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* * * First Change * * * *

4
General
The S101 reference point is defined between the MME and the HRPD access, enabling interactions between E-UTRAN Access and cdma2000 HRPD Access. The S101 interface is required to perform procedures related to optimise HO between the E-UTRAN Access and cdma2000 HRPD Access to allow for pre-registration and handover signalling with the target system. 

The S103 interface is defined between the Serving GW and HRPD PDSN and supports the forwarding of DL data during mobility from E-UTRAN to HRPD. Signalling procedures on the S101 interface are used to set up tunnels on the S103 interface.

The requirements for these interfaces are defined in 3GPP TS 23.402 [2].
The protocol stack used for the S101 interface shall be based on GTPv2-C, see 3GPP TS 29.274 [6] Figure 4.2.0-1.

The UDP header and port numbers definitions shall be as defined in GTPv2-C, see 3GPP TS 29.274 [6] section 4.2.1.

The IP header and IP addresses definitions shall be as defined in GTPv2-C, see 3GPP TS 29.274 [6] section 4.2.2.

Layer 1 and Layer 2 requirements shall as defined in GTPv2-C, see 3GPP TS 29.274 [6] sections 4.2.3 and 4.2.4.
5
Transmission Order and Bit Definitions
Transmission Order and Bit Definitions shall be as defined in GTPv2-C, see 3GPP TS 29.274 [6] section 4.3.
* * * Next Change * * * *

7.2.4
Version Not Supported message

This message contains only the S101 header and indicates the latest S101 version that the MME or HRPD access node entity on the identified UDP/IP address can support (see 3GPP TS 29.274 [6] subclause 7.1.3).
3GPP TS 29.274 [6] specifies the detailed handling and information elements included in the Version Not Supported message.
* * * Next Change * * * *

7.3.2
Direct Transfer Request message

A Direct Transfer Request shall be sent from an MME or HRPD access node to transport an HRPD or an E-UTRAN message to the peer HRPD access node or MME. 
One of the IEs Session ID or Session ID2 but not both shall be included in the message.

Table 7.3.2-1 specifies the information elements included in the Direct Transfer message.

Table 7.3.2-1: Information Elements in a Direct Transfer Request
	Information elements
	Presence Requirement
	Reference
	Instance

	Session ID
	Conditional
	7.5.2
	0

	Session ID2
	Conditional
	7.5.2A
	0

	HRPD Sector ID
	Conditional
	7.5.5
	0

	S101 Transparent Container
	Mandatory
	7.5.6
	0

	PDN GW PMIP GRE Tunnel Info
	Conditional
	7.5.9
	0

	S103 GRE Tunnel Info
	Conditional
	7.5.10
	0

	S103 HSGW IP Address
	Conditional
	7.5.11
	0

	Handover Indicator
	Conditional
	7.5.7
	0

	Tracking Area Identity
	Conditional
	7.5.12
	0

	EUTRAN Round Trip Delay
	Conditional
	7.5.14
	0

	Unauthenticated IMSI
	Conditional
	7.5.13
	0

	Recovery
	Conditional
	7.5.4
	0

	Private Extension
	Optional
	7.5.8
	VS


The HRPD Sector ID parameter shall be included if this message is being sent from the MME to the HRPD access node in case of handover from E-UTRAN to HRPD.

If an HRPD message is being tunnelled between an MME and an HRPD access node, the S101 Transparent Container shall contain the HRPD message.

The Tracking Area Identity parameter shall be included if this message is being sent from the HRPD access node to the MME in case of handover from HRPD to E-UTRAN. 
If the MME receives the EUTRAN Round Trip Delay Estimation Info IE in a message from the eNodeB, the MME shall copy that round trip delay estimation value into the EUTRAN Round Trip Delay parameter and shall include the EUTRAN Round Trip Delay parameter in this message.

If an E-UTRAN message is being tunnelled between an MME and an HRPD access node, the S101 Transparent Container shall contain the E-UTRAN message.

If the Direct Transfer Request message is sent from the MME to the HRPD AN and the MME has the PDN GW IP Address and the PDN GW GRE Key for a PDN Connection, the PDN GW PMIP GRE Tunnel Info IE shall be included when the MME receives CDMA2000 HO Required Indication from the eNodeB, see 3GPP TS 36.413 [12]. The PDN GW PMIP GRE Tunnel Info shall include the PDN Identity and the PDN GW GRE Key for the PDN connection. For each PDN Connection of the UE, there shall be a PDN GW PMIP GRE Tunnel Info Information Element included in the message. The Handover Indicator shall indicate Handover Required in this case. For each PDN GW PMIP GRE Tunnel of the UE, there shall be a PDN GW PMIP GRE Tunnel Info Information Element included in the message.

If the Handover Indicator IE indicates HO Ready during optimized active handover from E-UTRAN to HRPD, the S101 Transparent Container shall contain the HRPD message (=HRPD TCA message). If data forwarding applies, the S103 GRE Tunnel Info IE shall be included. The S103 GRE Tunnel Info IE shall include the PDN Identity and the HSGW GRE Key for a PDN connection. The S103 HSGW IP Address IE shall also be included in this case in the message but only one occurrence. For each PDN connection of the UE which requires data forwarding towards the HSGW, there shall be a S103 GRE Tunnel Info Information Element included in the message.

The Handover Indicator parameter shall be included, if the encapsulated message being carried will cause the UE to leave the source system and tune its radio to the target system. It shall also be included for the case of LTE to HRPD handover, if a Direct Transfer Request message is sent from the MME to the HRPD AN, the MME shall include a Handover Required indication in the Handover Indicator IE, if a Handover Required was received by the MME from the eNodeB.
If the node is contacting its peer for the first time or if the node has restarted recently and the new Restart Counter value has not yet been indicated to the peer, the Recovery IE shall be included. 
If the Handover is for an emergency attached UE and the IMSI is available but not authenticated, then unauthenticated IMSI IE shall be included which shall contain the unauthenticated IMSI of the UE.
7.3.3
Direct Transfer Response message

The message shall be sent from an MME or HRPD access node to its peer HRPD access node or MME as a response to a Direct Transfer Request. 
One of the IEs Session ID or Session ID2 but not both shall be included in the message.

Table 7.3.3-1 specifies the information elements included in the Direct Transfer Response message.

Table 7.3.3-1: Information Elements in a Direct Transfer Response message

	Information elements
	Presence Requirement
	Reference
	Instance

	Session ID
	Conditional
	7.5.2
	0

	Session ID2
	Conditional
	7.5.2A
	0

	Cause
	Mandatory
	7.5.3
	0

	Recovery
	Optional
	7.5.4
	0

	Private Extension
	Optional
	7.5.8
	VS


The Cause value indicates that the encapsulated message was received. Possible Cause values are:
· "Request Accepted".

· "System failure".

· "Mandatory IE incorrect".

· "Mandatory IE missing".

· 
· "Invalid message format".

'No resources available' indicates that not enough resources are available within the receiving system.
* * * Next Change * * * *

7.3.5
Notification Response message

A Notification Response message shall be sent from an MME or HRPD access node to its peer HRPD access node or MME to acknowledge receipt of a Notification Request message. 
One of the IEs Session ID or Session ID2 but not both shall be included in the message.

Table 7.3.5-1 specifies the information elements included in the Notification Response message.

Table 7.3.5-1: Information Elements in a Notification Response message

	Information elements
	Presence Requirement
	Reference
	Instance

	Session ID
	Conditional
	7.5.2
	0

	Session ID2
	Conditional
	7.5.2A
	0

	Cause
	Mandatory
	7.5.3
	0

	Recovery
	Optional
	7.5.4
	0

	Private Extension
	Optional
	7.5.8
	VS


If the MME or HRPD access node receives a Notification Response with a Cause value other than 'Notification Accepted', it should note and log the event and response.

Possible Cause values are:
· "Notification Accepted".
· "System failure".
· "Mandatory IE incorrect".
· "Mandatory IE missing".
· 
· "Invalid message format".

* * * Next Change * * * *

7.5.3
Cause

In a response, the Cause Value shall indicate the acceptance or the rejection of the corresponding request. The Cause value shall be included in the response message.

"Request accepted" shall be returned when an MME or an HRPD Access has accepted a Direct Transfer request.
"Notification accepted" shall be returned when an MME or an HRPD Access has accepted a notification.

"No memory available" shall indicate that the MME or an HRPD Access does not have enough memory to use.
"System failure" shall indicate that a generic permanent error condition has occurred.

"Invalid message format", "Mandatory IE incorrect"and "Mandatory IE missing" shall indicate protocol errors as described in the section on Error handling.
Refer to 3GPP TS 29.274 [6] for the encoding of this Information Element.
Table 7.5.3-1 Cause Values used on the S101 Interface
	Message Type
	Cause value 

(decimal)
	Meaning

	
	0
	Reserved. Shall not be sent and if received the Cause shall be treated as an invalid IE

	Request
	
	

	
	1-15
	Spare. This value range is reserved for Cause values in a request message

	Acceptance Response
	16
	Request accepted

	
	17
	Request accepted partially

	
	18
	Notification accepted

	
	19-63
	Spare. This value range is reserved for Cause values in acceptance response message

	Rejection Response
	64
	Context Non Existent/Found

	
	65
	Invalid Message Format

	
	66
	Spare

	
	67
	Invalid length

	
	68
	Service not supported

	
	69
	Mandatory IE incorrect

	
	70
	Mandatory IE missing

	
	71
	Reserved (See NOTE 1.)

	
	72
	System failure

	
	73
	No resources available

	
	74
	No memory available

	
	75-255
	Spare. This value range is reserved for Cause values in rejection response message

	NOTE 1: This value was allocated in an earlier version of the specification.


NOTE:
In the first release of the present document the value of the length field of this IE is 1 for cause values without "offending IE", and 4 + the length of the offending IE for those including it. In future releases of the specification additional octets may be specified. The legacy receiving entity simply ignores the unknown octets and values in the spare bits.
* * * Next Change * * * *

9
Error Handling

9.1
Protocol Errors
See 3GPP TS 29.274 [6] section 7.7 for the complete specification of protocol error handling.
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