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1. Introduction
This paper discusss two issues relate to IP address allocation via NAS signalling. 
One issues is how can UE knows whether it is allowed to request another PDN connection or not after first PDN connection to this APN is established, the other issues is correct the criterions when set the PDN type in a special scenario.
2. Scenarios of IP address allocation via NAS signalling
For the IPv4v6 capable UE, during the the PDN CONNECTIVITY procedure, there are following scenarios related to the  IP address allocation via NAS signalling.
Table 1. 
	Scenario
	PDN Type requested by UE 
	PDN Type assigned by network
	Cause IE returned to UE
	Reason

	a
	IPv4v6
	IPv4v6
	-
	Both network policies and user’s subscription and support IPv4v6 

	b
	IPv4v6
	IPv4
	#50
	Only IPv4 is supported for this APN by the network, or user’s subscription limited to IPv4 only;

	c
	IPv4v6
	IPv6
	#51
	Only IPv6 is supported for this APN by the network, or user’s subscription limited to IPv6 only;

	d
	IPv4v6
	IPv4 or IPv6
	#52
	Only one IP addressing per PDN connection for this APN.  


For scenario b and c, the UE shall not subsequently initiate another UE requested PDN connectivity procedure to the same APN to obtain a PDN type different from the one allowed by the network.

For scenario d, the UE may subsequently request another PDN connection for the other IP version using the UE requested PDN connectivity procedure to the same APN with a single address PDN type (IPv4 or IPv6) other than the one already activated.
3. Issues of above scenarios
There 2 issues related to scenario b, c and d.

Issues 1:     For scenario b, c and d, after the first PDN connection with single address PDN type has been established, how can UE knows whether it is allowed to request another PDN connection with a single address PDN type?  

There are two solutions and their Pros and Cons are listed below:
Solution 1: 

The UE always try to initiate another PDN connection request regardless what cause it received, the network shall reject UE’s request in scenario b and c and may accept the request in scenario d. 

Pros:

The implementation of the UE is simple. 

Cons:

For scenario b and c, UE always is being rejected from the network for the request to another PDN connection, thus those signalling procedures waste resources of eNodeB, MME, UE and etc...
The UE’s behaviour is not aligned to the Spec 24.301.
Solution 2: 

The UE stores the cause value #50, #51, #52 for the APN somewhere e.g. in the corresponding activated PDN connection context. Before initiate another PDN connection with a single address PDN type to this APN, UE shall check the stored value to find out whether it is allowed to initiate another PDN connection or not. If the cause number is #50 or #51, then the UE shall not initiates another PDN connection request with another single address PDN type,  if the cause number is #52, 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 24.301.

Cons:
                    UE needs some memory to store those cause value.
Although UE can decided whether it is allowed to initiate another PDN connection from implementation’s point of view. But, different UE manufacture may have different understandings related to the same procedure, this may lead to different UE implementation and different UE behaviour. 
Therefore, it is better to clearly state that how UE to decide whether it is allowed to initiate another PDN connection from protocol’s standpoint. That is, clearly state in 24.301 that UE shall store those cause values and check those cause values before another PDN connection request can be initiated.

Prososal 1:
                    It is proposed to use soltion 2. 

Issues 2:     For scenario d, following text was excerpted from 24.301:
-------------------start of excerption from 24.301-------------------------------

6.2.2
IP address allocation via NAS signalling

The UE shall set the PDN type IE in the PDN CONNECTIVITY REQUEST message, based on its IP stack configuration as follows:

a)-
A UE, which is IPv6 and IPv4 capable and 
-
has not been allocated an IP address for this APN, shall set the PDN type IE to IPv4v6.
-
has been allocated an IPv4 address for this APN and received the ESM cause #52, "single address bearers only allowed", and is requesting an IPv6 address, shall set the PDN type IE to IPv6.

-
has been allocated an IPv6 address for this APN and received the ESM cause #52, "single address bearers only allowed", and is requesting an IPv4 address, shall set the PDN type IE to IPv4.
…..unrelated omitted…..
-------------------end of excerption from 24.301-------------------------------
The issue here is how UE can judge it has been allocated an IP address or not?  There is the scenario, the UE ask external DHCP server to get an IPv4 address for the first PDN connection, that is the first PDN connection is already activated but the DHCP procedure is still ongoing. In this case, if the UE want to request an IPv6 address at the same time, it is difficult for UE to find out whether it has been allocated an IP address or not. 

It is proposed to use following criterions when UE set PDN type IE: 

------------------ Start of the changes against 24.301 -------------------------

6.2.2
IP address allocation via NAS signalling

The UE shall set the PDN type IE in the PDN CONNECTIVITY REQUEST message, based on its IP stack configuration as follows:

a)-
A UE, which is IPv6 and IPv4 capable and 
-
has no activated PDN connection for this APN, shall set the PDN type IE to IPv4v6.
-
has an activated PDN connection with Assigned PDN Type set to IPv4 for this APN and received the ESM cause #52, "single address bearers only allowed" during the PDN connectivity procedure of the activated PDN connection, and is requesting another PDN connection to this APN, shall set the PDN type IE to IPv6.

-
has an activated PDN connection with Assigned PDN Type set to IPv6 for this APN and received the ESM cause #52, "single address bearers only allowed" during the PDN connectivity procedure of the activated PDN connection, and is requesting another PDN connection to this APN, shall set the PDN type IE to IPv4.
-------------------End of the changes against 24.301 -------------------------
4. Conclusions 
For issue 1, it is clearly that soltion 2 is better than solution 1. It is prosed to agree soltuon 2 and the propsoal 1.

For issue 2, it is proposal to discuss and agree related changes.

Related CR is in C1-091597.

