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>>>>>>>>>>>>>>>>> First Change <<<<<<<<<<<<<<<<<<
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

MME Pool Area: An MME Pool Area is defined as an area within which a UE may be served without need to change the serving MME. An MME Pool Area is served by one or more MMEs ("pool of MMEs") in parallel. MME Pool Areas are a collection of complete Tracking Areas. MME Pool Areas may overlap each other.

Serving GW Service Area: A Serving GW Service Area is defined as an area within which a UE may be served without need to change the Serving GW. A Serving GW Service Area is served by one or more Serving GWs in parallel. Serving GW Service Areas are a collection of complete Tracking Areas. Serving GW Service Areas may overlap each other.

PDN Connection: The association between a UE represented by one IPv4 address and/or one IPv6 prefix and a PDN represented by an APN.

Default Bearer: The EPS bearer which is first established for a new PDN connection and remains established throughout the lifetime of the PDN connection.

Default APN: A Default APN is defined as the APN which is marked as default in the subscription data and used during the Attach procedure and the UE requested PDN connectivity procedure when no APN is provided by the UE.

PDN Connection to the SCEF: The association between a UE and a PDN represented by an APN to external packet data network via SCEF to allow transfer of Non-IP data. It includes establishment and persistence of T6 connection between MME and SCEF (see TS 29.128 [79]).

Emergency attached UE: A UE which only has bearer(s) related to emergency bearer service.

NOTE 1:
The above term is equivalent to the term "attached for emergency bearer services" as specified in TS 24.301 [46].

LIPA PDN connection: a PDN Connection for local IP access for a UE connected to a HeNB.

SIPTO at local network PDN connection: a PDN connection for SIPTO at local network for a UE connected to a (H)eNB.

Correlation ID: For a LIPA PDN connection, Correlation ID is a parameter that enables direct user plane path between the HeNB and L-GW.

SIPTO Correlation ID: For a SIPTO at local network PDN connection, SIPTO Correlation ID is a parameter that enables direct user plane path between the (H)eNB and L-GW when they are collocated.

Local Home Network: A set of (H)eNBs and L-GWs in the standalone GW architecture, where the (H)eNBs have IP connectivity for SIPTO at the Local Network via all the L-GWs.

Local Home Network ID: An identifier that uniquely identifies a Local Home Network within a PLMN.

Presence Reporting Area: An area defined within 3GPP Packet Domain for the purposes of reporting of UE presence within that area due to policy control and/or charging reasons. In case of E-UTRAN, a Presence Reporting Area may consist in a set of neighbor or non-neighbor Tracking Areas, or eNBs and/or cells. There are two types of Presence Reporting Areas: "UE-dedicated Presence Reporting Areas" and "Core Network pre-configured Presence Reporting Areas" that apply to an MME pool.

RAN user plane congestion: RAN user plane congestion occurs when the demand for RAN resources exceeds the available RAN capacity to deliver the user data for a prolonged period of time.

NOTE 2:
Short-duration traffic bursts is a normal condition at any traffic load level, and is not considered to be RAN user plane congestion. Likewise, a high-level of utilization of RAN resources (based on operator configuration) is considered a normal mode of operation and might not be RAN user plane congestion.

IOPS-capable eNB: an eNB that has the capability of IOPS mode operation, which provides local IP connectivity and public safety services to IOPS-enabled UEs via a Local EPC when the eNB has lost backhaul to the Macro EPC or it has no backhaul to the Macro EPC.

IOPS network: an IOPS network consists of one or more eNBs operating in IOPS mode and connected to a Local EPC.

Local EPC: a Local EPC is an entity which provides functionality that eNBs in IOPS mode of operation use, instead of the Macro EPC, in order to support public safety services.

Macro EPC: the EPC which serves an eNB when it is not in IOPS mode of operation.

Nomadic EPS: a deployable system which has the capability to provide radio access (via deployable IOPS-capable eNB(s)), local IP connectivity and public safety services to IOPS-enabled UEs in the absence of normal EPS

IOPS-enabled UE: is an UE that is configured to use networks operating in IOPS mode.

Cellular IoT: Cellular network supporting low complexity and low throughput devices for a network of Things. Cellular IoT supports both IP and Non-IP traffic.

Narrowband-IoT: a 3GPP Radio Access Technology that forms part of Cellular IoT. It allows access to network services via E-UTRA with a channel bandwidth limited to 180 kHz (corresponding to one PRB). Unless otherwise indicated in a clause, Narrowband-IoT is a subset of E-UTRAN.

WB-E-UTRAN: WB-E-UTRAN is the part of E-UTRAN that excludes NB-IoT.

DCN-ID: DCN identity is identifying a specific instance of a DCN.
>>>>>>>>>>>>>>>>> Second Change <<<<<<<<<<<<<<<<<<
4.3.8.3
MME selection function

The MME selection function selects an available MME for serving a UE. The selection is based on network topology, i.e. the selected MME serves the UE's location and for overlapping MME service areas, the selection may prefer MMEs with service areas that reduce the probability of changing the MME. When a MME/SGSN selects a target MME, the selection function performs a simple load balancing between the possible target MMEs. In networks that deploy dedicated MMEs/SGSNs for UEs configured for low access priority, the possible target MME selected by source MME/SGSN is typically restricted to MMEs with the same dedication.

When a MME/SGSN supporting DCNs selects a target MME, the selected target MME should be restricted to MMEs that belong to the same DCN. The DNS procedure may be used by the source CN node to select the target MME from a given DCN. If both low access priority and UE Usage Type parameter are used for MME selection, selection based on UE Usage type parameter overrides selection based on the low access priority indication.
When a MME supporting CIoT EPS optimisation(s) selects a target MME, the selected MME should all support the CIoT EPS optimisations applicable to the given UE's attachment. In case the source MME is unable to find a target MME matching all CIoT EPS optimisation(s) applicable to a given UE's attachment, then the source MME, based on implementation, selects a target MME which provides the CIoT EPS optimisation(s) best applicable to that UE's attachment.

When an eNodeB selects an MME, the eNodeB may use a selection function which distinguishes if the GUMMEI is mapped from P-TMSI/RAI or is a native GUMMEI. The indication of mapped or native GUMMEI shall be signalled by the UE to the eNodeB as an explicit indication. The eNodeB may differentiate between a GUMMEI mapped from P‑TMSI/RAI and a native GUMMEI based on the indication signalled by the UE. Alternatively, the differentiation between a GUMMEI mapped from P-TMSI/RAI and a native GUMMEI may be performed based on the value of most significant bit of the MME Group ID, for PLMNs that deploy such mechanism. In this case, if the MSB is set to "0" then the GUMMEI is mapped from P-TMSI/RAI and if MSB is set to "1", the GUMMEI is a native one. Alternatively the eNodeB makes the selection of MME only based on the GUMMEI without distinguishing on mapped or native.

When an eNodeB selects an MME, the selection shall achieve load balancing as specified in clause 4.3.7.2.

When DCNs are deployed, to maintain a UE in the same DCN when the UE enters a new MME pool area, the eNodeB's NNSF should have configuration that selects, based on the MMEGIs or NRIs of neighbouring pool areas, a connected MME from the same DCN. Alternately, for PLMN wide inter-pool intra-RAT mobility, the operator may divide up the entire MMEGI and NRI value space into non-overlapping sets with each set allocated to a particular DCN. In this case all eNodeBs may be configured with the same MME selection configuration. If UE assisted DCN selection feature is supported by the UE the DCN-ID shall be used in the eNodeB to maintain the same DCN when the serving MME is not available.
When selecting an MME for a UE that is using the NB-IoT RAT, and/or for a UE that signals support for CIoT EPS Optimisations in RRC signalling, the eNodeB's MME selection algorithm shall select an MME taking into account the MME's support (or non-support) for the Release 13 NAS signalling protocol.

When DCN are deployed for the purpose of CIoT EPS optimisation, UE included CIoT EPS optimisation information in the RRC signalling, may depending on eNB configuration, be used to perform initial DCN selection.
>>>>>>>>>>>>>>>>  Third Change <<<<<<<<<<<<<<<<<<

4.3.25
Dedicated Core Networks (DCNs)

4.3.25.1
General

This feature enables an operator to deploy multiple DCNs within a PLMN with each DCN consisting of one or multiple CN nodes. Each DCN may be dedicated to serve specific type(s) of subscriber. This is an optional feature and enables DCNs to be deployed for one or multiple RATs (e.g. GERAN, UTRAN, E-UTRAN, WB-E-UTRAN and NB-IoT). There can be several motivations for deploying DCNs, e.g. to provide DCNs with specific characteristics/functions or scaling, to isolate specific UEs or subscribers (e.g. M2M subscribers, subscribers belonging to a specific enterprise or separate administrative domain, etc.).

A DCN comprises of one or more MME/SGSN and it may comprise of one or more SGW/PGW/PCRF. This feature enables subscribers to be allocated to and served by a DCN based on subscription information ("UE Usage Type"). The feature in this clause handles DCN selection without any specific UE functionality (i.e. it works also with UEs of earlier releases). For UE assisted DCN selection feature, see clause 4.3.25.1a.
The main specific functions are for routing and maintaining UEs in their respective DCN. The following deployment scenarios are supported for DCN:

-
DCNs may be deployed to support one RAT only, (e.g. only dedicated MMEs are deployed to support E-UTRAN and dedicated SGSNs are not deployed), to support multiple RATs, or to support all RATs.

-
Networks deploying DCNs may have a default DCN, which is managing UEs for which a DCN is not available or if sufficient information is not available to assign a UE to a DCN. One or multiple DCNs may be deployed together with a default DCN that all share the same RAN.

-
The architecture supports scenarios where the DCN is only deployed in a part of the PLMN e.g. only for one RAT or only in a part of the PLMN area. Such heterogeneous or partial deployment of DCNs may, depending on operator deployment and configuration, result in service with different characteristics or functionality, depending on whether the UE is inside or outside the service area or RAT that supports the DCN.

NOTE 1:
Heterogeneous or partial deployment of DCNs may result in increased occurrence of UEs first being served by a CN node in the default DCN and then being redirected to a CN node in the DCN that serves the UE when the UE moves from areas outside of DCN coverage to an area of DCN coverage. It may also result in an increased re-attach rate in the network. As this has impacts on the required capacity of the default CN nodes deployed at edge of DCN coverage, it is not recommended to deploy DCNs heterogeneously or partially.

-
Even if the DCN is not deployed to serve a particular RAT or service area of PLMN, the UE in that RAT or service area may still be served by a PGW from the DCN.

High level overview for supporting DCNs is provided below. Details are captured in appropriate clauses of this specification, TS 23.060 [7] and TS 23.236 [30].

-
An optional subscription information parameter ("UE Usage Type") is used in the selection of a DCN. An operator configures which of his DCN(s) serves which UE Usage Type(s). Multiple UE Usage Types can be served by the same DCN. The HSS provides the "UE Usage Type" value in the subscription information of the UE to the MME/SGSN. The serving network selects the DCN based on the operator configured (UE Usage Type to DCN) mapping, other locally configured operator's policies and the UE related context information available at the serving network, e.g. information about roaming. Both standardized and operator specific values for UE Usage Type are possible.

-
If the configuration shows no DCN for the specific "UE Usage Type" value in the subscription information, then the serving MME/SGSN serves the UE by the default DCN or selects a DCN using serving operator specific policies.

-
The "UE Usage Type" is associated with the UE (describing its usage characteristic), i.e. there is only one UE Usage Type" per UE subscription.

-
For each DCN, one or more CN nodes may be configured as part of a pool.

-
For MME, the MMEGI(s) identifies a DCN within the PLMN. For SGSNs, a group identifier(s) identifies a DCN within the PLMN. That is, the group of SGSNs that belong to a DCN within a PLMN. This identifier may have the same format as NRI (e.g. an NRI value that does not identify a specific SGSN node in the serving area) in which case it is called "Null-NRI" or it may have a format independent of NRI, in which case it is called "SGSN Group ID". The "Null-NRI" or "SGSN Group ID" is provided by an SGSN to RAN which triggers the NNSF procedure to select an SGSN from the group of SGSNs corresponding to the Null-NRI/SGSN Group ID (see clause 5.19.1).

NOTE 2:
SGSN Group IDs enable to handle deployment scenarios where in a service area all NRI values are allocated to SGSNs and hence no NRI value remains that can be used as Null-NRI.

-
The dedicated MME/SGSN that serves the UE selects a dedicated S-GW and P-GW based on UE Usage Type.
-
At initial access to the network if sufficient information is not available for RAN to select a specific DCN, the RAN may selects a CN node from the default DCN. A redirection to another DCN may then be required.

-
To redirect a UE from one DCN to a different DCN, the redirection procedure via RAN, described in clause 5.19.1, is used to forward the NAS message of the UE to the target DCN.

-
All selection functions are aware of DCN(s), including the network node selection function (NNSF) of RAN nodes, for selecting and maintaining the appropriate DCN for the UEs.
4.3.25.1a UE assisted Dedicated Core Network selection

This feature is to reduce the need for DECOR reroute by using an indication (DCN-ID) sent from the UE and used by RAN to select the correct DCN instance. The DCN-ID shall be assigned to the UE by the serving operator and is stored in the UE per PLMN ID. Both standardized and operator specific values for DCN-ID are possible. 
The HPLMN can provision the UE with a single default standardized DCN-ID which may be used by the UE only if the UE has no PLMN specific DCN-ID for the target PLMN.
The UE provides the DCN-ID to RAN at registration to a new location in the network, i.e. in Attach, TA/RA update. If information provided by the UE (e.g. GUTI, NRI, etc.) indicates a node (MME or SGSN) for attach/TAU/RAU and a serving node (MME or SGSN) corresponding to the UE information can be found by the RAN node the normal node selection shall take precedence over the selection based on DCN-ID.  At registration the MME/SGSN may check if the correct DCN is selected. The check is performed as specified in clause 4.3.25.1. If the MME/SGSN concludes that the selected DCN is not the correct DCN a DECOR reroute is performed and the SGSN/MME in the new DCN assigns a new DCN-ID to the UE. The serving MME/SGSN can also assign the UE a new DCN-ID if e.g. the DCN-ID in the UE has become obsolete or when the UE Usage Type has been updated in the subscription information leading to a change of DCN. This is done as part of the GUTI Reallocation procedure.
4.3.25.2
Considerations for Roaming

In the case of roaming, if the HPLMN of the visiting UE does not support DCNs, i.e. doesn't provide the UE Usage Type, the serving MME/SGSN may select the DCN that serves the UE using operator specific policies based on other subscription or UE provided information.

In the case of roaming, if the HPLMN provides the UE Usage Type parameter to the VPLMN, this parameter is provided irrespective of its value (standardized or operator specific). The handling of the UE Usage Type parameter in the VPLMN is based on operator policies, e.g. roaming agreements.
If the UE assistance DCN selection feature is supported by the UE:

-
If the UE was previously allocated a DCN-ID by that VPLMN then the UE shall send that PLMN specific DCN-ID to the RAN, and

-
If the UE has no PLMN specific DCN-ID for this VPLMN then if the UE has a pre-provisioned default standardized DCN-ID it shall send that to the RAN.   

4.3.25.3
Considerations for Network Sharing

If the network supports the MOCN configuration for network sharing (see TS 23.251 [24]), each network sharing operator has separate CN(s). Mechanisms for selection of serving operator for supporting and non-supporting UEs are defined in TS 23.251 [24]. Each of the sharing operators may deploy one or more DCNs.

If Selected PLMN information is provided by the UE, the RAN selects the CN operator based on this provided information and then DECOR rerouting may, if needed, be initiated within the CN of the selected operator. If the UE assistance DCN selection feature is supported by the UE both the Selected PLMN information and DCN-ID is provided by the UE and RAN selects first the CN operator followed by selection of a DCN supported by the selected CN operator.
If Selected PLMN information is not provided by the UE (may only happen in GERAN and UTRAN), the network initiates MOCN redirection, including CS/PS coordination, to select a CN operator that can serve the UE. After this, DECOR rerouting is initiated if needed. The serving node in the selected DCN ends the MOCN redirection. If the UE assistance DCN selection feature is supported by the UE and Selected PLMN information is not provided the network initiates CN operator selection and after the CN operator selection is concluded the DCN is selected based on the UE provided DCN-ID.
The functions for redirecting or maintaining UEs in specific DCNs are configured to work within the CNs of the same operator.
>>>>>>>>>>>>>>>>>>>>>>> Start of Third Change <<<<<<<<<<<<<<<<<<<<<
5.19
Procedures to support Dedicated Core Networks

5.19.1
NAS Message Redirection Procedure

When DCNs are used, these steps are used to reroute a NAS message (and thereby a UE) from one CN node to another CN node during Attach, TAU or RAU procedure. These steps are also used by the MME/SGSN or HSS initiated Dedicated Core Network Reselection procedure in clause 5.19.3.
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Figure 5.19.1-1: NAS Message Redirection Procedure

The procedure is started when a first new MME/SGSN decides to move the handling of an Attach Request, TAU Request or RAU Request to another CN node.

1.
The first new MME/SGSN sends a Reroute NAS Message Request (original RAN message, reroute parameters, Additional GUTI/P-TMSI, UE Usage Type, and optionally the IMSI) to the RAN Node. The reroute parameter is a MMEGI (for E-UTRAN) or Null-NRI/SGSN Group ID (for UTRAN/GERAN) corresponding to the DCN that corresponds to the UE Usage Type. A UE provided Additional GUTI/P-TMSI (if available) from the NAS Request message is included. The MME/SGSN may determine the MMEGI or Null-NRI/SGSN Group ID corresponding to the DCN using DNS procedures. The original RAN message is the complete PDU received from the RAN which contains the original NAS Request message and all RAN IEs. The UE Usage Type shall be included, if available. For the condition to include the IMSI, see step 6 in clause 5.19.2.

2.
The RAN node's NNSF selects a new MME/SGSN based on the MMEGI or Null-NRI/SGSN Group ID and possibly also based on an Additional GUTI/P-TMSI. If Additional GUTI/P-TMSI identifies an MME/SGSN within the set of valid nodes identified by MMEGI or Null-NRI/SGSN Group ID, it should be the selected node. Otherwise a valid CN node corresponding to the MMEGI or Null-NRI/SGSN Group ID will be selected. If no valid MME/SGSN is available within the set of valid nodes identified by MMEGI or Null-NRI/SGSN Group ID, the RAN node selects an MME/SGSN from the default DCN or selects the MME/SGSN that sent the Reroute Request, based on operator configuration. The MME/SGSN is selected from the network corresponding to the selected CN operator.

3.
Dependent on RAT, the eNodeB/RNC sends the Initial UE message to the selected MME/SGSN or the BSC sends the UL-Unitdata message to the selected SGSN. The initial UE message/UL-Unitdata message includes the NAS Request message, the MMEGI or Null-NRI/SGSN Group ID, UE Usage Type and the IMSI if received from the first SGSN/MME in step 1. The MMEGI or Null-NRI/SGSN Group ID indicates that the message is a rerouted message and the second new MME/SGSN shall not reroute the NAS message. The UE Usage Type shall be included if received in the Reroute NAS Message Request to be used by the second new MME/SGSN to select SGW and PGW (see clauses 4.3.8.1 and 4.3.8.2).

5.19.2
Attach, TAU and RAU procedure for Dedicated Core Network

When DCNs are used, the Attach, TAU and RAU procedures in this clause apply.
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Figure 5.19.2-1: Attach,TAU and RAU procedure for Dedicated Core Network

1.
Attach, TAU, or RAU procedure is initiated as specified in the relevant clauses of this specification and TS 23.060 [7]. The relevant steps of the procedure as specified in the figure above are executed. The following modifications apply:

-
E-UTRAN Initial Attach Procedure (clause 5.3.2.1 (Figure 5.3.2.1-1)) and Combined GPRS/IMSI Attach procedure (TS 23.060 [7] clause 6.5.3 (Figure 22)): In the Identification Response message, the old MME/SGSN provides UE Usage Type parameter, if available.

-
Tracking area update procedure (clause 5.3.3.1 (Figure 5.3.3.1-1) and 5.3.3.2 (Figure 5.3.3.2-1)): In the Context Response message, the old MME/SGSN provides UE Usage Type parameter, if available.

-
Routing area update procedure (clause 5.3.3.3 (Figure 5.3.3.3-1) and 5.3.3.6 (Figure 5.3.3.6-1), TS 23.060 [7] clauses 6.9.1.2.2 (Figure 33), 6.9.1.2.2a (Figure 33a), 6.9.1.3.2 (Figure 35), 6.9.2.1 (Figure 36), 6.9.2.1a (Figure 36a), 6.13.1.1.1 (Figure 52), 6.13.2.1.1 (Figure 54), 6.13.2.1.2 (Figure 54-2), 6.13.2.2.1 (Figure 55), 6.13.2.2.2 (Figure 55-2)): In the Context Response message, the old MME/SGSN provides UE Usage Type parameter, if available.

2.
If the (first) new MME/SGSN, i.e. the MME/SGSN that has not received any MMEGI or Null-NRI/SGSN Group ID from RAN, does not have sufficient information to determine whether it should serve the UE, it sends an Authentication Information Request message to the HSS requesting UE Usage Type by adding the parameter "Send UE Usage Type" flag in the message. The MME/SGSN may also request one or more authentication vectors in addition to the UE Usage Type. The (first) new MME/SGSN has sufficient information in the following cases and may then skip this step and step 3:

i.
The (first) new MME/SGSN has received the UE Usage Type from the old MME/SGSN in the Identification Response (for Attach) or Context Response (for TAU/RAU) message or Forward Relocation Request (for Handover).

ii.
Based on configuration in the (first) new MME/SGSN and UE context information, the MME/SGSN is able to determine whether it should serve the UE.


This step and redirection of NAS message (i.e. step 5 onwards) shall not be performed for TAU/RAU procedure triggered in connected mode, e.g. during handover.

3.
The HSS, if supporting DCNs, provides the UE Usage Type in the Authentication Information Answer message, if any is stored for the UE. The UE Usage Type is returned by the HSS in addition to requested authentication vectors.

4.
If the (first) new MME/SGSN determines that it shall not reroute the NAS message to another CN node, the MME/SGSN either continues from the designated step as stated in the figure above or depending on operator configuration rejects the NAS request message and the NAS procedure ends in this step. The NAS message is rejected with parameters, e.g. backoff timer, such that the UE does not immediately re-initiate the NAS procedure.

5.
If the (first) new MME/SGSN determines that it should reroute the NAS request message to another CN node, the procedure is a TAU or RAU procedure and UE context was received from the old MME/SGSN, the (first) new MME sends a Context Acknowledge message with cause code indicating that the procedure is not successful. The old MME/SGSN shall continue as if Context Request was never received.

6.
If the (first) new MME/SGSN determines that it should reroute the NAS request message to another CN node, it uses the "NAS Message Redirection Procedure" in clause 5.19.1. The NAS message is re-routed to a (second) new MME/SGSN. If the IMSI was retrieved unencrypted from the UE by the (first) new MME/SGSN in step 1, the (first) new MME/SGSN shall include the IMSI in the Reroute Message Request.

7.
The (second) new MME/SGSN, i.e. the MME/SGSN that receives the rerouted NAS message from RAN with MMEGI or Null-NRI/SGSN Group ID, performs NAS procedure as stated for E-UTRAN in this specification and for GERAN/UTRAN in TS 23.060 [7] from the steps shown in the figure above. The following modifications apply:

-
E-UTRAN Initial Attach Procedure (clause 5.3.2.1 (Figure 5.3.2.1-1)) and Combined GPRS/IMSI Attach procedure (TS 23.060 [7] Clause 6.5.3 (Figure 22)): In the Identification Response message, the old MME/SGSN provides UE Usage Type parameter, if available.

-
Tracking area update procedure (clause 5.3.3.1 (Figure 5.3.3.1-1) and 5.3.3.2 (Figure 5.3.3.2-1)): In the Context Response message, the old MME/SGSN provides UE Usage Type parameter, if available.

-
In case the IMSI was received from the first (new) MME/SGSN as part of the NAS Message Redirection Procedure, the second (new) MME/SGSN does not have to retrieve the IMSI from the UE.

-
Routing area update procedure (clause 5.3.3.3 (Figure 5.3.3.3-1) and 5.3.3.6 (Figure 5.3.3.6-1), TS 23.060 [7] clauses  6.9.1.2.2 (Figure 33), 6.9.1.2.2a (Figure 33a), 6.9.1.3.2 (Figure 35), 6.9.2.1 (Figure 36), 6.9.2.1a (Figure 36a), 6.13.1.1.1 (Figure 52), 6.13.2.1.1 (Figure 54), 6.13.2.1.2 (Figure 54-2), 6.13.2.2.1 (Figure 55), 6.13.2.2.2 (Figure 55-2)): In the Context Response message, the old MME/SGSN provides UE Usage Type parameter, if available.


The (second) new MME/SGSN shall not reroute the NAS message to another CN node since the Initial UE message/UL-Unitdata message from RAN includes MMEGI or Null-NRI/SGSN Group ID. The (second) new MME/SGSN either completes the NAS procedure as stated above or depending on operator configuration rejects the NAS request message and the NAS procedure ends. When rejecting the NAS request, an appropriate cause and backoff time should be included.


In the case of TAU or RAU procedure, the (second) new MME/SGSN may check (e.g. based on the indication that the NAS message has been rerouted and on local configuration) if the PGW (for one or more PDN connection(s)) of the UE needs to be changed. If the PGW needs to be changed, the (second) new MME/SGSN initiates Detach with reattach required or PDN disconnection with reactivation required procedure after the completion of the TAU or RAU procedure.

5.19.2a
Impacts to Handover Procedures

When DCNs are used, the impacts to the handover procedures are captured as below.

-
Forward Relocation Request message: When MME changes during handover, in the step where Forward Relocation Request message is sent from the Source MME/SGSN to Target MME/SGSN, the source MME/SGSN also includes the UE Usage Type, if available, in the message. This applies to the following clauses and step:

-
5.5.1.2.2
S1-based handover, normal: Step 3

-
5.5.2.1.2
Preparation phase (E-UTRAN to UTRAN Iu mode Inter RAT handover): Step 3

-
5.5.2.2.2
Preparation phase (UTRAN Iu mode to E-UTRAN Inter RAT handover): Step 3

-
5.5.2.3.2
Preparation phase (E-UTRAN to GERAN A/Gb mode Inter RAT handover): Step 3

-
5.5.2.4.2
Preparation phase (GERAN A/Gb mode to E-UTRAN Inter RAT handover): Step 3

-
Selection of new SGW: In the step, subsequent to the Forward Relocation Request message, in which the target MME/SGSN determines if the Serving GW is to be relocated, if the target MME/SGSN supports DCN, the target MME/SGWN also determines if the existing Serving GW supports the DCN for the UE based on UE Usage Type of the UE, locally configured operator's policies as well as UE related context information available at the target network, e.g. information about roaming. This applies to the following clauses and step:

-
5.5.1.2.2
S1-based handover, normal: Step 4

-
5.5.2.1.2
Preparation phase (E-UTRAN to UTRAN Iu mode Inter RAT handover): Step 4

-
5.5.2.2.2
Preparation phase (UTRAN Iu mode to E-UTRAN Inter RAT handover): Step 4

-
5.5.2.3.2
Preparation phase (E-UTRAN to GERAN A/Gb mode Inter RAT handover): Step 4

-
5.5.2.4.2
Preparation phase (GERAN A/Gb mode to E-UTRAN Inter RAT handover): Step 4

-
Handover from service area where DCN is not used to an area where DCN is supported: When handover occurs from a service area where DCN is not used to a service area where DCN is supported and the MME or SGSN changes, the target MME or SGSN obtains the UE Usage Type information from the HSS during the subsequent TAU or RAU procedure. If the target MME/SGSN determines that the Serving GW does not support the UE Usage Type, the target MME/SGSN triggers the Serving GW relocation as part of the handover procedures described in clause 5.5. If the target MME or SGSN does not serve the UE Usage type, the handover procedure should complete successfully and then the target MME or SGSN may use the procedure in clause 5.19.3 Step 5 onwards, to change the serving DCN of the UE.

5.19.2b Attach, TAU, RAU procedure for UE assisted DCN selection

When UE assisted DCN selection feature is supported the following is addition to the Attach, TAU and RAU procedures shown in clause 5.19.1.
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Figure 5.19.2b-1: UE assisted DCN selection procedure
1)
RRC connection established.

2)
The UE provides NAS message Initial Attach, TAU Request or RAU Request. When available in the UE, the UE provides DCN-ID in the RRC Connection Complete message. If the UE has a PLMN specific DCN-ID the UE shall provide this value and if no PLMN specific DCN-ID exist the pre-provisioned default standardized DCN-ID shall be provided, if pre-provisioned in the UE.   
3)
The RAN node selects a DCN and a serving MME/SGSN within the network of the selected core network operator based on the DCN-ID and configuration in the RAN node. 
4)
The NAS message is sent to the selected node. RAN node load balancing is performed according to clause 4.3.8 if there are several DCN nodes matching the selection criteria. The DCN-ID is provided by the RAN to the MME/SGSN together with the NAS message.
5)
The serving node in the selected DCN (MME/SGSN) may retrieve the subscribed UE Usage Type from HSS.
6)
The serving node examines the DCN-ID from RAN, the UE Usage Type provided by the HSS (as available), other information (see clause 4.3.25), and verifies that the selected node and DCN can serve the UE. If the node can serve the UE the flow continues at step 9.
7-8)
The NAS Message Redirection procedure may be used to select the suitable DCN. DECOR rerouting cannot change the selected core network operator, it can only select a suitable DCN within the same core network operator.
9)
The NAS procedure is executed as normal.
10)
 The MME/SGSN sends the DCN-ID for the new DCN to the UE in the NAS Accept message. The UE updates its stored DCN-ID parameter for the serving PLMN if DCN-ID for serving PLMN is changed.
11)
 The UE receives the NAS Accept message and confirms the reception by sending a NAS Complete message to the MME/SGSN, as specified in clause 5.3.3.
>>>>>>>>>>>>>>>>>>>>>> End of Change <<<<<<<<<<<<<<<<<<<<<<<<<<
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5. Context Acknowledge











7. The Attach/TAU/RAU procedure starts at the (second) new MME/SGSN from the following step;



    E-UTRAN Attach		Figure 5.3.2.1-1	step 3 onwards			or



    GPRS/IMSI Attach	Figure 22		step 2 onwards	in TS 23.060 [7]	or



    TAU procedure		Figure 5.3.3.1-1	step 4 onwards			or



			Figure 5.3.3.2-1	step 4 onwards			or



    RAU procedure		Figure 5.3.3.3-1	step 3 onwards			or



			Figure 5.3.3.6-1	step 3 onwards			or



			Figure 33		step 2 onwards	in TS 23.060 [7]	or



			Figure 33a	step 2 onwards	in TS 23.060 [7]	or



			Figure 35		step 2 onwards	in TS 23.060 [7]	or



			Figure 36		step 2 onwards   	in TS 23.060 [7]    	or



			Figure 36a	step 2 onwards	in TS 23.060 [7]	or



			Figure 52		step 3 onwards	in TS 23.060 [7]	or



			Figure 54		step 3 onwards	in TS 23.060 [7]	or



			Figure 54-2	step 3 onwards	in TS 23.060 [7]	or



			Figure 55		step 3 onwards	in TS 23.060 [7]	or



			Figure 55-2	step 3 onwards	in TS 23.060 [7]







(second) new MME/SGSN







OR







6. NAS Message Redirection Procedure	5.19.1







4. Attach/TAU/RAU procedure continues from the next step at the (first) new MME/SGSN as specified in the relevant section.







3. Authentication Information Answer











1. E-UTRAN Attach		Figure 5.3.2.1-1	steps 1-4			or



    GPRS/IMSI Attach	Figure 22		steps 1-3	in TS 23.060 [7]	or



    TAU procedure		Figure 5.3.3.1-1	steps 1-5			or



			Figure 5.3.3.2-1	steps 1-5			or



    RAU procedure		Figure 5.3.3.3-1	steps 1-4			or



			Figure 5.3.3.6-1	steps 1-4			or



			Figure 33		steps 1-2	in TS 23.060 [7]	or



			Figure 33a	step   2	in TS 23.060 [7]	or



			Figure 35		steps 1-2	in TS 23.060 [7]	or



			Figure 36		steps 1-3	in TS 23.060 [7]       or



			Figure 36a	step   2	in TS 23.060 [7]	or



			Figure 52		steps 1-4	in TS 23.060 [7]	or



			Figure 54		steps 1-5	in TS 23.060 [7]	or



			Figure 54-2	steps 3-5	in TS 23.060 [7]	or



			Figure 55		steps 1-4	in TS 23.060 [7]	or



			Figure 55-2	steps 3-4	in TS 23.060 [7]
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2. Authentication Information Request
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1) RRC Connection Req/Setup
2) RRC Connection Complete (Selected PLMN Info, 
DCN-ID)
3) Serving node selected based on Selected PLMN Info and DCN-ID
10) Attach/TAU/RAU Accept (DCN-ID)
5) Retrive UE Usage Type
7) S1-AP Reroute (NAS, MMEGI)
8) S1-AP Inital UE Message (NAS message)
4) Attach/TAU/RAU Request
11) Attach/TAU/RAU Complete
6) The Serving Node checks the selected DCN as specified in clause 4.3.25 and if found necessary a reroute is initiated
9) The NAS procedure executes normally
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