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Introduction
This contribution proposes to address the following points from the Stage 2 TS 23.401 section 5.3.1.1 in TS 24.301:
· if the operator preference is “single IP version only”, the UE should not request another PDN connection for the other IP version; 
· if the operator preference is “single address bearers only”, and the UE requests a dual stack PDN connection, the PDN type may be changed to a single IP version only and a reason cause of "single address bearers only" returned to the UEwhile having a PDN connection using single address bearers only with IPv4 address, the UE is rejected further to a request for another PDN connection for the other IP version for the same APN because the network only supports IPv4.

Moreover, this contribution proposes:
· to assign a value for the “PTI already in use” reject cause: as the “#35 NSAPI already used” from TS 24.008 has no meaning for EPS, it is proposed to use this cause value;
· to remove the editor’s note: “Editor's note: The reject cause values and the actions to be taken are FFS.” in section 6.5.1.4	UE requested PDN connectivity procedure not accepted by the network as it is up to the ESM upper layer to take appropriate actions further to rejection received from the network.

Discussion
Since the current TS 24.301 specifies in section 6.2.2. that the PDN CONNECTIVITY REQUEST allows for specifying an indication for capability/preference for IPv4, IPv6, or IPv4+IPv6, rather than only having a single new cause code “single IP version only”, we propose to use two new cause codes called say “PDN type IPv4 only allowedonly” and “PDN type IPv6 only allowedonly” for the reasons as follows:
1. when the UE specifies an indication for capability/preference for IPv4+IPv6, in the failure case, the cause code received by the UE has clear and directmore information as to which version of IP the network actually supports rather than leaving it vague for the UE to deduce it from other message contentsassume and retry;
1. if UE specifies an indication for capability/preference for IPv4 and only IPv6 is available/supported, the “PDN type IPv6 only allowedonly” cause code can be used to indicate no IPv46 network availability;
1. if UE specifies an indication for capability/preference for IPv6 and only IPv4 is available/supported, the “PDN type IPv4 only allowedonly” cause code can be used to indicate no IPv64 network availability.
Some relevant cases are listed in the table (all requests are meant for the same PDN):

	UE requests
PDN Connectivity
	NW supports
	Additional NW restriction
	Message Sequence
	Cause(s)
	Resulting Bearer(s)

	IPv4
	IPv4
	
	C-Req + A-C
	 (success)
	IPv4

	IPv6
	IPv4
	
	C-Req + C-Rej
	IPv4 only
	none

	IPv4
	IPv6
	
	C-Req + C-Rej
	IPv6 only
	none

	IPv6
	IPv6
	
	C-Req + A-C
	 (success)
	IPv6

	
	
	
	
	
	

	IPv4
	IPv4v6
	
	C-Req + A-C
	 (success)
	IPv4

	IPv6
	IPv4v6
	
	C-Req + A-C
	 (success)
	IPv6

	
	
	
	
	
	

	1. IPv4v6

2. IPv4
	IPv4v6
	Single IP version 
	C-Req + A-C
+
C-Req + A-C
	NW preference: IPv4 only
 (success)
	IPv4 + IPv4

	1. IPv4v6

2. IPv6
	IPv4v6
	Single IP version 
	C-Req + A-C
+
C-Req + C-Rej
	NW preference: IPv4 only

IPv4 only
	IPv4

	1. IPv4v6

2. IPv4
	IPv4v6
	Single IP version 
	C-Req + A-C
+
C-Req + C-Rej
	NW preference: IPv6 only

IPv6 only
	IPv6

	1. IPv4v6

2. IPv6
	IPv4v6
	Single IP version 
	C-Req + A-C
+
C-Req + A-C
	NW preference: IPv6 only
 (success)
	IPv6 + IPv6

	
	
	
	
	
	

	1. IPv4v6

2. IPv4
	IPv4v6
	Single IP version bearer
	C-Req + A-C
+
C-Req + A-C
	Single IP version bearer (success)
	IPv4 + IPv4

	1. IPv4v6

2. IPv6
	IPv4v6
	Single IP version bearer
	C-Req + A-C
+
C-Req + A-C
	Single IP version bearer (success)
	IPv4 + IPv6

	1. IPv4v6

2. IPv4
	IPv4v6
	Single IP version bearer
	C-Req + A-C
+
C-Req + A-C
	Single IP version bearer
(success)
	IPv6 + IPv4

	1. IPv4v6
2. IPv6
	IPv4v6
	Single IP version bearer
	C-Req + A-C
+
C-Req + A-C
	Single IP version bearer
(success)
	IPv6 + IPv6

	1. IPv4v6
2. IPv4v6
	IPv4v6
	Single IP version bearer
	C-Req + A-C
+
C-Req + C-Rej
	Single IP version bearer
Single IP version bearer 
	e.g. IPv4

	C-Req = PDN Connectivity Request
C-Rej = PDN Connectivity Reject
A-C = ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST  + ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT



Proposal
We propose CT1 agrees the text proposal to TS 24.301 as appended to this contribution.

First Change
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If connectivity with the requested PDN cannot be accepted by the network, the MME shall send a PDN CONNECTIVITY REJECT message to the UE. The message shall contain the PTI and a cause value indicating the reason for rejecting the UE requested PDN connectivity.
Upon receipt of the PDN CONNECTIVITY REJECT message, the UE shall stop timer T3482 and enter the state PROCEDURE TRANSACTION INACTIVE.
The PDN CONNECTIVITY REJECT message shall contain a cause code that typically indicates one of the following causes:
#8:		operator determined barring;
#26:	insufficient resources;
#27:	missing or unknown APN;
#29:	user authentication failed;
#30:	activation rejected by Serving GW or PDN GW;
#31:	activation rejected, unspecified;
#32:	service option not supported;
#33:	requested service option not subscribed;
#34:	service option temporarily out of order;
#35XX:	PTI already in use;
Editor's note: The value needs to be defined.
#50:     PDN type IPv4 only allowed;
#51:     PDN type IPv6 only allowed;
#52:     single address bearers only allowed;
#95 – 111:	protocol errors;
#112:	APN restriction value incompatible with active EPS bearer context.
Editor's note: The reject cause values and the actions to be taken are FFS.

Second Change
[bookmark: _Toc202875397][bookmark: _Toc202883090]6.5.1.3	UE requested PDN connectivity procedure accepted by the network
Upon receipt of the PDN CONNECTIVITY REQUEST message, the MME checks whether connectivity with the requested PDN can be established. If no requested APN is included in the PDN CONNECTIVITY REQUEST message, the MME shall use the default APN as requested APN.
If connectivity with the requested PDN is accepted by the network, the MME shall initiate the default EPS bearer context activation procedure (see subclause 6.4.1). 
Upon receipt of the message ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST, the UE shall stop timer T3482 and enter the state PROCEDURE TRANSACTION INACTIVE.
If connectivity with the requested PDN is accepted, but with a restriction of IP version (i.e. both an IPv4 address and an IPv6 prefix is requested, but only one particular IP version, or only single IP version bearers are supported/allowed by the network), cause #50 “PDN type IPv4 only supported” or #51 “PDN type IPv4 only allowed” or cause #52 “single address bearers only allowed”, respectively, as listed in subclause 6.5.1.4, shall be included in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message.
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