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1. Introduction
For the purpose of optimized mobility towards CDMA2000 systems, the UE may trigger (pre)registration from idle or active/connected states. The CDMA2000 (pre)registration messages are tunneled through EUTRAN using RRC UL/DL information transfer and S1 UL/DL S1 CDMA2000 tunneling messages.
When (pre)registration is triggered in RRC_CONNECTED state, these messages are transferred over an existing RRC connection and UE logical S1 connection. When triggered in idle state, two solutions may seem possible to transfer these messages:
1) Establish the RRC connection and send the CDMA2000 messages right away (i.e. the TAU model)

2) Perform the idle to active transition (i.e. using Service Request) and then send the (pre)registration messages

The purpose of this contribution is to show both solutions and agree on the one to be standardized to ensure proper interworking between UE and network.
2. Discussion
The two solutions mentioned above are described in more details below.
2.1 CDMA signaling right after RRC connection establishment
When a TAU is triggered by the UE, it first establishes the RRC connection and then sends the NAS TAU message. The NAS TAU message is actually piggybacked in the RRC connection setup complete, and then into the S1 Initial UE message which will trigger the establishment of the S1 UE logical connection.
In principle, CDMA messages that need to be sent from idle mode could use the TAU model, but the current specifications currently disallow such behavior:

· TS36.331 doesn’t allow piggybacking CDMA messages in RRC connection setup complete

· TS36.413 doesn’t allow CDMA messages to be piggybacked in the Initial UE message OR doesn’t allow the UL CDMA S1 Tunneling to trigger the establishment of the S1 UE connection (as shown below).

As mentioned above, this option is currently not supported in specs.
2.2 Idle to active transition

This solution is based on bringing the UE is active state and then transferring all the relevant CDMA2000 signaling. This seems to be the current assumption in TS36.413, since the Initial UE message which is used to establish the S1 UE logical connection cannot be used to piggyback CDMA2000 messages. Also is currently stated that the S1 CDMA2000 tunneling procedure can only be run over an already established S1 connection: 

“These procedures use an established UE-associated logical S1-connection” (clause 8.8.1).

In principle, this solution can work, but requires the establishment of the user plane (possibly multiple bearers), which may be unnecessary. However, since the pre-registration make take a long time (in the order of seconds), it may be better to establish the bearers in case there is data to be sent. Also, it should be noted that this might require the CDMA layers to interact directly with the NAS protocol in the UE to trigger the Service Request.

3. Proposal and Conclusion
In order to make sure user data can be sent during the pre-registration procedure, when triggered from idle mode, it is proposed that UE use the NAS Service request to transition from idle to active, and then its CDMA signaling. In order to ensure consistent UE behavior, a text proposal mandating that UL/DL information transfer carrying CDMA2000 messages be sent only when SRB2 is established is written below.
4. Text proposal

Start of first change.

5.6.1
DL information transfer

5.6.1.1
General
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Figure 5.6.1.1-1: DL information transfer

The purpose of this procedure is to transfer NAS or (tunnelled) non-3GPP dedicated information from E-UTRAN to a UE in RRC_CONNECTED.

5.6.1.2
Initiation

E-UTRAN initiates the DL information transfer procedure whenever there is a need to transfer NAS or non-3GPP dedicated information. E-UTRAN initiates the DL information transfer procedure by sending the DLInformationTransfer message.

5.6.1.3
Reception of the DLInformationTransfer by the UE

Upon receiving DLInformationTransfer message, the UE shall:

1>
If CHOICE informationType is set to nas3GPP:

2>
Forward the NAS-DedicatedInformation to the NAS upper layers. 

1>
If CHOICE informationType is set to cdma2000:

2>
Forward the cdma2000-Type and the cdma2000-DedicatedInfo to the CDMA upper layers.

5.6.2
UL information transfer

5.6.2.1
General
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Figure 5.6.2.1-1: UL information transfer

The purpose of this procedure is to transfer NAS or (tunnelled) non-3GPP dedicated information from the UE to E-UTRAN.

5.6.2.2
Initiation

A UE in RRC_CONNECTED initiates the UL information transfer procedure whenever there is a need to transfer NAS or non-3GPP dedicated information. The UE initiates the UL information transfer procedure by sending the ULInformationTransfer message.

5.6.2.3
Actions related to transmission of ULInformationTransfer message

The UE shall set the contents of the ULInformationTransfer message as follows:

1>
If there is a need to transfer NAS information:

2>
Set the informationType to nas3GPP. 

2>
Include the NAS-DedicatedInformation. 

1>
If there is a need to transfer CDMA2000 information:

2>
Set the informationType to cdma2000;

2>
Set the cdma2000-MessageType in accordance with the information received from CDMA200 upper layers;

2>
Include the cdma2000-Type and the cdma2000-DedicatedInfo;
2>
Transfer the ULInformationTransfer message over SRB2;
5.6.2.4
Failure to deliver ULInformationTransfer message

The UE shall:

1> If mobility (i.e. handover, RRC connection re-establishment) occurs before the successful delivery of ULInformationTransfer messages has been confirmed by lower layers:

2>
Inform upper layers about the possible failure to deliver the information contained in the concerned ULInformationTransfer messages;

Editor's note:
Awaiting confirmation from CT1 (in response to R2-080604) 
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