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1. Introduction
The target for the control plane setup delay is a 100ms transition time between LTE_IDLE to LTE_ACTIVE [1]. Meanwhile, approximately 1350ms is used in todays UMTS networks for the transition from idle mode until the RAB establishment is finalised [2]
. As a result there is a significant delay difference (1250ms) between LTE targets and UMTS reality. 

Also problems exist w.r.t. call setup times: ref [3] indicates CS MO to MT call setup test results with delays between 6.73s and 10.82s. It should be noted that the delay for the IMS call setup is longer than the delay for CS call setup since the INVITE message can only be sent after the IMS signaling RAB is established while the CS SETUP message can be sent before any RAB is established. 
Thus in order to meet the LTE state transition requirements (100ms) and in order have acceptable PS call setup delays, LTE should study possible new approaches to “condense” the signaling flows. 
2. Discussion

2.1 RRC Connection Setup
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Figure1. RRC Connection Setup for LTE
A. Current system
During the RRC connection setup, e.g. dedicated channel (DCH) is established over Uu, and transport bearers are established between Node B and RNC. Some 610ms is used for these procedures [2]. 
If the RNC moves the UE to CELL_FACH state during the RRC connection setup procedure, the dedicated channel and the transport bearer between Node B and RNC do not need to be established yet. In this case, 270ms delay is taken by this procedure [2]. 

B. LTE system
Using shared channels (supporting high peak rates) instead of dedicated resources, and having the RRC function located in the Enhanced Node B (“Merged RNC and Node B”), the RRC connection setup delay can be reduced. 

Furthermore, if the RRC connection request message is combined with RRC connection setup complete message, the signaling delay can be further reduced. 
2.2 Initial Direct Transfer/Security Mode Command
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Figure2. Initial Direct Transfer & Security Mode Command for LTE
A. Current system

After RRC connection establishment, the UE sends the Initial Direct Transfer message carrying the NAS message to the SGSN. The initial UE RANAP message is used to establish SCCP connection between RNC and SGSN. When the SGSN receives the initial UE message, it sends a Security Mode Command message to the RNC to transmit the algorithm information and the keys for ciphering and integrity protection. 500ms delay is given to these procedures [2].
B. LTE system
If the Initial Direct Transfer message is combined with RRC Connection Setup Request message, the signaling delay can be reduced additionally since the initial Direct Transfer and the Security Mode Command do not have to wait for the completion of the RRC connection setup. 
2.3 Activate PDP Context/RAB Assignment/RB Setup
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Figure3. Activate PDP Context/RAB Assignment/RB Setup for LTE
Figure 3. Activate PDP Context/RAB assignment/RB Setup for LTE
Figure3. Activate PDP context/RAB assignment/RB Setup for LTE
A. Current system

When the Security Mode Command procedure is completed, the UE transmits an Activate PDP Context Request message to the SGSN. It contains UE/Service context information, etc. If the SGSN receives this message, it initiates the RAB Assignment procedure and the RNC initiates a RL Reconfiguration and RB Setup procedure for Iu/Iub bearer and Uu bearer establishment. When the RAB Assignment procedure is completed, the SGSN sends an Activate PDP Context Accept message. Then, the UE can send the first IP packet using the established user plane. 
B. LTE system
If Activate PDP Context Request is included in the Initial Direct Transfer message, it can also be sent at the initial phase, e.g. RRC connection setup procedure. Then, the signaling delay can be reduced since the RAB Assignment/RB Setup over Iu/Uu does not have to wait for all RRC connection setup/Initial Direct Transfer/Security Mode Command procedures to be completed. RAB Assignment/RB Setup can be performed together with the Security mode command/RRC Connection Setup Procedure. 
3. Resulting LTE signalling
The fastest transition from LTE_IDLE to LTE_ACTIVE can be obtained by using only one request/response procedure.

Figure 4 provides an overview on how this could be achieved.
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Figure 4: Proposed signalling sequence for connection establishment
1. Some default security information is transmitted over BCCH like e.g. preferred algorithms. These values are only used for the Initial Connection Request.
2. UE performs random access procedure, e.g. Random Access Request/Random Access Response. In this phase, the Enhanced Node B can adjust time and power for this UE, and can allocate a CID for the UE.  
3. The UE transmits an LTE CONNECTION REQUEST message:

4. The enhanced Node B relays the message to the anchor node. It is FFS whether at this point in time the Node-B already has to create a context for this UE, or if this can be postponed until the response from the anchor node has been received.
5. The anchor node verifies the UE authenticity, using the contained security parameters. 
If the authentication fails, the anchor will return an LTE CONNECTION REJECT message, containing very limited information like a CID and a cause value.
If the authentication succeeds, the anchor will then send an LTE CONNECTION RESPONSE message to the enhanced NodeB.
The response message will contain all NAS information that the UE needs to continue the communication.  In addition the message will contain all information that the E-Node-B needs to know at RRC level. This includes e.g. the IK to be used for further communication between E-Node-B and UE.

6. The E-Node-B will take the information received in the LTE CONNECTION RESPONSE over Iu+ into account, determine any additional radio specific signalling that is required in the response message, and protect the whole message with a MAC-I using the IK provided by the anchor node. 
7. The UE verifies the network based on the provided MAC-I. If this check passes, UL transport with the provided IP address can start.
Note 1: 
It is FFS if an additional confirmation message in response to the LTE CONNECTION RESPONSE is required, or whether only a lower layer ACK is sufficient.

4. Conclusion
It is proposed to discuss the proposal from section 3 and see up to what extend the following points are agreeable:

1) In order to speed up the LTE_IDLE -> LTE_ACTIVE transition, all initial signaling required up to the point that the UE can sent the first UL IP packet, will be handled in one request response procedure between UE and access network
;

2) this “LTE CONNECTION ESTABLISHMENT” procedure will incorporate (as far as is required), the functionality of the following UMTS procedures:

· RRC Connection Establishment

· Initial Direct Transfer

· Security Mode Command

· PDP context activation

· RB setup
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� assuming the UE is in CELL_DCH after RRC connection establishment and using a 3.4kbps TrCH for SRBs


� Additional physical layer signalling (e.g. to obtain timing synchronisation) is not part of the single request/response procedure.
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