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* * * Start of the First Change * * * *

4.1.3.2.2
IPMS solutions

On handover to 3GPP access, UE shall request for IP address preservation by setting Request Type flag to "handover" during the attach procedure.

NOTE:
UE requests for address preservation if S2c is used over source access network or MIPv4 FACoA is used to connect over source access network or UE is capable of Network address preservation.

When the UE provides an indication of its supported mobility modes either during initial attach or on handover, the UE provides such information to the entity performing IPMS during network access authentication, for trusted non-3GPP accesses, or during authentication for tunnel establishment with ePDG, for untrusted non-3GPP accesses.

The network then makes the decision on what mobility protocol to be used for connectivity as described in further clauses depending on the scenario.

* * * Start of the Second Change * * * *

4.7.1
IP Address Allocation with PMIP-based S5/S8

The IP address allocation mechanisms described in clause 5.3.1.1 of TS 23.401 [4] are also valid for the PMIP based S5/S8. This clause is complementary to clause 5.3.1 of TS 23.401 [4] and describes the differences in the IP Address allocation when PMIP-based S5/S8 is used.

For IP address allocation with PMIP-based S5/S8, the following clarifications apply:

-
If the PDN Type associated with the PDN connection is IPv4:

-
If initial and handover attach and deferred IPv4 address allocation is not used, the IPv4 address is allocated via default bearer activation. This case does not present any architecture differences from the GTP based S5/S8 described in clause 5.3.1.2.1 of TS 23.401 [4]. In this case, the Serving GW shall request IPv4 address in the Proxy Binding Update. Then the IPv4 address is assigned by the PDN GW and returned to the Serving Gateway in the Proxy Binding Acknowledgement.

-
If initial and handover attach and deferred IPv4 address allocation is used, the IPv4 address allocation and IPv4 parameter configuration via DHCPv4 according to RFC 2131 [28] and RFC 4039 [29] procedure does not present any architecture differences from the GTP based S5/S8 described in TS 23.401 [4], clause 5.3.1.2.4, except that the Serving GW shall have DHCPv4 relay agent functionality. The Serving GW shall request IPv4 address in the Proxy Binding Update. Then the IPv4 address is assigned by the PDN GW and returned to the Serving Gateway in the Proxy Binding Acknowledgement. The PDN GW shall also send the DHCPv4 Address Allocation Procedure Indication in the same Proxy Binding Acknowledgement message. In this case, the UE IPv4 address assigned by the PDN GW is not provided as part of the default bearer activation procedures to the UE. The Serving GW replaces the IPv4 address assigned by the PDN GW to 0.0.0.0 in the response message to the MME. The MME then forwards the 0.0.0.0 address to the UE. After the default bearer establishment procedure is completed, the UE uses the connectivity with the EPS and initiates the IPv4 address allocation on its own using DHCPv4 as specified in figure 4.7.1-1. The IPv4 address provided to the UE by DHCPv4 procedure shall correspond to the value provided in the Proxy Binding Acknowledgement message.

-
If the IPv4 address is allocated by using DHCPv4 procedure, then at any time after the UE releases the IPv4 address using DHCPv4 or the IPv4 address lease time expires, the PDN GW initiates the "PDN-GW initiated PDN-disconnection" procedure for the given PDN connection. The same IPv4 address shall not be allocated to another UE immediately.

-
If the PDN Type associated with the PDN connection is IPv6:

-
IPv6 network prefix allocation via IPv6 Stateless Address auto-configuration: The IPv6 network prefix is assigned by the PDN GW and returned to the Serving Gateway in the Proxy Binding Acknowledgement. The Serving GW shall advertise the same information as the PDN GW would advertise with GTP based S5/S8. To ensure that link-local address generated by the UE does not collide with the link-local address of the Serving GW, the PDN GW shall provide an interface identifier to the UE and the UE shall use this interface identifier to configure its link-local address. For stateless address auto-configuration however, the UE can choose any interface identifier to generate IPv6 address, other than link-local, without involving the network. The PDN GW shall also provide a link-local address to the Serving GW and the Serving GW shall use the link-local address on the access link shared with the UE. In the case of PMIP-S5/S8 because any prefix that the Serving GW will advertise to the UE is unique, there is no need for the UE to perform Duplicate Address Detection for global uniqueness for any IPv6 address configured from the allocated IPv6 network prefix. However, the Serving GW shall respond with Neighbor Advertisement upon receiving Neighbor Solicitation messages from a given UE. For example, the UE may perform Neighbor Unreachability Detection towards the Serving GW, the Serving GW supports the DAD related functionality similar to that supported by PDN GW in the case of GTP based S5/S8 described in TS 23.401 [4], clause 5.3.1.2.2. Otherwise the PDN GW has the same functions as it is defined in TS 23.401 [4], clause 5.3.1.2.2.

-
IPv6 parameter configuration via Stateless DHCPv6 procedure does not present any architecture differences from the GTP based S5/S8 described in TS 23.401 [4], clause 5.3.1.2.3, except that the Serving GW shall have DHCPv6 relay agent functionality.

-
If sent, the router solicitation from the UE comes subsequent to the Attach procedure, as shown in Figure 4.7.1-2. The IPv6 network prefix assigned in the PMIP Binding Acknowledgement is sent in the Router Advertisement.

-
If the PDN type associated with the PDN connection is IPv4v6:

-
The IPv6 network prefix allocation via IPv6 Stateless Address auto-configuration procedure and IPv6 parameter configuration via Stateless DHCPv6 procedure are the same as for PDN type IPv6 defined in pervious bullets.

-
If initial attach and deferred IPv4 address allocation is used, the Serving GW shall request both IPv6 network prefix and IPv4 address in the Proxy Binding Update. In this case no IPv4 address is assigned by the PDN GW during the attach procedure. Only IPv6 network prefix is returned to the Serving Gateway in the Proxy Binding Acknowledgement. The PDN GW shall also send the DHCPv4 Address Allocation Procedure Indication in the same PBA message. Then the Serving GW shall respond to the UE by setting the IPv4 PDN Address to 0.0.0.0. The UE may obtain an IPv4 address subsequently, by initiating DHCPv4 procedure as specified in figure 4.7.1-1.

-
If initial attach and deferred IPv4 address allocation is not used, the Serving GW shall request both IPv6 network prefix and IPv4 address in the Proxy Binding Update. In this case IPv4 address is assigned by the PDN GW during the attach procedure. IPv6 network prefix and IPv4 address is returned to the Serving Gateway in the Proxy Binding Acknowledgement. The Serving GW shall deliver IPv4 address to the UE.

-
For handover attach (i.e. Request Type set to "handover"), the Serving GW shall request both IPv6 network prefix and IPv4 address in the Proxy Binding Update. Irrespective of whether the UE requested deferred IPv4 address or not. The previously assigned IPv6 network prefix and/or IPv4 address are returned to the Serving Gateway in the Proxy Binding Acknowledgement during the handover attach procedure. If deferred IPv4 address allocation is used for this PDN connection, the PDN GW shall also send the DHCPv4 Address Allocation Procedure Indication in the same PBA message. In this case, the UE IPv4 address is not provided as part of the default bearer activation procedures to the UE. The Serving GW shall respond to the MME by setting the PDN Address to 0.0.0.0. The MME then forwards the 0.0.0.0 address to the UE. After the default bearer establishment procedure is completed, the UE uses the connectivity with the EPS and may renew the IPv4 address allocation using DHCPv4. The IPv4 Address provided to the UE by subsequent DHCPv4, when initiated by the UE, must correspond to the value provided in the PBA.

-
If the IPv4 address is provided to the UE by using DHCPv4 procedure, then at any time after the UE releases the IPv4 address using DHCPv4 or IPv4 address lease time expires, the PDN GW initiates the "PDN Gateway initiated IPv4 address Delete" procedure to delete the IPv4 address from the PDN connection and bearer contexts. The same IPv4 address shall not be allocated to another UE immediately.

-
If an external PDN Address Allocation is needed, the PDN GW follows the same procedures defined in TS 23.401 [4] to obtain the external IP address after the PBU is received and before the PBA is sent.
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Figure 4.7.1-1: IPv4 Address Allocation using DHCP with DHCP Server Collocated with the PDN GW and DHCP Relay in the Serving GW

1.
If the PDN type associated with the PDN connection is IPv4v6 or IPv4, after the default bearer is setup, the UE sends a DHCPv4 Discovery message in broadcast to the network to find available servers.


Steps 2-3 and 11‑14 are only executed if the PDN type is IPv4v6 and IPv4 address was not allocated by the PDN GW in the initial attach procedure. The interaction of PBU messages (2-3) with DHCPv4 related messages (1, 4‑10) is based on draft-ietf-netlmm-pmip6-ipv4-support-05.txt [17].

2.
The Serving GW sends a Proxy Binding Update (MN NAI, APN, UE Address Info) to the PDN GW in order to request the new IPv4 address and update the current registration. The MN NAI identifies the UE for whom the message is being sent. To request for IPv4 address for the UE, the UE Address Information should contain IPv4 address option set to 0.0.0.0, and the HNP shall be set to the HNP of the IP-CAN Session.

3.
The PDN GW responds with a PMIPv6 Binding Acknowledgement (MN NAI, UE Address Info) message to the Serving GW. The MN NAI is identical to the MN NAI sent in the Proxy Binding Update. The PDN GW takes into account the request from Serving GW and the policies of operator when the PDN GW allocates the UE Address Info. The UE address info returns the assigned IPv4 Address and/or IPv6 prefix previously assigned to the UE during attach, if one was requested in the PMIPv6 Proxy Binding Update message. Otherwise, the PDN GW validates the addresses and returns in the UE Address Info IE the IPv4 address and/or IPv6 prefix received in the Proxy Binding Update message.

4.
Upon receiving the DHCPv4 Discovery message, the Serving GW acting as a relay agent shall add its address in the GIADDR option and add the assigned UE IPv4 address (received from PDN GW at the PBA message), if available in the "Address Request" option, and relay the message in unicast within the PMIPv6 tunnel to PDN GW acting as a DHCPv4 server.

5.
When receiving the DHCPv4 Discovery message, the PDN GW should verify the GIADDR option. Then the PDN GW uses "Address Request" option and/or the PMIPv6 tunnel on which the DHCPv4 message is received to identify the UE binding and update it with the 'client identifier' and 'chaddr' combination for subsequent DHCPv4 procedure. After that the PDN GW extends an IPv4 lease offer and sending the DHCPv4 Offer with the assigned UE IPv4 address.

6.
The Serving GW acting as DHCPv4 relay agent relays the DHCPv4 message to the UE.

7.
When the UE receives the lease offer, it sends a DHCPREQUEST message containing the received IPv4 address.

8.
The Serving GW acting as DHCPv4 relay agent relays the DHCPv4 message to the PDN GW.

9.
When the PDN GW receives the DHCPREQUEST message from the UE, it sends a DHCPACK packet to the UE. This message includes the lease duration and any other configuration information that the client might have requested.

10.
The Serving GW acting as DHCPv4 relay agent relays the DHCPv4 message to the UE.


When receiving the DHCPACK message, the UE completes TCP/IP configuration process.

11.
In case a new IPv4 address is allocated, the PDN-GW initiates the PCEF initiated IP-CAN session modification procedure as described in TS 23.203 [19] to inform the PCRF of the IPv4 address allocated to the UE. If PCC rules have changed the PCRF provides the updated PCC rules to the PDN-GW as part of this procedure.

12.
In case QoS rules have to be modified, e.g. change of SDF filters, the PCRF initiates a GW Control and QoS rules provision procedure as described in TS 23.203 [19] to inform the S‑GW of the updated QoS rules.

13.
The S‑GW initiates the "Bearer Modification Procedure without bearer QoS update" as described in TS 23.401 [4], clause 5.4.3, between steps (A) and (B).

14.
The S‑GW informs the PCRF of the success of the QoS rules enforcement, thus ending the GW Control and QoS rules provision procedure described in TS 23.203 [19].


The PDN GW shall discard the unicast DHCPv4 Discovery or Request message with an empty or unknown GIADDR option, if the assigned UE IPv4 address is not delivered to the UE yet.

NOTE 1:
The DHCPv4 client may skip DHCPv4 Discovery phase, and send DHCPv4 Request message in broadcast as the first message. In this case, the Serving GW acting as a relay agent shall add its address in the GIADDR option and add the assigned UE IPv4 address (received from PDN GW in the PBA message) in the "Address Request" option if one was provided in the attach procedure, and relay the message in unicast within the PMIPv6 tunnel to PDN GW acting as a DHCPv4 server.

NOTE 2:
After releasing the IPv4 address using DHCPv4 Release procedure, UE can request an IPv4 address for the same PDN connection subsequently.

NOTE 3:
Allocation of IP address from an external PDN using Radius or Diameter requires the "Proxy Binding Update" of PMIPv6 to carry the relevant PCO that is transported by GTP.
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Figure 4.7.1-2: IPv6 Prefix allocation after the Attach procedure

* * * Start of the Third Change * * * *

8.1
Common Aspects for Handover without Optimizations for Multiple PDNs

This clause describes the common aspects of handover for connectivity with multiple PDNs.

The support of multiple PDNs has the following impacts on the handover procedures for single PDN connectivity:

-
Upon handover from 3GPP access to non-3GPP access, and from non-3GPP access to another non-3GPP access, using S2a or S2b, during the access authentication the HSS/AAA returns to the Trusted Non-3GPP Access or the ePDG the PDN GW identity and the associated APN for each PDN the UE is connected to. For non-3GPP accesses that support UE to establish connectivity to PDNs after attach, the UE performs an attach to the target non-3GPP access indicating that it is a handover, resulting in the UE being connected to one PDN, and the UE establishes connectivity with the remaining PDNs it was connected to in the 3GPP system before the handover using the UE-initiated Connectivity to Additional PDN procedure.

-
If the UE hands over between 3GPP access and a non-3GPP access  and the UE has more than one PDN connection to a given APN in the source access and multiple PDN connections to a single APN are not supported via the target access, only one PDN connection to the given APN will be established in the target access. In this case, the following applies:

a)
If dynamic PCC is deployed and the PCRF receives a Gateway Control Session Establishment Request from the target BBERF indicating an IP-CAN type different from 3GPP access, the PCRF shall select one of the IP-CAN sessions for this APN and continue with the BBERF relocation procedure for that PDN connection.

b)
When the PDN GW receives a PBU over PMIP-based S2a or S2b or S5/S8, the PDN GW shall select one of the PDN connections for this APN and continue with the handover procedure for that PDN connection. The PDN GW shall terminate the remaining PDN connections for that APN without removing the PDN GW information in HSS. If dynamic PCC is deployed, the PDN GW informs the PCRF about the deactivated PDN connections using the PCEF initiated IP-CAN session termination procedure as described in TS 23.203 [19].

c)
Whenever the PDN GW receives a PBU containing an IPv6 prefix or an IPv4 address associated to one of the PDN connections and the IPv6 prefix or the IPv4 address is valid, the PDN GW shall use the IPv6 prefix or the IPv4 address to select the PDN connection out of the active PDN connections. When the information is not included in the PBU, the PDN GW and PCRF shall select the latest PDN connection out of the active PDN connections for the given APN (i.e. the PDN connection that was activated last out of the active PDN connections for the given APN).

NOTE 1:
The UE may disconnect from certain PDN connections while still in the 3GPP access to ensure that there is only one PDN connection per APN when handing over to non-3GPP access.

-
If the UE hands over between 3GPP access and a non-3GPP access and the UE has more than one PDN connection to a given APN in the source access and multiple PDN connections to a single APN is supported in the target access the following applies:

a)
All PDN connections to the same APN shall be handed over.

b)
When the PDN GW receives the request to establish a PDN connection to the given APN, the PDN GW shall select one of the PDN connections for this APN and continue with the handover procedure for that PDN connection.

c)
When S2c is used and it is bootstrapped before the handover to a foreigner link the home address identifies the PDN connection and the PDN GW shall select the PDN connection accordingly.

NOTE 2:
As all PDN connections to a single APN are moved during a handover, the UE initiates the PDN connection re-establishment over the new access network for all of the PDN connections to the given APN. Therefore there is no need for the UE to indicate which of its PDN connections to the given APN is moved with a particular PDN connection establishment request. The UE learns which of its PDN connections is moved as a result of a PDN connection establishment request from the assigned IPv6 prefix/IPv4 address.

NOTE 3:
There is no relation between the values of the PDN connection identities used over S2a/S2b and the EPS bearer identities used within 3GPP networks.

-
Upon handover from non-3GPP access to 3GPP access, if the MME has changed since the last detach or if there is no valid Subscriber context for the UE in the MME, or if the ME identity has changed, during the access authentication the HSS returns the Subscriber Data to the MME, including the PDN GW identity and the associated APN for each PDN the UE is connected to before the handover. The UE performs an attach to the 3GPP access with and indication for "handover" and then establishes connectivity with the remainder of PDNs that it was connected with over the non-3GPP system before the handover, using UE requested PDN connectivity specified in TS 23.401 [4]. The UE provides an indication of "handover" by providing Request Type indicating "handover" in the PDN connectivity request message as specified in TS 23.401 [4].

-
For connectivity based on S2c:

-
Upon handover from 3GPP access to non-3GPP access, and from non-3GPP access to another non-3GPP access, the UE performs DSMIPv6 bootstrapping (if not yet performed) and binding procedures for each PDN connection.

-
Upon handover from non-3GPP access, the UE de-registers the DSMIPv6 binding for each PDN connection.

* * * Start of the Forth Change * * * *

8.2.1.1
General Procedure for GTP based S5/S8 for E-UTRAN Access

The steps involved in the handover from a trusted or untrusted non-3GPP IP access to E-UTRAN connected to EPC are depicted below for both the non-roaming and roaming cases and when PMIPv6 is used on S2a or S2b or MIPv4 FACoA is used on S2a. It is assumed that while the UE is served by the trusted or untrusted non-3GPP IP access, a PMIPv6 tunnel or MIPv4 tunnel is established between the non-3GPP access network and the PDN GW in the EPC.
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Figure 8.2.1.1-1: Handover from Trusted or Untrusted Non-3GPP IP Access to E-UTRAN with PMIPv6 on S2a or S2b or MIPv4 on S2a and GTP on S5/S8 interfaces

NOTE 1:
All steps outside of (A) and (B) are common for architecture variants with GTP-based S5/S8 and PMIP-based S5/S8. Procedure steps (A) and (B) for PMIP-based S5/S8 are described in clause 8.2.1.2.


In case of connectivity to multiple PDNs, the steps in 17 are repeated for each PDN the UE is connected to. The steps in 17 can occur in parallel for each PDN. Other impacts related to the handover for multiple PDNs are described in clause 8.1.

The optional interaction steps between the gateways and the PCRF in the procedures only occur if dynamic policy provisioning is deployed. Otherwise policy may be statically configured with the gateway.

Both the roaming (Figure 4.2.1-2) and non-roaming (Figure 4.2.1-1) scenarios are depicted in the figure. In the roaming case, the vPCRF acts as an intermediary, sending the QoS Policy Rules Provision from the hPCRF in the HPLMN to the Serving GW in the VPLMN. The vPCRF receives the Acknowledgment from the Serving GW and forwards it to the hPCRF. In the non-roaming case, the vPCRF is not involved at all.

The steps involved in the handover are discussed below.

1)
The UE uses a trusted or untrusted non-3GPP access system and is being served by PDN GW (as PMIPv6 LMA or MIPv4 HA).

2)
The UE discovers the E-UTRAN access and determines to transfer its current sessions (i.e. handover) from the currently used non-3GPP access system to E-UTRAN. The mechanisms that aid the UE to discover the 3GPP Access system, are specified in clause 4.8 (Network Discovery and Selection).

3)
The UE sends an Attach Request to the MME with Request Type indicating "Handover" Attach. The message from the UE is routed by E-UTRAN to the MME as specified in TS 23.401 [4] (E-UTRAN). The UE should include any one of the APNs, corresponding to the PDN connections in the source non-3GPP access. The APN is provided as specified in TS 23.401 [4].

4)
The MME may contact the HSS and authenticate the UE.

5)
After successful authentication, the MME may perform location update procedure and subscriber data retrieval from the HSS as specified in TS 23.401 [4]. Since the Request Type is "Handover", the PDN GW identity conveyed to the MME will be stored in PDN subscription context. The MME receives information on the PDNs the UE is connected to over the non-3GPP access in the Subscriber Data obtained from the HSS.

6)
The MME selects an APN, a serving GW and PDN GW as described in TS 23.401 [4]. The MME sends a Create Session Request (including IMSI, MME Context ID (SGSN equivalent is TBD), PDN-GW address, Handover Indication, APN) message to the selected Serving GW. Since the Request Type is "Handover", a Handover Indication information is included.

7) The Serving GW sends a Create Session Request (Handover Indication) message to the PDN-GW in the VPLMN or HPLMN as described in TS 23.401 [4]. Since the MME includes Handover Indication information in Create Session Request message, the Serving GW includes this information in Create Session Request message.


Since Handover Indication is included, the PDN GW should not switch the tunnel from non-3GPP IP access to 3GPP access system at this point.

8)
Since Handover Indication is included, the PDN GW executes a PCEF-Initiated IP CAN Session Modification Procedure with the PCRF as specified in TS 23.203 [19] to obtain the rules required for the PDN GW in the VPLMN or HPLMN to function as the PCEF for all the active sessions the UE has established with the new IP-CAN type as a result of the handover procedure. If the UE had disconnected from the default PDN before handover then the PDN GW executes a PCEF initiated IP CAN Session Establishment procedures as described in TS 23.203 [19].


If the updated PCC rules require establishment of dedicated bearer for the UE, the establishment of those bearers take place before step 12. The establishment of dedicated bearers in combination with the default takes place as described in Annex F of TS 23.401 [4].


Since Handover Indication is included in step 7, the PDN GW stores the new PCC Rules for E-UTRAN access as well as the old PCC Rules for the Trusted or Untrusted Non-3GPP IP access and still applies the old PCC Rules for charging.

NOTE 3:
PDN GW address and Serving GW address selection is as described in the clause "GW selection" in TS 23.401 [4].

9)
The PDN GW responds with a Create Session Response message to the Serving GW as described in TS 23.401 [4].The Create Session Response contains the IP address or the prefix that was assigned to the UE while it was connected to the non-3GPP IP access.

10)
The Serving GW returns a Create Session Response message to the MME as specified in TS 23.401 [4]. This message also includes the IP address of the UE. This message also serves as an indication to the MME that the S5 bearer setup and update has been successful. At this step the PMIPv6 or GTP tunnel(s) over S5 are established.

11)
Radio and Access bearers are established at this step in the 3GPP access as specified in TS 23.401 [4].

12)
The MME sends a Modify Bearer Request (eNodeB address, eNodeB TEID, Handover Indication) message to the Serving GW.

13)
Since the Handover Indication is included in step 12), the Serving GW sends a Modify Bearer Request message to the PDN GW to prompt the PDN GW to tunnel packets from non 3GPP IP access to 3GPP access system and immediately start routing packets to the Serving GW for the default and any dedicated EPS bearers established.


In this step, The PDN GW removes the old PCC Rules for the Trusted or Untrusted Non-3GPP IP access and applies the new Rules for E-UTRAN access for charging.

NOTE 4:
Steps 13 and 14 are not performed if the PDNs are reconnected after handoff by the UE in step 17.

14)
The PDN GW acknowledges by sending Modify Bearer Response to the Serving GW.

15)
The Serving GW acknowledges by sending Modify Bearer Response (EPS Bearer Identity) message to the MME.

16)
The UE sends and receives data at this point via the E-UTRAN system.

17)
For connectivity to multiple PDNs, the UE establishes connectivity to each PDN, the UE was connected to before the handover, besides the PDN connection established in steps 3-15, by executing the UE requested PDN connectivity procedure specified in TS 23.401 [4].

18)
The PDN GW shall initiate resource allocation deactivation procedure in the trusted/untrusted non-3GPP IP access as defined in clause 6.12 or clause 7.9.

* * * Start of the Fifth Change * * * *

9.5.1
General Procedure for GTP-based S5/S8

Figure 9.5.1-1 illustrates a high-level call flow for an optimised HRPD to EUTRAN handover procedure.
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Figure 9.5.1-1: HRPD to EUTRAN handover with GTP-based S5/S8

Editors Note:
Message name Message X need to be changed when 3GPP2 have decided their actual names.

NOTE 1:
UE may need to perform a Tracking Area Update procedure in step 19.

NOTE 2:
UE may perform E-UTRAN attach directly over the E-UTRAN radio.

1.
The UE is registered with HRPD. If may have an ongoing data session established over HRPD access.

2.
Handover decision occurs.

NOTE 4:
The means by which a handover decision is made shall be specified in 3GPP2.

3.
Upon handover decision, the UE initiates the Attach procedure by transmission of a NAS Attach Request message over tunnelling mechanism to the HRPD AN.

4.
When receiving Message X the HRPD AN selects an MME and TAI. This selection is based on a mapping from the current HRPD reference sector to corresponding MMEs and TAI. An S101 Session ID is used to identify signalling related to that UE on S101. The HRPD AN sends an S101 DT to the MME. MME constructs TAI List for the UE based on the received TAI.

NOTE 5:
It is assumed that the NAS UE capabilities shall be transferred as part of the Attach Request. AS UE capabilities shall be obtained by the eNB using existing RRC procedures.

5.
If no UE context for the UE exists anywhere in the network, authentication must be performed. If UE was unknown to the target MME and the old MME, target MME will send an Identity Request to request the UE's IMSI prior to step 5. PDN GW identity is sent from HSS to MME in this step. These messages are tunnelled to/from the UE via the HRPD tunnelling mechanism and the S101 Direct Transfer capability.

6.
If the MME has changed since the last detach, or if it is the very first attach, the MME sends an Update Location to the HSS. The HSS acknowledges the Update Location message by sending an Update Location Ack (IMSI, Subscription data) message to the MME.

7.
The MME selects a Serving GW as described in TS 23.401 [4] and sends a Create Session Request (Handover Indication) message to the selected Serving GW. Since the Request Type is "Handover", a Handover Indication parameter is included.


The Serving GW buffers any downlink packets it may receive from the PDN GW without sending a Downlink Data Notification message to the MME until it receives the Modify Bearer Request message.

8.
The Serving GW creates a new entry in its EPS Bearer table and sends a Create Session Request message to the PDN GW.

9.
The PDN GW executes a PCEF-Initiated IP CAN Session Modification Procedure with the PCRF as specified in TS 23.203 [19] to obtain any new QoS policy and charging rules for all the active sessions as a result of the handover procedure.

10.
The PDN GW returns a Create Session Response message to the Serving GW, with the proper TEIDs and bearer-related information. After this step, the path switch has occurred. The PDN GW may send a Create Bearer Request message combined with the Create Session Response message, which starts the Dedicated Bearer Activation Procedure.

11.
The Serving GW returns a Create Session Response message to the new MME. The Create Bearer Request message may be sent together with the Create Session Response message.

12.
Upon receiving the Create Session Response message, the MME sends an Attach Accept message (and the Bearer Setup Request message if Create Bearer Request message was received) to the UE over the S101 interface. S-TMSI is included if the MME allocates a new S-TMSI. TAI List for the UE is included in the Attach Accept message.

13.
The HRPD AN forwards the Attach Accept (and the Bearer Setup Request message) to the UE.

14.
The UE sends the Attach Complete message (and the Bearer Setup Response message) over the HRPD AN tunnelling mechanism.

15.
The HRPD AN forwards the Attach Complete message (and the Bearer Setup Response message) to the MME.

16.
If Create Bearer Request message was sent by the Serving GW in step 11, the MME sends a Create Bearer Response message to Serving GW.

17.
If Create Bearer Request message was sent by the PDN GW in step 10, the Serving GW sends a Create Bearer Response message to PDN GW.

18.
Upon completion of the E-UTRAN Attach procedure, UE switches over to EUTRAN.

NOTE 6:
Messages 19‑24 are intended to be identical to the corresponding messages for UE Initiated Service Request Procedures as described in TS 23.401 [4].

19.
UE performs the NAS service request procedure. The UE sends NAS message Service Request towards the MME encapsulated in an RRC message to the eNodeB. The RRC message(s) that can be used to carry this NAS message are described in TS 36.300 [6]. The eNodeB forwards the NAS Service request message to MME. NAS message is encapsulated in an S1-AP: Initial UE Message. Details of this step are described in TS 36.300 [6].

20.
The MME sends S1-AP Initial Context Setup Request message to the eNodeB.

21.
The eNodeB performs the RRC radio bearer establishment procedure. The user plane security is established at this step. This step implicitly confirms the Service Request. This step is described in detail in TS 36.300 [6]. When user plane security has been established the EPS bearer state is synchronized between the UE and the network, i.e. the UE should remove any internal resources for bearers that are not set up.


The uplink data from the UE can now be forwarded by eNodeB to the Serving GW. The eNodeB sends the uplink data to the Serving GW address and TEID provided in the step 20.


For connectivity to multiple PDNs the UE initiates re-establishment of the additional PDN connections using the UE requested PDN connectivity procedure described in clause 5.6.1.

22.
The eNodeB sends an S1-AP message Initial Context Setup Complete to the MME. This step is described in detail in TS 36.300 [6].

23.
The MME sends a Modify Bearer Request message to the Serving GW. The Serving GW is now able to transmit downlink data towards the UE.

24.
The Serving GW sends a Modify Bearer Response to the MME.

25.
MME sends HO complete to the HRPD AN, so that it can release resources.

26.
The HRPD resources may be released according to the 3GPP2 specific release mechanism.

27.
At any time after step 9, the P‑GW shall initiate the Resource Allocation Deactivation Procedure in HRPD network.

* * * End of change * * * *
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