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1. Introduction
To meet 100ms transition time from LTE idle to LTE active, it has been agreed to reduce the number of subsequent steps to be performed by a “condense” signaling flows, e.g. merging RRC connection establishment, Security mode command, RAB assignment and PDP context activation procedures [1]. 

This contribution includes further consideration on how apply the “condense” signaling flows to LTE detach to LTE active transition. 
2. Discussion

For the design of LTE detach to LTE active signaling flows, it is reasonable to apply “condense” signaling flows, which was agreed for LTE idle to LTE active. It can reduce delay from LTE detach to LTE active even though there is no time requirement on it. In some scenario, this delay reduction can be helpful, e.g. inter-RAT HO, immediate call initiation after switch on, etc. In addition, there is not needed to define separate numbers of subsequent steps only for LTE detach to LTE active by using “condense” signaling flows. 

At the first attach, UE does not contain any security key set information and network node does not have security association for the UE either. In this case, “condense” signaling flows for LTE detach to LTE active would have some limits since ciphering or integrity protection is not possible before authentication procedure. 

Figure 1 illustrates possible message sequence for LTE detach to LTE active using “condense” signaling flows when the UE does not contain any security key set information. 
On the other hand, at subsequent attach, UE contains security key set information. In this case, “condense” signaling flows for LTE detach to LTE active has no limits as illustrated above. Assuming network keeps security association for the UE, the UE can perform ciphering and integrity protection on the first UL “condense” signaling. 
Figure 2 illustrates possible message sequence for LTE detach to LTE active using “condense” signaling, which PDP context activation is also included in RADIO RESOURCE CONNECTION REQ, since the UE contains security key set information to be needed to cipher it. 
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Figure1. Message sequence for LTE detach to LTE active when UE has no security key set info
1) System information includes UIAs/UEAs supported by network
2) UE selects UIA/UEA to be used

3) UE transmits RADIO RESOURCE CONNECTION REQ, which is “condense” message by merging necessary information from RRC Connection REQ/COM + IDT + Attach REQ

Note1: UE cannot perform ciphering & integrity protection check 
4) E-NB forwards RADIO RESOURCE CONNECTION REQ to corresponding aGW
5) aGW transmits RADIO RESOURCE CONNECTION RES by merging with Authentication REQ and UE transmits RADIO RESOURCE CONNECTION ACK by merging with Authentication RES

6) aGW starts security functions on SECURITY MODE COMMAND, which is “condense” message by merging necessary information from SMC + Attach Accept, and transmits it to E-NB

7) E-NB starts security functions on SECURITY MODE COMMAND, which is “condense” message by merging necessary information from SMC + Attach Accept, and transmits it to UE
8) UE starts security functions on SECURITY MODE COMMAND RES, which contains necessary information from SMC Complete + Activate PDP Context
9) aGW transmits RB SETUP, which is “condense” message by merging necessary information from RAB Assignment REQ + Activate PDP Context Accept

Note2: to confirm the successful completion of the integrity check, explicit RADIO RESOURCE CONNECTION ACK message is assumed.
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Figure2. Message sequence for LTE detach to LTE active when UE has security key set info
1) System information includes UIAs/UEAs supported by network

2) UE selects UIA/UEA to be used

3) UE starts security functions on RADIO RESOURCE CONNECTION REQ, which is “condense” message by merging necessary information from RRC Connection REQ/COM + IDT + Attach REQ + Activate PDP Context, and transmits it to E-NB
Note1: UE performs ciphering & integrity protection check on RADIO RESOURCE CONNECTION REQ using the stored security key set information
Note2: FRESH can be handled differently compared to UMTS, e.g. UE initiated FRESH, FRESH by system information [2], no FRESH for LTE [3] 

4) E-NB forwards RADIO RESOURCE CONNECTION REQ to corresponding aGW
5) Using security association for the UE, aGW starts security functions on RADIO RESOURCE CONNECTION RES, which is “condense” message by merging necessary information from SMC + RAB Assignment REQ + Attach RES + Activate PDP Context Accept, and transmits it to E-NB

6) E-NB starts security functions on RADIO RESOURCE CONNECTION RES, which is “condense” message by merging necessary information from RRC Connection Setup + SMC + RB Setup + Attach RES + Activate PDP Context Accept, and transmits it to UE

Note3: to confirm the successful completion of the integrity check, explicit RADIO RESOURCE CONNECTION ACK message is assumed.
3. Conclusion
It is proposed to discuss message sequence for LTE detach to LTE active in the section 2. It describes how to apply “condense” signaling flows into LTE detach to LTE active. If agreeable, it is also proposed to be reflected into TR 25.813.
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