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Abstract of the contribution: Clarify the unaccepted PDN connection handling during the handover procedure from SA2 view .
1 Introduction
At the CT4#54 meeting one issue related to how to handle the unaccepted PDN connection during the handover procedure has been discussed. The problem is that “Bearer Contexts to be modified” IE conveyed on the MODIFY BEARER REQUEST used on the S11/S4 interface cannot be blank. To solve that issue Huawei have proposed one solution on CT4 (refer to [2]). And that solution is aligned with SA2 design, i.e. keep the deletion point in the target side. However CT4 cannot reach agreement on that. One LS C4-112200 has been sent to SA2 asking for guidance. 
2 Discussion
The problem exists on the MBR message sent on the S4/S11 interface during the handover procedure. The handover procedure can be S1-based/IRAT handover (including the source side is S4-SGSN or Gn/Gp SGSN case). 

To make it easily to be understood we just use the S1-based handover as an example to illustrate the problem. However it should be understood that the method to solve this issue should also cover other case. 
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As mentioned from the CT4 LS, the problem exists on the step 15. If the PDN connection cannot be assigned resource on step 5, the “Bearer Contexts to be modified” seems only be able to fill as blank sent to SGW. If that, it is not permitted based on the current protocol. As a result of this process the PDN connection may not be able to switched to the target side, the non-accepted PDN connection cannot be released via the target MME. 
To solve this issue, three options have been discussed on CT4 as mentioned in the CT4 incoming LS.  

Option 1) the source side (MME/SGSN) release the non-Accepted PDN connection via the source SGW. However this solution changes the basic GPRS design principle, i.e. the unaccepted PDP context are deleted on the target side. This is due to current the MME/SGSN on the source side are not required to delete the PDN connection towards the PGW/GGSN. And this may even not possible for the Gn/Gp SGSN. As the Gn/Gp SGSN are only required on this case. If this method is adopted, operator is required to upgrade their Gn/Gp SGSN when EPS network has been deployed. This also break the basic design principle that legacy network should not be impacted due to the interworking with EPS network. If that principle has been broken, some more consideration and checking are also need to see whether some other side effect are introduced at the same time. So due to the big impact it introduce, this approach is practically impossible.  
Option 2) this method is rely on the error handling process, i.e. the PGW resource will not be deleted during the handover procedure. And it relies on later Downlink DATA transmission to detect that error. It is not suitable to handle a normal lack of resource case with the error mechanism. And some concerns are also raised on whether this will introduce additional problem on the Charging and credit function as PGW are notified on time. Even worse is that if the UE has only uplink data this error recovery mechanism cannot solve the problem. So this method shall also not to be considered as a final solution.  
Option 3) this method need change the current CT4 protocol description. We need change the “Mandatory” IE to “conditional”. Other service logic does not touch. However it is aligned with current SA2 design. And we do not change any SA2 specification and from SA2 view there are no other problems. So the only change is on the CT4 to do some protocol change. 
Option 4) another possible solution is that in the target MME/SGSN construct a “faked Bearer context”. One example of “faked Bearer context” is like a normal UE context but with a special IP address on the user Plane. By using that “faked Bearer context” the SGW can avoid the protocol checking error and move the Released PDN connection from source side to target side successful. Then the MME can trigger the deletion process. The concrete method on how to define a “faked Bearer context” can be left to CT4 discussion. 
3 Conclusion
Based on above analysis it is clear that:

1) Option-1/Option-2 change the basic design principle which leads to more work and also even not solve some open issue. 

2) Option-3/Option-4 does not change the basic design principles and only small adjustment on the protocol is need.
As such we do not see any reason to change our (SA2) original decision, i.e. keep the deletion point on the target side. And for the selection of the detail solution it can be left to stage-3 decide. We propose SA2 to endorse this opinion and give guidance to CT4. 
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