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Abstract of the contribution: The contribution proposes the solution to resolve the bearer release confliction issue in the handover between E-UTRAN and HRPD.
1. Introduction
In TS23.402, There are including two handover method for 3GPP access and Trusted Non-3GPP access: optimized handover and non-optimized handover. And PDN GW shall support the two handover methods. But during the non-optimized handover, PDN triggers the bearer release in the source network after handover. During the optimized handover between E-UTRAN and HRPD, MME triggers the bearer release in E-UTRAN after handover. As the current handover procedure in TS23.402, PDN GW can not confirm whether to trigger resource release in the source network after handover for the current handover, which will lead to the handover procedure not to be executed correctly. The contribution is to provide the mechanisms to solve this issue. 
2. Discussion

In TS23.402, there are several handover scenarios: 

1. Intra-3GPP handover

2. 3GPP/non3GPP optimized handover
3. 3GPP/non3GPP Non-optimized handover
In intra-3GPP handover, the RAT Type for the source network and the RAT Type for the target network are both 3GPP access technology. In 3GPP/non3GPP handover, the RAT Type for the source network and the RAT Type for the target network are 3GPP access technology and Non3GPP access technology. Therefore, PDN GW can distinguish the current handover type, i.e. intra-3GPP handover or 3GPP/non3GPP handover, based on the RAT Types and then confirm not to trigger bearer release of the source network after handover for the intra-3GPP handover. But for the 3GPP/non3GPP handover, there includes 3GPP/non3GPP optimized handover and 3GPP/non3GPP Non-optimized handover, which have the same RAT Types. If there are different bearer release trigger procedure for the two kinds of handover, PDN GW can not distinguish which bearer release procedure need to be triggered based on RAT Types, which need a new mechanism to indicate PDN GW.
In current TS23.402, Section 8.2.2, has the following description in the non-optimized handover procedure from 3GPP access to trusted non-3GPP IP access:
“14)
The PDN GW triggers the bearer release in the 3GPP Access using the PDN GW initiated Bearer Deactivation procedure. Radio Bearers associated with the PDN address are released if existing. ”

In this scenario of the non-optimized handover, the bearer release in the 3GPP access is triggered by PDN GW. The figure 1 below describes this scenario. 
In current TS23.402, Section 9.3.2, optimized active handover from E-UTRAN access to CDMA2000 HRPD access, has the following description:
“16.
The MME releases the old E-UTRAN bearers based on the normal EUTRAN procedure.

17a.
The MME releases S-GW resources by sending a Delete Bearer Request message to the Serving GW.”

In this scenario of optimized handover, the bearer release in E-UTRAN access is triggered by MME. The figure 2 below describes this scenario.
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Figure1. Non-optimized handover E-UTRAN ->HRPD    Figure 2. Optimized handover E-UTRAN->HRPD
The above analysis clarifies that there are different function entity to trigger the bearer release in the E-UTRAN during the non-optimized handover and the optimized handover from E-UTRAN and CDMA2000 HRPD access.
In the handover from HRPD to E-UTRAN, there also exists the similar bearer release confliction as clarification in the above.

For the two handover methods from 3GPP access to Non-3GPP access in TS23.402: optimized handover and non-optimized handover, PDN GW shall support them. But basing on the above description, there is a confliction in the function entity to trigger the bearer release of the source network after handover: In non-optimized handover, PDN GW needs to trigger the resource release in the 3GPP access after handover; And in optimized handover, PDN GW does not need to trigger resource release in the 3GPP access after handover. As the current handover procedure in TS23.402, PDN GW can not confirm whether to trigger resource release in the 3GPP access after handover, which will lead to the handover procedure not to be executed correctly.
This contribution provides two mechanisms to solve this confliction issue:
Solution 1: Reusing PDN GW triggering bearer release flow in the optimized handover as the Non-optimized handover between E-UTRAN and HRPD.
Solution 2: During the optimized handover, if HRPD confirms that the current handover is optimized handover, HRPD AN sends Release Trigger Prohibit to PDN GW, which indicates PDN GW not to trigger the bearer release in E-UTRAN access after handover.
If PDN GW initiates path switch after UE performs handover to the target access network, Comparing to the Solution 2, the Solution 1 only need to reuse the existing trigger mechanism and has a minimal impact on the current optimized handover flow. 
But if PDN GW initiates path switch before UE performs handover to the target access network, e.g. the current handover HRPD->E-UTRAN in TS23.402, the solution 1 has a question as following:

In this case, the resource allocation time point of eNodeB for default bearer and dedicated bearers (if any) is later than the bearer release trigger time point for the source network, which is triggered by PDN GW when it receives firstly Create Default Bearer Request or Proxy Binding Update message from the Serving GW. When eNodeB fails to allocate the resource as requested, UE needs to go back to the source network. But since PDN GW has triggered the bearer release procedure for the source network before this time point, UE may not be able to go back the source network correctly.
In this case, two ways may be used to solve this question. One way is to delay the path switch trigger to after UE performs handover to the target access network. Another way is to adopt solution 2.
Therefore, the bearer release confliction issue and the path switch triggering time issue should be discussed together.
3. Proposal
The following proposals are provided according to the above discussion:

1.   The confliction of bearer release between optimized and non-optimized handover shall be solved.

2.  The same solution for bearer release confliction issue should be applied to the optimized handover and the non-optimized handover.
3.  The bearer release confliction issue and the path switch triggering time issue should be discussed together to provide a best solution.
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