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Abstract of the contribution:

This paper try to complete the protocol aspect related to different scenarios of PDN connectivity procedure. 
1. Introduction
In Current TS23.401, after UE has established a single PDN Type (e.g. IPv4 or IPv6) PDN connection to one PDN, in some scenarios, the UE is allowed to request another single PDN type (e.g. IPv6 or IPv4, respectively) to the same PDN, while in another scenario, the UE is not allowed to request another PDN connection(due to subscription limitation) . However, the protocol aspect related to those scenarios is still not complete in current Spec.
2. Discussion and Proposal
Due to subscription limitation but not the capability of the UE, the UE may only have one IP version (e.g. IPv4 or IPv6) PDN connection to one PDN. For this scenario A, UE is not allowed to request another single IP version PDN connection (i.e. IPv6 or IPv4, respectively) to the same PDN.

Due to the requirement to interworking with pre-release 8 networks, it is decided to use two single IP version PDN connections per PDN for same PDN. For this scenario B, there are two single IP version i.e. IPv4 and IPv6 PDN connections between the UE and the same PDN. Those two single IP version PDN connections were established in two separate procedures, the first procedure is FIRST PDN CONNECTIVITY procedure and the second procedure is SECOND PDN CONNECTIVITY procedure.
In scenario A and B, the network indicates to UE that the UE is allowed or not to request another single IP version PDN connection with corresponding reasons during the first PDN connection procedure. So, the UE knows whether it is allowed or not to request another single IP version PDN connection during the FIRST PDN CONNECTIVITY procedure. However, after the first PDN CONNECTIVITY procedure has been completed, how can UE knows whether it is allowed to request another single IP version PDN connection (with a single address PDN type)? Or, how can UE establish another single IP version PDN connection to same PDN?
There are two solutions and their Pros and Cons are listed below:

Solution 1: 

The UE always try to initiate another PDN connection request with another single PDN type, the network shall reject UE’s request in scenario A and may accept the request in scenario B. 

Pros:

The implementation of the UE is simple. 

Cons:

For scenario A, UE always is being rejected from the network for the request to another PDN connection, thus those signalling procedures may cause resources wasting of eNodeB, MME, UE and etc...
The UE’s behaviour is not aligned to the Spec 23.401.
Solution 2: 

The UE stores the reasons received during the FIRST PDN CONNECTIVITY procedure for the APN somewhere e.g. in the corresponding active PDN connection entry of UE context. Before initiate another PDN connection with a single address PDN type to this APN, UE shall check the stored reasons to find out whether it is allowed to initiate another PDN connection or not. If the reason indicates that subscription limitation, the UE shall not initiates another PDN connection request with another single address PDN type. If the reason indicates that the network support single IP version per PDN connection, the UE may initiates another PDN connection request with another single address PDN type.

Pros: 

UE’s behaviour related to UE request another PDN connection is clearly defined.

UE’s behaviour is aligned to the Spec 23.401.

Cons:

No Cons found at current time.
Proposal 1:


It is proposed to use solution 2. 
UE manufactures can decided whether UE is allowed to initiate another single IP version PDN connection by implementation method based on solution 2. However, different UE manufacture may have different understandings on how to tackle this issue, and this may lead to different UE implementation and different UE behaviour for same protocol procedures. Furthermore, it is also difficult to design the test case for scenario A and B if it is implementation specific.
The most important point is that those reasons the network indicated to UE during the FIRST PDN CONNECTIVITY procedure shall be used later by UE to decide whether another PDN connection protocol procedure can be initiated or not. It is quit sure that those reasons are the linkage between two protocol procedures.
Therefore, it is better to clearly specify the solution 2 from protocol point of view. That is, clearly 
Proposal 2:

It is proposed to clearly state in 23.401 that UE shall store those reasons and check those reasons before another PDN connection request being initiated. 

For scenaro A and B, the reasons that the network indicated to UE only have impacts on the PDN which was requst by the UE duiring correspongding PDN connection procedure. So, those reasons are per PDN scope specific. It is easy to suggest that the reason to be stored on per APN basis in the UE’ Context(We call this as method 1). However, there is currently no per APN entry in the UE’ context, and this appoarch is complex than the appoarch that store it in each active PDN connection entry in the UE’s context(We call this as method 2)..
For Scenario A, it is enough to store the reason code in per active PDN connection entry because that the second PDN connection to this PDN is not allowed. It is seem that there is no need to create per APN entry in UE context for this scenario.
In Scenario B, if method 1 is adpoted, the UE must create the per APN entry when the first PDN connection is established and release the per APN entry when all the active PDN connections entries(at most two enties, one for IPv4 and the other for IPv6) to the same APN is released. If method 2 is adopted, since the current UE’s implementation already fufilled all the operation (such as create, modify , release and etc.,) related to the active PDN connection entry, thus the the only concern left is how to set the reason code in the second active PDN connection entry. During the second PDN connectivity procedure, the PDN GW shall make sure that the PDN type request by UE is different from that of the already active PDN connection and whether the second PDN connection can be accept according to the configuration of this PDN. If the second PDN connection is accepted by network, the network can also indicate to the UE that this PDN supports single IP verison per PDN as it does in the first PDN connection procedure. 

Proposal 3:

It is proposed to clearly state in 23.401 that network indicates to UE that the network supports single IP verison per PDN when UE request second PDN connection to this PDN. 

Conclusion

It is proposed to discuss above scenarios and agree the proposal.
Related CR is in S2-093404.
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