRS-attached MS to initiate the activation, modification, and deactivation functions for a PDP context in the MS, the SGSN, and the GGSN. In addition procedures to enable a GGSN to request the activation, modification and deactivation of a PDP context to a GPRS-attached subscriber are described. 

NOTE:
If the MS is in PMM‑IDLE state, it needs to perform a service request procedure to enter the PMM‑CONNECTED state before initiating these procedures.
NOTE:
There are two procedures specified for GGSN initiated PDP Context Activation; the Network Requested PDP Context Activation Procedure and the Network Requested Secondary PDP Context Activation Procedure.
Upon receiving an Activate PDP Context Request message or an Activate Secondary PDP Context Request message, the SGSN shall initiate procedures to set up PDP contexts. The first procedure includes subscription checking, APN selection, and host configuration, while the latter procedure excludes these functions and reuses PDP context parameters including the PDP address but except the QoS parameters. Once activated, all PDP contexts that share the same PDP address and APN shall be managed equally. At least one PDP context shall be activated for a PDP address before a Secondary PDP Context Activation procedure may be initiated. When the MS performs an RA update procedure to change from a release 99 to a release 97 or 98 system, only one active PDP context per PDP address and APN shall be preserved. This PDP context is selected taking the QoS profile and NSAPI value into account.
During the PDP Context Activation Procedure the bearer control mode, applicable to all PDP Contexts within the activated PDP Address/APN pair, is negotiated. The Bearer Control Mode (BCM) is one of ‘NW_only’, ‘MS_only’, or ‘MS/NW’:

-
When ‘NW_only’ the GGSN shall request any additional PDP Contexts for the PDP Address/APN pair through the Network Requested Secondary PDP Context Activation Procedure. Session Management procedures described in 9.2 apply with the following restrictions:
- The MS shall not initiate any Secondary PDP Context Activation;

- The MS shall not modify the TFT;
- The MS shall not upgrade the QoS.

-
When ‘MS_only’ the MS shall request any additional PDP Contexts for the PDP Address/APN pair through the Secondary PDP Context Activation Procedure. Session Management procedures described in 9.2 apply with the following restrictions:
- The GGSN shall not initiate any Network Requested Secondary PDP Context Activation;

- The GGSN shall not modify the TFT.
-
When ‘MS/NW’ both the MS and the network may request additional PDP Contexts for the PDP Address/APN pair.
· Either the MS or the GGSN initiates Secondary PDP Context Activation procedure based on the application or the PCC rule

The MS and SGSN indicate support of the network requested bearer control through the Network Request Supported (NRS) parameter.
Upon receiving a Deactivate PDP Context Request message, the SGSN shall initiate procedures to deactivate the PDP context. When the last PDP context associated with a PDP address is deactivated, N‑PDU transfer for this PDP address is disabled.

An MS does not have to receive the (De‑) Activate PDP Context Accept message before issuing another (De‑)Activate PDP Context Request. However, only one request can be outstanding for every TI.

By sending a RAB Release Request or Iu Release Request message to the SGSN, the RAN initiates the release of one or more RABs. The preservation function allows the active PDP contexts associated with the released RABs to be preserved in the CN, and the RABs can then be re-established at a later stage.

******************************  Next Change  **********************

5. Conclusion

In this paper we show three scenarios:

1. The BCM (bearer control mode) negotiated between MS and CN for PDP Address/APN pair is MS_only; The PCC rule for an application on one of the PDP contexts for this PDP Address/APN pair is NW_Init 
2. The BCM negotiated between MS and Core network for PDP Address/APN pair is NW_only; The PCC rule for an application on one of the PDP contexts for this PDP Address/APN pair is MS_Init 
3. The BCM negotiated between MS and Core network for PDP Address/APN pair is MS/NW; The PCC rule for an application on one of the PDP contexts for this PDP Address/APN pair is one of the two: NW_Init *OR* UE_Init 

Further, since PCC rule comes with a clear indication whether UE_init or NW_init mode is supported for each specific application/session, there is no potential ambiguity or race condition.

 
Also, since for each session either UE_init or NW_init mode, no other routing mechanisms for mixed-mode need to be supported. 

Thus, it is proposed that changes in Section 4 are approved.
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