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1. Introduction
In the last RAN3#55 meeting, the concept of ‘all in one’ procedure which setting up all together the context and the bearer, to be used in Idle-to-Active was agreed. It was also discussed how to model the modification procedure: an ‘all in one’ procedure or one single procedure for one purpose.
This document further clarifies the usage of Initial Context Setup procedure, defines ‘per UE context’ and ‘per Bearer’ related procedure, clarifies the relation between the procedures related to the NAS transport, ‘per UE context’ procedure and ‘per Bearer’ procedure, and proposed the necessary setup, modification and release for S1 procedure.
2. Classification of S1 procedures and their relations
Classification of S1 procedure

S1 procedures and their associated IEs may be classified into the following:
1. NAS message related procedure.
· Procedures in S1 that mainly related to the transport of NAS message between eNB and MME.

· Procedure example: Initial UE Message, NAS UL/DL Transport

2. ‘Per UE context’ related procedure

· Procedures in S1 that mainly relates to the setup, modification or release of a certain context of a UE.

· Procedure example in UTRAN:  Security Mode Command, UE Specific Information
· IE example: Security information, Roaming/Area Restriction, RAN related UE capability, etc.
3. ‘Per Bearer’ related procedure

· Procedures in S1 that mainly relates to the setup, modification or release of a certain bearer (and the related bearer context) within a UE.

·  Procedure example in UTRAN: RAB Assignment
· IE example: QoS information, RAB ID, TE-ID, etc.
The relation between NAS message related procedure, ‘per UE context’ related procedure and ‘per Bearer’ related procedure
Figure 1 illustrates the relation between NAS message related procedure, ‘per UE context’ procedure and ‘per Bearer’ procedure.
Figure 1a illustrates the procedures that need to be performed in the Attach, and figure 1c illustrates the procedure for Idle-to-Active with bearer setup. 
Unlike in the Idle-to-Active with bearer setup procedure where all the necessary procedures: Signalling Connection, Security Command (‘per UE Context’ procedure) and Bearer Setup (‘per Bearer’ procedure) are established in ‘all in one’ manner due to the fast setup requirement, in the Attach procedure, Authentication (NAS message related procedure), Security Context (per UE Context procedure) and Bearer Setup (‘per Bearer’ procedure) needs to be performed in a sequential manner.
On the other hand, figure 1b which illustrates TA Update procedure shows that even in Idle-to-Active there are some cases where ‘all in one’ manner procedure is not needed because there is no necessity to setup any bearer. In such cases only NAS message related procedure (TA Update request) and ‘per UE Context’ related procedure (Security Information setup) need to be performed.
Regarding to the establishment of signalling connection ID (CCID), the exchange of CCID does not require a special procedure. Since the function of the exchange of CCID is to enable signalling transport between eNB and MME, the exchange (setup) of CCID is performed in the UL and DL of the first S1 procedure. 
In the UL it is usually carried in Initial UE Message procedure, and in the DL it can be carried in e.g. NAS DL Transport, ‘per UE Context’ related procedure (the first message of UE Context Setup in the figure1) or in the first message of Initial UE Context Setup procedure.
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Figure 1: the relation between NAS message related procedure, ‘per UE context’ procedure and ‘per Bearer’ procedure.
3. The concept of the necessary S1 Procedure 

From the explanation in section 2, the following point should be the concept for designing S1 procedure for E-UTRAN.
· Single procedures for setup, modification and release purpose need to be defined each for ‘per UE context’ and ‘per Bearer’ related procedures, to support the necessity of sequential procedures (e.g. in Attach) and to avoid the ambiguity of the purpose of each procedures. 
· ‘All in one’ procedure should be defined and used in the procedure that necessitates fast ‘per UE context’ and ‘per Bearer’ setup or fast release, i.e. Idle-to-Active with ‘Service Request’.
Note that the fast ‘all in one’ procedure can be performed because PDP Activation is already being done in the Attach.
Figure 2 elaborates the concept and shows the necessary procedures for S1-AP.
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Figure 2: The necessary procedures to be defined in S1-AP
4. Proposal
From the discussion above, the following concepts should be considered when designing S1 procedure.
· S1 Procedures and its related messages and IE may be classified into NAS related procedure, ‘per UE context’ procedure and ‘per Bearer’ related procedure.

· Single procedures each for setup, modification and release purpose, for ‘per UE context’ and ‘per Bearer’ related procedures, need to be defined to support the necessity of sequential procedures, and to avoid the ambiguity of the purpose of each procedures.

· ‘All in one’ procedure should be defined and used in the procedure that necessitates fast ‘per UE context’ and ‘per Bearer’ setup or fast release, i.e. in Idle-to-Active with ‘Service Request’. 
(Combine procedure such as Initial Context Setup and S1 UE Context Release had already been agreed in RAN3#55)

· The exchange of CCID does not require a special procedure. The establishment of signalling connection will be performed in the first DL and UL S1AP message.

Since the procedures with ‘all in one’ manner (e.g. Initial Context Setup and S1 UE Context Release) have been agreed and single ‘per Bearer’ related procedures (SAE Bearer Setup, Modification, Setup) has already captured in stage2 TS, it is proposed to define the following single procedure:

· A set of procedure of setup, modify of ‘per UE Context’ procedure:

· UE Context Setup procedure

· UE Context Modification procedure

=====================================================================================

Text proposal for TS 36.300 on a setup and modification of ‘per UE Context’ procedure:
19.2.2
S1 Interface Signalling Procedures

Note: 
The following list of S1 procedures reflects the status of agreements in RAN3, might be extended in forthcoming meetings. 

-
SAE Bearer signalling procedures:

-
SAE Bearer Setup procedure;
-
SAE Bearer Release procedure (EPC initiated);

-
SAE Bearer Release procedure (eNB initiated).
-
Handover signalling procedures;

-
Paging procedure;

-
NAS transport procedure:
-
UL direction (Initial UE);

-
DL direction (Direct Transfer).

-
Error Indication procedure:

-
E-UTRAN initiated error indication procedure;

-
EPC initiated error indication procedure.

-
Initial Context Setup procedure;
-
UE Context Management procedure


- UE Context Setup procedure


- UE Context Modification procedure
19.2. x.x
UE Context Management procedure
19.2.x.x.1
UE Context Setup procedure

[image: image3]
Figure 19.2.x.x.1: UE Context Setup procedure
The UE Context Setup procedure establishes the UE context in the eNB according to the UE context IE carried inside the UE CONTEXT SETUP REQUEST.
The UE context IE carried inside UE CONTEXT SETUP REQUEST may be:
- security (key) information　
- roaming restriction information
- …
The UE Context Setup procedure comprises the following steps:

· The EPC initiates the UE Context Setup procedure by sending the UE CONTEXT SETUP REQUEST towards the eNB. 
· Upon the receipt of UE CONTEXT SETUP REQUEST, the eNB setup the context contained in the UE Context IE. 
For setup of security information, the eNB shall convey the security information to the UE.
· The eNB confirms with UE CONTEXT SETUP RESPONSE.s
19.2.x.x.2
UE Context Modification procedure

[image: image4]
Figure 19.2.x.x.2: UE Context Modification procedure
The UE Context Modification procedure modifies the UE context in the eNB according to the UE context IE carried inside the UE CONTEXT MODIFICATION REQUEST.

The UE context IE carried inside UE CONTEXT MODIFICATION REQUEST may be:
- security (key) information
- roaming restriction information
- …
The UE Context Modification procedure comprises the following steps:

· The EPC initiates the UE Context Setup procedure by sending the UE CONTEXT MODIFICATION REQUEST towards the eNB. 

· Upon the receipt of UE CONTEXT MODIFICATION REQUEST, the eNB modifies the context contained in the UE Context IE.
For modification of security information, the eNB shall convey the security information to the UE.
· The eNB confirms with UE CONTEXT MODIFICATION RESPONSE.

=====================================================================================
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