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1. Introduction
In the last RAN3 meeting, several candidates for S1 signalling procedures are identified. Among the identified procedure there are some procedures that are functionally unclear and may be overlapped, such as S1 Context Setup procedure, NAS Transport procedure UL direction, SAE Bearer Setup.
This document clarifies what should be setup in the S1 interface when the eNB receives the first message from UE that need to be transfer to MME and what kind of S1 procedure will be needed for that purpose. 
2. S1 Context and the setup

S1 Context will consist of context for U-plane (e.g. TEID) and for C-plane (S1 signalling reference ID), and the setup of S1 hence can be differentiated as S1-C setup and S1-U setup.

In this document, the following definition applies:
S1-C setup is defined as S1 signalling connection setup, and
S1-U setup is defined as S1 tunnelling setup, which in some cases includes S1 signalling connection setup.
2.1. S1 signalling connection setup
In UTRAN Iu interface, transport layer (SCCP) need to be setup first before other S1 message can be sent over Iu. (See Annex1) 

However in LTE network, since the signalling transport layer below the S1-AP is SCTP/IP, the setup of the transport layer, which is the setup of SCTP association, will take place at the first time a node is operated.

To enable the transport of NAS message for each UE, what needed to be setup next is the context for each UE’s signalling connection in application layer.
The setup of signalling connection both in S1 and X2 is basically exchanging the signalling reference (it can either be CCID or utilizing SCTP PPI header field) for each UE.
The timing alternatives of setting up the S1 signalling connection are the following:
1. Before the first message that need to be transported from eNB to MME (the UE’s first NAS message).
This alternative will require a separate procedure to setup a signalling connection before the UE’s first NAS message can be sent.
2. Together with the first message that need to be transported from eNB to MME (the UE’s first NAS message).
In this alternative, the setup of signalling connection
Figure 1a and 1b show one possible attach procedure sequence with and without setting up signalling connection (S1 Context Setup procedure), respectively. It can be seen that alternative 1 will result in more number of sequences and hence more delay time before the signalling connection can be established.
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Figure1a: (Possible) sequence for attach procedure with S1 Context Setup procedure
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Figure 1b (Possible) sequence for attach procedure without S1 Context Setup procedure

The alternative 2 goes along with today’s RANAP where Initial UE Message procedure’s purpose is to establish and Iu signalling connection before transferring the initial NAS-PDU to the CN node [2].
2.2. S1 signalling connection setup inside S1 tunnelling setup
The procedure for the S1 tunnelling setup, which basically consists of two setups: setting up the QoS and exchanging the TEID for the respective SAE Access Bearer, will likely be done by SAE Bearer Setup procedure. 
In some cases such as Call Initiation procedure, S1 signalling connection will be accommodated in part of SAE Bearer Setup procedure message. 
Figure 2 shows one possible Call Initiation procedure where SAE BEARER SETUP message accommodates the S1-C signalling connection setup (by carrying MME signalling reference from MME).
See the difference between SAE Bearer Setup procedure in Call Initiation (figure 2) and SAE Bearer Setup procedure in Attach (figure 1b).
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Figure 2: SAE Bearer Setup procedure in (a possible) call initiation procedure
In figure 1a, the S1 tunnel (SAE Access Bearer) is setup after the S1 signalling connection is established in e.g. after the attach procedure, and in the figure 2 SAE Access Bearer procedure will first setting up the signalling connection and at the same time establishing the tunnel (exchanging the TEID).
3. Conclusion and proposal
It is proposed to agree to the following proposal:
Proposal 1: S1 signalling connection for each UE (exchange of signalling reference ID) is setup together with the first message that carries the UE’s first message to the EPC.
Proposal 2: The S1-AP message that is used to convey the first UE’s NAS message shall support the exchange 
of the associated UE’s S1 signalling reference, by providing the necessary IE inside the message.

Proposal 3: S1 Context Setup procedure in R3.018 may not be necessary if the purpose is to setup C-plane context for a UE’s signalling connection. 
4. Reference
[1] R3.018
[2] TS25.413 ‘UTRAN Iu interface RANAP signaling’.
ANNEX
Annex1: Attach Procedure in UTRAN
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Figure annex1: Attach procedure sequence in UTRAN

Annex2: Bearer Setup in UTRAN
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Figure annex2: RAB Setup in UTRAN







































































































































































































































PAGE  
4

_1232317875.vsd
テキスト�

横側のハンドルをドラッグしてテキスト ブロックの幅を変更します。�

横側のハンドルをドラッグしてテキスト ブロックの幅を変更します。�


_1232354097.vsd
横側のハンドルをドラッグしてテキスト ブロックの幅を変更します。�


_1232147063.vsd
横側のハンドルをドラッグしてテキスト ブロックの幅を変更します。�

UE


RNC


xGSN


Security Procedure


SCCP: CC


RRC: RRC Connection Request


RRC: RRC Connection Setup


RRC: RRC Connection Setup Complete


RRC: Initial Direct Transfer (GMM:Attach Request)


SCCP: CR(RANAP:Initial UE MEssage (GMM:Attach Request))


SCCP: DT1(RANAP: Direct Transfer (GMM: Attach Accept))


SCCP: DT1(RANAP: Direct Transfer (GMM: Attach Complete))


RRC: DL Direct Transfer (GMM: Attach Accept)


RRC: DL Direct Transfer (GMM: Attach Complete)


Bearer Setup


SCCP setup�


_1232317494.vsd
テキスト�

横側のハンドルをドラッグしてテキスト ブロックの幅を変更します。�

横側のハンドルをドラッグしてテキスト ブロックの幅を変更します。�


_1232146905.vsd
横側のハンドルをドラッグしてテキスト ブロックの幅を変更します。�

UE


RNC


xGSN


RRC: Initial Direct Transfer 
(NAS: Request PDP Context Activation)


SCCP: DT1 (RANAP: Direct Transfer  
(NAS: Request PDP Context Activation))


SCCP: DT1 (RANAP: RAB Assignment Request)


RRC: Radio Bearer Setup 


RRC: Radio Bearer Setup Complete


SCCP: DT1 (RANAP: RAB Assignment Response)


SCCP: DT1 (RANAP: Direct Transfer 
(NAS: Activate PDP Context Accept))


RRC: DL Direct Transfer  (NAS: Activate PDP Context Accept)


RAB Setup�


