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8.8
S1 CDMA2000 Tunneling Procedures

8.8.1
General

The purpose of S1 CDMA2000 Tunneling procedures is to carry CDMA2000 signalling between UE and CDMA2000 RAT over the S1 Interface. This includes signalling for pre-registration of UE with CDMA2000 HRPD network, signalling for handover preparation for handover from E-UTRAN to CDMA2000 HRPD/1xRTT and pre-registration and paging of UE with CDMA2000 1xRTT CS system. The CDMA2000 messages are not interpreted by the eNB, and their content is outside the scope of this specification, however, additional information may be sent along with the tunnelled CDMA2000 message to assist the eNB and MME in the tunneling procedure. These procedures use an established UE-associated logical S1-connection.

The CDMA2000 messages are transported in an IE of the DOWNLINK S1 CDMA2000 TUNNELING or UPLINK S1 CDMA2000 TUNNELING messages.

8.8.2
Successful Operations

8.8.2.1
Downlink S1 CDMA2000 Tunneling
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Figure 8.8.2.1-1: Downlink S1 CDMA2000 Tunneling Procedure

If a CDMA2000 message shall be sent from the MME to the UE and a UE-associated logical S1-connection exists for the UE the MME should send a DOWNLINK S1 CDMA2000 TUNNELING message to the eNB including the CDMA2000 message in the CDMA2000-PDU IE. The eNB forwards the received CDMA2000-PDU IE to the UE along with an indication of the RAT Type associated with the CDMA2000-PDU IE based on the CDMA2000 RAT Type IE.

If the MME receives handover status information along with the tunnelled downlink CDMA2000 message the MME should include the handover status information in CDMA2000 HO Status IE in the DOWNLINK S1 CDMA2000 TUNNELING message. 

If the DOWNLINK S1 CDMA2000 TUNNELING message contains the E-RABs Subject to Forwarding List IE it indicates that DL forwarding is available for the indicated E-RABs towards the tunnel endpoint identified by the DL GTP TEID IE for those E-RABs.

Editor’s Note: The DL data forwarding behaviour of the eNB for handover to CDMA2000 HRPD/1xRTT should be aligned to the DL data forwarding behaviour of eNB for 3GPP inter-RAT handover.

8.8.2.2
Uplink S1 CDMA2000 Tunneling
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Figure 8.8.2.2-1: Uplink S1 CDMA2000 Tunneling Procedure

When the eNB has received from the radio interface a CDMA2000 message to be forwarded to the MME to which an UE-associated logical S1-connection for the UE exists, the eNB shall send the UPLINK S1 CDMA2000 TUNNELING message to the MME including the CDMA2000 message in the CDMA2000-PDU IE.

If the MME receives the CDMA2000 HO Required Indication IE set to "true" in UPLINK S1 CDMA2000 TUNNELING message the MME should send the necessary handover preparation information to the CDMA2000 target RAT.


If the MME receives any of the CDMA2000 1xRTT SRVCC InfoIE, or the CDMA2000 1xRTT RAND IE in the UPLINK S1 CDMA2000 TUNNELING message the MME shall forward the received information to the CDMA2000 1xRTT RAT. 
If the MME receives the EUTRAN Round Trip Delay Estimation Info IE in the UPLINK S1 CDMA2000 TUNNELING message the MME shall forward the received information to the target HRPD access. The MME shall forward the received CDMA2000 Sector ID IE and CDMA2000-PDU IE to the proper destination node in the CDMA2000 RAT.
Interactions with E-RAB Management procedures:

If, after an UPLINK S1 CDMA2000 TUNNELING message with CDMA2000 HO Required Indication IE set to "true" is sent but before the DOWNLINK S1 CDMA2000 TUNNELING message with CDMA2000 HO Status IE is received, the source eNB receives a MME initiated E-RAB Management procedure on the same UE associated signaling connection, the source eNB shall terminate the MME initiated E-RAB Management procedure by sending the appropriate response message with an appropriate cause value e.g. "S1 intra system Handover Triggered","S1 inter system Handover Triggered" to the MME.

8.8.3
Unsuccessful Operation

Not applicable

8.8.4
Abnormal Conditions

Editor’s Note: Further Assessment required.
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