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1. Introduction

During CT4#80 meeting, the CR C4-175314 was discussed and postponed to next meeting. The CR lists some advantages of F-TEID allocation by UP and propose “The network should be configured to use F-TEID allocation in the UP function, if F-TEID allocation in the UP function is supported by the UP function and by all the CP functions controlling the UP function.”. 
This paper intends to provide further details and discuss the F-TEID allocation by CP or UP. 
2. Discussion
According to C4-175314, the F-TEID allocation is related IP address allocation and dependent on internal topology, and the CP function has no a clear view of UP function resources topology, therefore, if CP function allocate the F-TEIDu, the UP resource topology have to be report to the CP function, especially the topology change should be reconfigured at the CP or report to the CP, which add complexity on the CP and UP function. 
However, firstly, the UE IP address is used as a destination for the PDN, while the F-TEID is used as an identifier for GTP-U tunnel, they are independent from each other, and the binding relationship of UE IP addresses and GTP-u F-TEIDs is imposed by the vendor specific implementation, which is not specified as a requirement in 3GPP specification. The disadvantage listed in the C4-175314 essentially is not caused by the F-TEIDu allocation by the CP function, it is because of the implementation which adds the binding on UE IP address and GTP-u F-TEIDs. It should be solved by the implementation rather than adding the recommendation of F-TEIDu allocation by the UP function. The listed disadvantages only apply to a specific implementation, the part which is correct is that the CP function needs to know the UP function IP addresses and TEID range the CP function is allowed to use for F-TEID allocation.  
Secondly, about the resource topology view, the F-TEIDu is only specified as an identifier of GTP-U tunnel, it is irrelevant from the UP resources topology. Therefore, it is not necessary for the CP function to be aware of the UP function internal resources to allocate TEID on it. There is also a standard option (UP report its resources for F-TEID allocation to the CP function) specified in TS 29.244. It is not reasonable to recommend the network should configure F-TEIDu allocation by the UP function in 3GPP specification assuming a specific design without mentioning this in detail. 
Finally, it should be noted that F-TEIDu allocation by the UP will require the UP function itself manages the SM contexts in all scenarios, create, release, recovery and so on, which also introduces additional configurations on the UP function, and this make UP function heavy and complexity. Nevertheless, if the F-TEIDu allocation is done by the CP function, all the SM context states are managed by the CP function, the UP function can only enforce the command from the CP function, the CP can flexibly move SM contexts between the UP functions, especially in the UP failure cases, all the SM contexts can be recovered by the CP function without any service interruption, high reliability can be achieved with such a stateless UP function. 
In TS 23.214, it state that “The support of F-TEIDu allocation by the CP function is mandatory, and the support of F-TEIDu allocation by the UP function is optional. The UP function shall support F-TEIDu allocation by the CP function. The CP function optionally supports F-TEIDu allocation by the UP function. Whether F-TEIDu allocation/release is performed by CP function or UP function is determined by network configuration of the CP functions.” Which means that even if UP function support the F-TEIDu allocation and CP function support F-TEIDu allocation by UP function, it is dependent on the network configuration at the CP function CP function or UP function allocate F-TEIDu.

3. Conclusions

In summary, the advantage and disadvantage of F-TEID allocation at the CP or UP function is dependent, it shall be completely determined by the network configuration after taking into account all the criteria presented in the actual network.

F-TEID allocation in UP function is a clear option, adding any kind of recommendation which are assuming a specific implementation/design should be avoided. These kind of recommendations which are vendor specific should be given by the vendor to his customer directly but not put into the standard.
