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1 Introduction
The delay optimization on CS fallback procedure has always been discussed and investigated. The enhanced redirection CS fallback procedure was discussed and agreed in order to reduce CS fallback delay. In This paper investigates another optimization on enhanced redirection CS fallback procedure to try to reduce the delay as much as possible. 
2 Discussion
According to current specification TS 36.413, for optimized redirection CS fallback the eNB should spend time to allocate resources / E-RAB setup (RRC Reconfiguration) and security activation towards the UE followed by an RRC Release, especial for CS fallback from RRC_IDLE. The current call flow corresponding to the CS fallback with enhanced redirection is depicted below:
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1. RRC CONNECTION REQUEST

2. RRC CONNECTION SETUP

3. RRC CONNECTION SETUP COMPLETE

7a. RRC CONNECTION RECONFIGURATION (E-

RAB setup, Optional with Measurement Config.)

4. INITIAL UE MESSAGE (CS fallback indication)

5a.  INITIAL CONTEXT SETUP REQUEST(CS fallback 

indication)

5b. INITIAL CONTEXT SETUP RESPONSE

6a. SECURITY MODE COMMAND

6b. SECURITY MODE COMPLETE

7b. RRC CONNECTION RECONFIGRATION 

COMPLETE

8. RRC CONNECTION RELEASE 

(redirection with system information.)

9.  UE CONTEXT RELEASE REQUEST

T1


Fig.1 Redirection based CS fallback (MO form IDLE)

Note: T1 is the time for transmission and handling of RRC Security Mode and RRC Connection Reconfiguration procedure.

According to estimated delay analysis in [1], in the extreme case described in [2], i.e. the uplink can sustain a data rate of 24 kbps and downlink can sustain 96 kbps, T1 is 33.5ms + processing delay in UE. As specified in TS 25.912, the typical time of processing delay is 4ms. Thus, in some case, T1 is about 40ms. And in good radio case, T1 is about 10ms.
To reduce T1 is possible and flexible in actual network configuration:

· Blind redirection without measure result is existing and allowed; 

· E-RAB is not necessary to be setup in optimization redirection CS fallback procedure;

· RRC Connection Release can be sent before security activity as specified in TS 36.331.
For above analysis, when receiving INITIAL CONTEXT SETUP REQUEST message, the eNB can send response message immediately without ERAB setup and security activity. It is not possible to reuse INITIAL CONTEXT SETUP RESPONSE message since the included E-RAB Setup List IE is mandatory. A simple way is eNB can response INITIAL CONTEXT SETUP FAILURE message with appropriate cause value, e.g. “CS Fallback Triggered”. Based on above analysis, the optimized procedure can be given:
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1. RRC CONNECTION REQUEST

2. RRC CONNECTION SETUP

3. RRC CONNECTION SETUP COMPLETE

4. INITIAL UE MESSAGE (CS fallback indication)

5a.  INITIAL CONTEXT SETUP REQUEST(CS fallback 

indication)

5b. INITIAL CONTEXT SETUP FAILURE

6. RRC CONNECTION RELEASE 

(redirection with system information.)

7.  UE CONTEXT RELEASE REQUEST


Fig.2 Optimization procedure for Redirection based CS fallback (MO form IDLE)
3 Conclusion and Proposal
This paper has shown the flexibility and necessary of optimizing redirection CS fallback for some use case, e.g. blind redirection CS fallback.
The paper has also proposed a simple solution that eNB may response INITIAL CONTEXT SETUP FAILURE message with appropriate cause value, e.g. “CS Fallback Triggered” in order to limit the CS fallback delay as much as possible
If the solution is agreed, the related CR is given in R3-101410.
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6b. SECURITY MODE COMPLETE


1. RRC CONNECTION REQUEST


2. RRC CONNECTION SETUP


3. RRC CONNECTION SETUP COMPLETE


7a. RRC CONNECTION RECONFIGURATION (E-RAB setup, Optional with Measurement Config.)


4. INITIAL UE MESSAGE (CS fallback indication)


5a.  INITIAL CONTEXT SETUP REQUEST(CS fallback indication)


5b. INITIAL CONTEXT SETUP RESPONSE


6a. SECURITY MODE COMMAND


8. RRC CONNECTION RELEASE (redirection with system information.)


9.  UE CONTEXT RELEASE REQUEST
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7b. RRC CONNECTION RECONFIGRATION COMPLETE
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1. RRC CONNECTION REQUEST


2. RRC CONNECTION SETUP


3. RRC CONNECTION SETUP COMPLETE


4. INITIAL UE MESSAGE (CS fallback indication)


5a.  INITIAL CONTEXT SETUP REQUEST(CS fallback indication)
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