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============== START OF FIRST CHANGE ===========

5.3.2
Attach procedure

5.3.2.1
E-UTRAN Initial Attach

A UE/user needs to register with the network to receive services that require registration. This registration is described as Network Attachment. The always-on IP connectivity for UE/users of the EPS is enabled by establishing a default EPS bearer during Network Attachment. The PCC rules applied to the default EPS bearer may be predefined in the PDN GW and activated in the attachment by the PDN GW itself. The Attach procedure may trigger one or multiple Dedicated Bearer Establishment procedures to establish dedicated EPS bearer(s) for that UE. During the attach procedure, the UE may request for an IP address allocation. Terminals utilising only IETF based mechanisms for IP address allocation are also supported.

During the [Power-on (FFS)] Initial Attach procedure the Mobile Equipment Identity is obtained from the UE. The MME operator may check the ME Identity with an EIR. At least in roaming situations, the MME should pass the ME Identity to the HSS, and, if a PDN-GW outside of the VPLMN, should pass the ME Identity to the PDN-GW.

The Attach procedure shall also be used when a UE is already Attached over GERAN/UTRAN, but has no PDP context established, and performs access change to E-UTRAN.
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Figure 5.3.2.1-1: Attach procedure

NOTE:
For a PMIP-based S5/S8, procedure steps (A), (B), and (C) are defined in TS 23.402 [2]. Steps 6, 9, 13, 14 and 15 concern GTP based S5/S8.

1.
The UE initiates the Attach procedure by the transmission of an Attach Request (IMSI or old GUTI, last visited TAI (if available), UE Network Capability, PDN Address Allocation, Protocol Configuration Options, Attach Type) message together with an indication of the Selected Network and provision of an indication whether S-TMSI has been allocated in the current PLMN or not to the eNodeB. IMSI shall be included if the UE does not have a valid GUTI available. If the UE has a valid GUTI, it shall be included. If available, the last visited TAI shall be included in order to help the MME produce a good list of TAIs for any subsequent Attach Accept message. Selected Network indicates the PLMN that is selected for network sharing purposes. UE Network Capability is described in clause "UE capabilities". If a NAS security association between the UE and the MME already exists, the Attach Request message shall be integrity protected in order to allow validation of the UE by the MME. It is FFS if the Attach Request message, or any individual information elements included in it, may also be encrypted to ensure its confidentiality. The PDN Address Allocation indicates whether the UE wants to perform the IP address allocation during the attach procedure and, when known, it indicates the UE IP version capability (IPv4, IPv4/IPv6, IPv6), which is the capability of the IP stack associated with the UE. Protocol Configuration Options (PCO) are used to transfer parameters between the UE and the PDN GW, and are sent transparently through the MME and the Serving GW. Attach Type indicates "Handover" when the UE has already an activated PDN GW/HA due to mobility with non-3GPP accesses. 


Editor's note:
It's assumed that all the radio capabilities of the UE that the eNodeB has to know in order to handle radio resources for this UE are send to eNodeB upon RRC connection establishment.

Editor's note:
It's FFS whether the other values of the PDN Address Allocation and related use should be considered.

2.
The eNodeB derives the MME from the received S-TMSI and the indication whether S-TMSI has been allocated in the current PLMN or not. and from the indicated Selected Network. If that MME is not associated with the eNodeB, the eNodeB selects an MME as described in clause 4.3.8.3 on "MME selection function". The eNodeB forwards the Attach Request message to the new MME contained in a S1-MME control message (Initial UE message) together with the Selected Network and an indication of the E-UTRAN Area identity, a globally unique E-UTRAN ID of the cell from where it received the message to the new MME.
============== STOP OF FIRST CHANGE ===========

============== START OF SECOND CHANGE ===========

5.3.2.2
UTRAN/GERAN Initial Attach

When a UE attaches to UTRAN/GERAN, it executes the normal attach procedure as defined in TS 23.060 [7]. When the UE needs an IP address, it initiates PDP context activation procedure right after the attach procedure as defined in TS 23.060 [7].

Editor's note:
It is FFS how to handle the case when the UE changes to E-UTRAN access when it only has a PDP context over GERAN/UTRAN which maps to a GBR bearer over E-UTRAN.

5.3.3
Tracking Area Update procedures

5.3.3.1
Tracking Area Update procedure with MME and Serving GW change
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Figure 5.3.3.1-1: Tracking Area Update procedure with MME and Serving GW change

NOTE:
For a PMIP-based S5/S8, procedure steps (A) and (B) are defined in TS 23.402 [2]. Steps 9 and 10 concern GTP based S5/S8.

1.
The UE detects a change to a new TA by discovering that its current TAI is not in the list of TAIs that the UE registered with the network.

2.
The UE initiates the TAU procedure by sending a TAU Request (old GUTI, last visited TAI, active flag, EPS bearer status) message together with provision of  an indication whether S-TMSI has been allocated in the current PLMN or not and an indication of the Selected Network to the eNodeB. The old GUTI shall be included. The last visited TAI shall be included in order to help the MME produce a good list of TAIs for any subsequent TAU Accept message. Selected Network indicates the network that is selected. Active flag is a request by UE to activate the radio and S1 bearers for all the active EPS Bearers by the TAU procedure when the UE is in ECM-IDLE state. The EPS bearer status that indicates each EPS bearer that is active in the UE.

3.
The eNodeB derives the MME from the received S-TMSI and the indication whether S-TMSI has been allocated in the current PLMN or not and from the indicated Selected Network. If that MME is not associated with that eNodeB,the eNodeB selects an MME as described in clause 4.3.8.3 on "MME Selection Function".


The eNodeB forwards the TAU Request message together with an indication of the E-UTRAN Area Identity, a globally unique E-UTRAN ID, of the cell from where it received the message and with the Selected Network to the new MME.
============== STOP OF SECOND CHANGE ===========

============== START OF THIRD CHANGE ===========

5.3.3.2
E-UTRAN Tracking Area Update

The Tracking Area Update procedure takes place when a UE that is registered with an MME and/or a 3G-SGSN selects an E-UTRAN cell. The procedure is initiated by the UE, if the UE changes thereby to a Tracking Area that the UE has not yet registered with the network or if the P-TMSI update status is "not updated" due to bearer configuration modifications performed between UE and SGSN when ISR is activated. This procedure is initiated by an idle state UE. The cell selection is described in TS 25.304 [12] and TS 25.331 [33].

This TA update case is illustrated in Figure 5.3.3.2-1.
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Figure 5.3.3.2-1: Tracking Area Update

Editor's Note:
It appears that some steps are missing to complete the message flow e.g. what triggers Iu Release and whether the old MME needs to Delete Bearers to the old S-GW also.
NOTE 1:
For a PMIP-based S5/S8, procedure steps (A) and (B) are defined in TS 23.402 [2]. Steps 8 and 10 concern GTP based S5/S8.

1.
The UE selects an E-UTRAN cell of a Tracking Area which is not in the UE's list of TAI's that the UE registered with the network.

2.
 The UE initiates a TAU procedure by sending a Tracking Area Update Request (UE Network Capability, active flag, old RAI, old P-TMSI, EPS bearer status, Update Type, GUTI (if available), P-TMSI signature) message to the eNodeB. The UE provides an indication whether S-TMSI has been allocated in the current PLMN or not to the eNodeB. Selected Network indicates the network that is selected. Active flag is a request by the UE to activate the radio and S1 bearers for all the active EPS Bearers by the TAU procedure. Old TAI and old S-TMSI are included if the UE holds a valid S-TMSI. Old RAI and old P-TMSI are included if the UE holds a valid P-TMSI. The EPS bearer status indicates each EPS bearer that is active within the UE. Update Type is set to "ISR sync" when the UE has performed 2G/3G PDP context setup/modification/release procedures and there was no signalling with the MME yet. The UE's ISR capability is included in the UE Network Capability element.
3.
The eNodeB shall add the E-UTRAN Area Identity before forwarding the message to the MME. This E-UTRAN Area Identity is a globally unique E-UTRAN ID for the eNodeB the UE is connected to. If that GUMMEI is not associated with the eNodeB, or the GUMMEI is not available, the eNodeB selects the MME as described in clause 4.3.8.3 on "MME Selection Function". The eNodeB forwards the TAU Request message together with the E-UTRAN Area Identity and with the Selected Network to the MME.

Editor's Note:
It is FFS how the S-TMSI and P-TMSI handling is performed to let RAN select the same CN node for GERAN/UTRAN access as for E-UTRAN access, this to support co-location of the MME function and the SGSN function in one node.

Editor's Note:
It is FFS whether and how an S-TMSI is derived from the P-TMSI. It is also FFS whether this facilitates the collocated MME/SGSN or whether additional information is used for this.

============== END OF THIRD CHANGE ===========
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