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Per current description, initiating UE shall include the Link Local IPv6 Address IE when “address allocation not supported” in the initiating UE.

However, when the initiating UE supports IPv4 or IPv6 address allocation, if the target UE has no compatible IP version with the initiating UE or does not support address allocation, the direct link setup will fail and then the initiating UE should try again the direct link setup with another IP addres configuration if it still wants to make a connection with the target UE.
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Hence, 

· in case of the isolated one-to-one communication it is better that the Link Local IPv6 Address IE is included in the DIRECT_COMMUNICATION _REQUEST message even if it supports IPv4 or IPv6 address allocation because if the link local address is delivered to the target UE then it can be used even when the target UE does not support any compatible IP version to the initiating UE; and 
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· In addition, when the remote UEs use MCPTT, IPv6 should be selected for IP configuration to enable support for policy control for Remote UEs
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***** Next change *****
10.4.2.2
Direct link setup procedure initiation by initiating UE

The initiating UE shall meet the following pre-conditions before initiating this procedure:

-
a request from upper layers to establish a direct link with the target UE is received and there is no existing link between the initiating UE and that target UE;

-
the link layer identifier for the target UE (i.e., Layer 2 ID used for unicast communication) is available to the initiating UE (e.g., pre-configured or obtained via ProSe direct discovery); and 

-
the initiating UE is either authorised for ProSe direct communication in the serving PLMN, or has a valid authorization for ProSe direct communication when not served by E-UTRAN.

The initiating UE initiates the direct link setup procedure by generating a DIRECT_COMMUNICATION_REQUEST message with:

-
the User Info set to the initiating UE's user identifier for this one-to-one communication;

Editor’s note (WI: eProSe-ext-CT, CR#0177): How User Info is used to identify the one-to-one communication user is to be clarified by Stage 2 (e.g., SA3 WG).

-
an IP Address Config IE set to one of the following values:

-
"DHCPv4 Server" or "DHCPv4 Client" if only IPv4 address allocation mechanism is supported by the initiating UE; 

-
"IPv6 Router" or "IPv6 Host" if only IPv6 address allocation mechanism is supported by the initiating UE;

-
"DHCPv4 Server & IPv6 Router", "DHCPv4 Server & IPv6 Host", "DHCPv4 Client & IPv6 Host" or "DHCPv4 Client & IPv6 Router" if both IPv4 and IPv6 address allocation mechanisms are supported by the initiating UE; or

-
"address allocation not supported" if neither IPv4 nor IPv6 address allocation is supported by the initiating UE; and
NOTE1:
“address allocation not supported” can be selected only when the direct link setup is not initiated for ProSe UE-to network relaying. 
-
a Link Local IPv6 Address IE formed locally based on IETF RFC 4862 [15] if the direct link setup is not initiated for ProSe UE-to network relaying .

-
a Maximum Inactivity Period IE to indicate the maximum inactivity period of the requesting UE over this direct link.
NOTE2:
The value of Maximum Inactivity Period IE can be calculated based on UE's local settings, such as keepalive timer T4102 (see 10.4.3), retransmission timer T4101 (see 10.4.3), and maximum number of allowed retransmissions for DIRECT_COMMUNICATION_KEEPALIVE message.
After the DIRECT_COMMUNICATION_REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's Layer 2 ID (for unicast communication) and the target UE's Layer 2 ID (for unicast communication), and start timer T4100. The UE shall not send a new DIRECT_COMMUNICATION_REQUEST message to the same target UE while timer T4100 is running.
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Figure 10.4.2.2.1: Direct link setup procedure

10.4.2.3
Direct link setup procedure accepted by the target UE

Upon receiving a DIRECT_COMMUNICATION_REQUEST message, the target UE shall store the pair of Layer 2 IDs (for unicast communication) used in the transport of this message provided by the lower layers and associate them with a direct link context.

The target UE then checks the User Info IE included in the DIRECT_COMMUNICATION_REQUEST message and determines whether this request can be accepted or not. Then, the target UE examines the IP Address Config IE to see whether there is at least one matchedIP address configuration option supported by both the initiating UE and the target UE. If the above check is successful, the target UE shall invoke the direct link authentication procedure as specified in subclause 10.4.5 to establish a security association between the target UE and the initiating UE. Only after the completion of link authentication procedure and have a successful establishment of the security association, the target UE shall send a DIRECT_COMMUNICATION_ACCEPT message to the initiating UE including the User Info IE set to the target UE's User Info.

The target UE shall include an IP Address Config IE set to one of the following values:

-
"DHCPv4 Server" or "DHCPv4 Client" if only IPv4 address allocation mechanism is supported by the target UE and the target UE is able to act as DHCP server or DHCP client; 

-
"IPv6 Host" or "IPv6 Router" if only IPv6 address allocation mechanism is supported by the target UE and the target UE is able to act as IPv6 Router or IPv6 Host;

-
"DHCPv4 Server & IPv6 Router", "DHCPv4 Server & IPv6 Host", "DHCPv4 Client & IPv6 Host", or "DHCPv4 Client & IPv6 Router" if both IPv4 and IPv6 address allocation mechanisms are supported by the target UE; or

-
"address allocation not supported" if neither IPv4 nor IPv6 address allocation is supported by the target UE and the direct link is setup for isolated one-to-one communication.

If the IP Address Config IE is set to "address allocation not supported" or there is no matched IP address configuration option, the target UE shall include a Link Local IPv6 Address IE set to the link-local IPv6 address formed locally, which is available only when the direct link setup is not performed for ProSe UE-to network relaying.
NOTE:
ProSe UE-to-network relay UE supports DHCPv4 Server or IPv6 Router. In addition, in order to support mission critical communication (e.g. MCPTT) for the remote UEs ProSe UE-to-network relay UE should support IPv6 Router and the remote UEs should support IPv6 Host or IPv6 Router.
If the target UE is a ProSe-UE-to-network relay UE, the target UE shall create an inactivity timer T4108 with the value provided in the Maximum Inactivity Period IE included in the DIRECT_COMMUNICATION_REQUEST message, and start the timer T4108 when it has no more messages to send over the link to be established. Once the timer T4108 is started, if any communication activity occurs before the timer T4108 expires, the UE shall stop the timer T4108 and reset it with the initial value, unless a new value is provided in a Maximum Inactivity Period IE in a DIRECT_COMMUNICATION_KEEPALIVE message.
***** Next change *****
10.4.2.5
Direct link setup procedure not accepted by the target UE
If the direct link setup request cannot be accepted, the target UE shall send a DIRECT_COMMUNICATION_REJECT message. The DIRECT_COMMUNICATION_REJECT message contains a PC5 Signalling cause value set to one of the following cause values:
#1
Direct communication to target UE not allowed;

#2
Authentication failure;

#3
Conflict of Layer 2 ID for unicast communication is detected;
#4
Lack of resources for proposed link;
#5
IP version mismatch; or.

#6
Link setup failure due to other errors.
If the target UE is not allowed to accept this request.e.g. based on operator policy or service authorisation provisioning, the target UE shall send a DIRECT_COMMUNICATION_REJECT message containing PC5 Signalling Protocol cause value #1 "Direct communication to target UE not allowed". 

If the direct link setup fails due to the problems in direct link authentication procedure (see 10.4.5), the target UE shall send a DIRECT_COMMUNICATION_REJECT message containing PC5 Signalling Protocol cause value #2 "Authentication failure".
For a received DIRECT_COMMUNICATION_REQUEST message from a Layer 2 ID (for unicast communication), if the target UE already has an existing link established to the UE known to use this Layer 2 ID or is currently processing a DIRECT_COMMUNICATION_REQUEST message from the same Layer 2 ID, but with User Info different from the User Info IE included in this new incoming message, the target UE shall send a DIRECT_COMMUNICATION_REJECT message containing PC5 Signalling Protocol cause value #3 "Conflict of Layer 2 ID for unicast communication is detected".
If the direct link setup fails due to the congestion problems or other temporary lower layer problems causing resource constraints, the target UE shall send a DIRECT_COMMUNICATION_REJECT message containing PC5 Signalling Protocol cause value #4 "Lack of resources for proposed link". 

The IP address configuration will not succeed when:
· 
there is an incompatibility between the IP version supported by the initiating UE and target UE (for instance,the intiating UE has indicated "DHCPv4 Client" in the IP Address Config IE and the target UE has indicated "IPv6 Host" in the IP Address Config IE); or 
· 
in case of ProSe UE-to-network relay: 
a) any compatible option to the remote UE indicates that the ProSe UE-to-network relay UE should act as a client or host (for instance, the remote UE has indicated “DHCPv4 Server” in the IP Address Config IE and the ProSe UE-to-network relay UE has indicated "IPv4 Client" in the IP Address Config IE);
b)  supporting mission critical communication (e.g. MCPTT) for the remote UEs, the compatible option to the remote UE does not indicate that ProSe UE-to-network relay UE should support IPv6 Router and the remote UEs should support IPv6 Host or IPv6 Router or 
c) one of the UEs indicates "address allocation not supported",. 
In this case, the target UE shall reject the request with DIRECT_COMMUNICATION_REJECT message containing PC5 Signalling Protocol cause value #5 "IP version mismatch". The initiating UE may retry the direct link setup procedure with different contents in the in the IP Address Config IE.
For other reasons that causing the failure of link establishment, the target UE shall send a DIRECT_COMMUNICATION_REJECT message containing PC5 Signalling Protocol cause value #6 "Link setup failure due to other errors". 
Upon receipt of the DIRECT_COMMUNICATION_REJECT message, the initiating UE shall stop timer T4100 and abort the Direct link setup procedure. If the cause value in the DIRECT_COMMUNICATION_REJECT message is "Direct communication to target UE not allowed", then the UE shall not attempt to start direct link setup with the same target UE at least for a time period T, and if the initiating UE is a remote UE requesting link setup to a ProSe UE-to-network relay UE, it shall initiate the relay reselection procedure as specified in subclause 10A.2.13.
NOTE:
The length of time period T is UE implementation specific.
***** Next change *****
10.4.6.2
Selection of IP version

When neither of the two UEs on the direct link acts as a ProSe UE-to-network relay, the two UEs shall select the IP version (IPv4 or IPv6) to be used based on the following rules:

-
if one of the UEs has indicated "DHCPv4 Client" in the IP Address Config IE and the other UE has indicated "DHCPv4 Server", "DHCPv4 Server & IPv6 Router" or "DHCPv4 Server & IPv6 Host" in the IP Address Config IE, then the UE that has indicated "DHCPv4 Client" in the IP Address Config IE shall initiate the IPv4 address configuration with DHCPv4 procedure acting as a DHCP client;

-
if one of the UEs has indicated "DHCPv4 Server" in the IP Address Config IE and the other UE has indicated "DHCPv4 Server", "DHCPv4 Server & IPv6 Router" or "DHCPv4 Server & IPv6 Host" in the IP Address Config IE, then the initiating UE in the direct link setup procedure (see subclause 10.4.2) shall initiate the IPv4 address configuration with DHCPv4 procedure acting as a DHCP client;

-
if one of the UEs has indicated "IPv6 Host" in the IP Address Config IE and the other UE has indicated "IPv6 Router", "DHCPv4 Client & IPv6 Router" or "DHCPv4 Server & IPv6 Router" in the IP Address Config IE, then the UE that has indicated "IPv6 Host" in the IP Address Config IE shall initiate the IPv6 address configuration with IPv6 stateless address auto-configuration acting as an IPv6 host;

-
if one of the UEs has indicated "IPv6 Router" in the IP Address Config IE and the other UE has indicated "IPv6 Router", "DHCPv4 Client & IPv6 Router" or "DHCPv4 Server & IPv6 Router" in the IP Address Config IE, then the initiating UE in the direct link setup procedure (see subclause 10.4.2) shall initiate the IPv6 address configuration with IPv6 stateless address auto-configuration acting as an IPv6 host;

-
if one of the UEs has indicated "DHCPv4 Server & IPv6 Host" in the IP Address Config IE and the other UE has indicated "DHCPv4 Client & IPv6 Router" in the IP Address Config IE, then the initiating UE in the direct link setup procedure (see subclause 10.4.2) shall initiate the address configuration procedure for the IP address type that it supports acting as client or host;

-
if one of the UEs has indicated "DHCPv4 Client & IPv6 Host" in the IP Address Config IE and the other UE has indicated "DHCPv4 Server & IPv6 Router" in the IP Address Config IE, then the UE that has indicated "DHCPv4 Client & IPv6 Host" in the IP Address Config IE shall choose the IP version and initiate the corresponding IP address configuration procedure as a client or host;
-
if one of the UEs has indicated "DHCPv4 Client & IPv6 Host" in the IP Address Config IE and the other UE has indicated "DHCPv4 Server & IPv6 Host" or "DHCPv4 Client & IPv6 Router" in the IP Address Config IE, then the UE that has indicated "DHCPv4 Client & IPv6 Host" in the IP Address Config IE shall choose the IP version, which matches as either client and server or host and router, and initiate the corresponding IP address configuration procedure as a client or host;
-
if one of the UEs has indicated "DHCPv4 Server & IPv6 Router" in the IP Address Config IE and the other UE has indicated "DHCPv4 Server & IPv6 Host" or "DHCPv4 Client & IPv6 Router" in the IP Address Config IE, then the latter UE shall choose the IP version, which matches as either client and server or host and router, and initiate the corresponding IP address configuration procedure as a client or host; and
-
if both UEs have indicated "DHCPv4 Server & IPv6 Router" in the IP Address Config IE, then the initiating UE in the direct link setup procedure (see subclause 10.4.2) shall choose the IP version and initiate the corresponding IP address configuration procedure, acting as client or host.

NOTE1:
the other cases are filtered out as “there is no matched IP address configuration option” in the direct link setup procedure as specified in the subclause 10.4.2.3 and 10.4.2.5.
When one of the two UEs on the direct link acts as a ProSe UE-to-network relay, the two UEs shall select the IP version (IPv4 or IPv6) to be used based on the following rules

-
if the remote UE has indicated "DHCPv4 Client", "DHCPv4 Server", "DHCPv4 Client & IPv6 Host", "DHCPv4 Client & IPv6 Router", "DHCPv4 Server & IPv6 Host" or "DHCPv4 Server & IPv6 Router"in the IP Address Config IE and the ProSe UE-to-network relay has indicated "DHCPv4 Server" or "DHCPv4 Server & IPv6 Host" in the IP Address Config IE, the remote UE shall initiate the IPv4 address configuration with DHCPv4 procedure acting as a DHCP client;

-
if the remote UE has indicated "IPv6 Host", "IPv6 Router", "DHCPv4 Client & IPv6 Host", "DHCPv4 Client & IPv6 Router", "DHCPv4 Server & IPv6 Host" or "DHCPv4 Server & IPv6 Router"in the IP Address Config IE and the ProSe UE-to-network relay has indicated "IPv6 Router" or "DHCPv4 Client & IPv6 Router" in the IP Address Config IE, the remote UE shall initiate the IPv6 address configuration with IPv6 stateless address auto-configuration acting as an IPv6 host; and
-
if the ProSe UE-to-network relay has indicated "DHCPv4 Server & IPv6 Router" in the IP Address Config IE,the remote UE shall choose the IP version and initiate the corresponding IP address configuration procedure as a client or host.
NOTE2:
the other cases are filtered out as “there is no matched IP address configuration option” in the direct link setup procedure as specified in the subclause 10.4.2.5.
NOTE3:
In order to support mission critical communication (e.g. MCPTT) the remote UE should choose the IPv6.
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