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Abstract of the contribution 
This contribution proposes to add Mobile Terminating procedures according to the WID CS Fallback in EPS.
1. INTRODUCTION

In 3GPP TSG SA-Plenary#38, the joint contribution from operators ‘SA-070909: http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_38/Docs/SP-070909.zip’ was discussed in order to prioritize SAE related features. This prioritization was proposed in order to limit the scope of SAE/LTE in Rel-8 so that 3GPP can provide stable SAE/LTE specification sets, including stage 3, by the end of 2008. According to the prioritized list in SA-070909, the CS fall back in EPS was listed in 4th position with support of six operators.

Reflecting this situation, a corresponding WID and new Skelton TS are being proposed in this meeting. This P-CR proposes the Mobile Terminating procedures of the CS fall back function onto the companion contribution (S2-080384: Skelton TS).

2. PROPOSAL

It is proposed to add the descriptions in the following pages onto new TS.
**** First modified section ****
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Mobile Terminating Call

7.1
General
This subclouse describes the mobile terminating call procedures for the CS Fallback in EPS. 

7.2
Mobile Terminating call procedure

The Mobile Terminating Call procedure is illustrated in Figure 7.2-1.
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Figure 7.2-1: Mobile Terminating Call Procedure
1)
G-MSC receives IAM.

2)
G-MSC retrieves routing information of the terminating UE bySend Routing Info procedures as specified in 3GPP TS 23.018 [A].

3)
G-MSC sends IAM to the MSC on the terminating side as specified in 3GPP TS 23.018 [A].

4)
The MME receives a Page (IMSI, VLR TMSI, Location Information) message from the MSC. If VLR TMSI is omitted, the IMSI is used instead of the TMSI as a paging address at the radio interface. If location information is not included, the MME shall page the MS in all the cells served by the VLR and the SGSN, unless the SGSN has reliable information about the location of the MS.

5)
The MME sends a Paging (as specified in 3GPP TS 23.401 [X], and CN Domain Indicator) message to each eNodeB.  CN Domain Indicator indicates which domain (CS or PS) initiated the paging message, and in this case it must be set to "CS" by the MME.

6)
The radio resource part of the paging procedure takes place. The message contains CN Domain indicator.

7)
Upon receipt of a Paging Request message for a circuit-switched service,  PS handover is performed as specified in 3GPP TS 23.401 [X] and termination of existing EPC data sessions may take place depending on support for dual transfer mode operation in the target cell.

8)
When the PS handover is complete, the UE responds to this request and returns the paging response as specified in TS 44.018 [B] in an RRC Initial Direct Transfer message as specified in TS 25.331 [C]. CN Domain Indicator is set to "CS" in the Initial Direct Transfer message.

9)
When received at the RNC, the Paging Response message is sent in an RANAP Initial UE message to the MSC.

10)
The MSC receives RANAP Initial UE message which shall then stop the paging response timer and establish the CS connection.

7.3
Mobile Terminating call in Active Mode - Preparation Phase


[image: image2]
Figure 7.3-1: CS Page in E-UTRAN, Call in GERAN/UTRAN – Preparation Phase

1.
The MSC receives an incoming voice call and responds by sending a CS Page (IMSI or TMSI) to the MME over a Gs interface. The MME relays the CS Page to the eNodeB over the S1 interface. The MSC only sends a CS Page for an UE that provides location update information using the Gs interface (i.e. IMS is not supported by the LTE network).

2.
The eNode may optionally solicit a measurement report from the UE to determine the target GERAN/UTRAN cell to which PS handover will be performed.

3.
The eNodeB triggers PS handover to a GERAN/UTRAN neighbour cell by sending a Relocation Required message (Relocation Type, Cause, Source ID, Target ID, Source BSS To Target BSS Transparent Container for handover to a 2G cell or Source RNC To Target RNC Transparent Container for handover to a 3G cell) to the MME. The eNodeB shall set Relocation Type to "UE Involved in relocation of SRNS" and Target ID shall contain the identity of the target cell. 

4.
The MME initiates the PS Handover resource allocation procedure as follows:

· For handover to a 2G cell by sending a Forward Relocation Request (IMSI, Tunnel Endpoint Identifier Control Plane, RANAP Cause, Target Cell Identifier, MM Context, PDP Contexts, Packet Flow ID, PDP Context Prioritisation, Source BSS To Target BSS Transparent Container in the BSS Container, Source eNodeB Id, MME Address for control plane) message to the SGSN. If the MME supports PS handover procedures then it has to allocate a valid PFI during the PDP Context activation procedure. Each PDP context contains the GGSN Address for User Plane and the Uplink TEID for data sent to this GGSN Address.


The MM context contains security related information, e.g. supported ciphering algorithms as described in 3GPP TS 29.060 [D].


The SGSN selects the ciphering algorithm to use. This algorithm will be sent transparently from the SGSN to the UE. The IOV-UI parameter generated in the SGSN and used as input to the ciphering procedure will also be transferred transparently from the SGSN to the UE.


When the SGSN receives the Forward Relocation Request message the required PDP, MM, SNDCP and LLC contexts are established and a new P-TMSI is allocated for the MS. When this message is received by the SGSN it begins the process of establishing PFCs for all PDP contexts.


When the SGSN receives the Forward Relocation Request message it extracts from the PDP Contexts the NSAPIs and SAPIs and PFIs to be used. If for a given PDP Context the SGSN does not receive a PFI from the MME, it shall not request the target BSS to allocate TBF resources corresponding to that PDP Context. If none of the PDP Contexts forwarded from the MME has a valid PFI allocated the SGSN shall consider this as a failure case and the request for PS handover shall be rejected.


The MME shall not indicate any XID parameter settings and the SGSN shall therefore create a NAS container for PS HO indicating Reset (i.e. reset to default XID parameters).

· For handover to a 3G cell by sending a Forward Relocation Request  (IMSI, Target Identification, MM Context, PDP Context, PDP Context Prioritisation, Tunnel Endpoint Identifier Control Plane, SGSN Address for Control plane, Source RNC to Target RNC Transparent Container in the UTRAN Transparent Container, RANAP Cause, GCSI) message to the SGSN.

The MM context contains security related information, e.g. supported ciphering algorithms as described in 3GPP TS 29.060 [D]. 

For relocation to an area where Intra Domain Connection of RAN Nodes to Multiple CN Nodes is used, the MME may - if it provides Intra Domain Connection of RAN Nodes to Multiple CN Nodes - have multiple new SGSNs for each handover target in a pool area, in which case the MME will select one of them to become the new SGSN, as specified in 3GPP TS 23.236 [E].

Upon receipt of the message, the SGSN establishes all MM and PDP contexts and initiates the RAB setup procedures for all PDP contexts received.

5.
For handover to a 2G cell the SGSN sends a PS Handover Request (Local TLLI, IMSI, Cause, Target Cell Identifier, Source BSS to Target BSS Transparent Container (RN part), PFCs To Be Set Up List, NAS container for PS HO) message to the target BSS. The SGSN shall not request resources for PFCs associated with PDP contexts with maximum bit rate for uplink and downlink of 0 kbit/s or for which the Activity Status Indicator within the PDP Context indicates that no active RAB exists on the source side.

For handover to a 3G cell the SGSN sends a Relocation Request (Permanent NAS Identity, Cause, CN Domain Indicator, Integrity protection information (i.e. IK and allowed Integrity Protection algorithms), Encryption information (i.e. CK and allowed Ciphering algorithms), RABs to be setup list, Source RNC to Target RNC Transparent Container, Iu Signalling connection identifier, Global CN-ID, SNA Access Information, UESBI-Iu) message to the target RNC. The SGSN shall not request resources for RABs associated with PDP contexts with a maximum bit rate for uplink and downlink of 0 kbit/s or for which the Activity Status Indicator within the PDP Context indicates that no activity exists on the source side.

6.
Based upon the ABQP for each PFC the target BSS/RNC makes a decision about which PFCs/RABs to assign radio resources. The algorithm by which the BSS/RNC decides which PFCs/RABs that need resources is implementation specific. Due to resource limitations not all downloaded PFCs/RABs will necessarily receive resource allocation. The target BSS/RNC allocates resources for each PFC/RAB that it can accommodate. The BSS shall allocate CS resources required to establish the CS bearer in the target cell based on the value of the PS Handover Indications information element in the Source BSS to Target BSS Transparent Container. Similarly, the RNC shall allocate CS resources required to establish the CS bearer in the target cell based on the Relocation Type information element in the Source RNC to Target RNC Transparent Container.

7.
The target BSS shall prepare the Target BSS to Source BSS Transparent Container which contains an Inter-Domain Handover Command including the CN part (NAS container for PS HO) and the RN part (PS and CS Radio Resources). The target RNC shall prepare the Target RNC to Source RNC Transparent Container which contains an Inter-Domain Handover to UTRAN Command.

8.
The target BSS shall send the PS Handover Request Acknowledge message (Local TLLI, List of Set Up PFCs, Target BSS to Source BSS Transparent Container) message to the SGSN. Upon sending the PS Handover Request Acknowledge message the target BSS shall be prepared to receive downlink LLC PDUs from the SGSN for the accepted PFCs. 

The target RNC/BSS sends the Relocation Request Acknowledge (Target RNC to Source RNC Transparent Container, RABs setup list, RABS failed to setup list) message to the SGSN. Upon sending the Relocation Request Acknowledge message the target RNC shall be prepared to receive downlink GTP PDUs from the new SGSN for the accepted RABs.
Any PDP contexts for which a PFC/RAB was not established are maintained in the SGSN and the related SAPIs and PFIs are kept. These PDP contexts may be modified or deactivated by the SGSN via explicit SM procedures upon the completion of the routing area update (RAU) procedure performed during the execution phase.

9.
The SGSN passes the assigned list of TEIDs for each PDP context for which a PFC/RAB was assigned in the RAB setup information IE in the Forward Relocation Response (Cause, List of Set Up PFCs, Target BSS to Source BSS Transparent Container in the BSS transparent Container or Target RNC to Source RNC Transparent Container in the RNC transparent Container, Tunnel Endpoint Identifier Control Plane, SGSN Address for User Traffic, Tunnel Endpoint Identifier Data II) message to the MME. The NSAPIs of the active PDP Contexts received in the Forward Relocation Request message for which the PS handover continues, i.e. for which resources are allocated for the PFCs/RABs in the target BSS/RNC, are indicated in this message.


The Tunnel Endpoint Identifier Data II, one information element for each PDP context, is the tunnel endpoint of the SGSN and is used for data forwarding from the Serving GW, via the new SGSN, to the target BSS/RNC. For handover to a 2G cell the SGSN activates the allocated LLC/SNDCP engines as specified in 3GPP TS 44.064 [F] for an SGSN originated Reset or 'Reset to the old XID parameters'.


When the MME receives the Forward Relocation Response message and it decides to proceed with the handover, the preparation phase is finished and the execution phase will follow.

7.4
Mobile Terminating call in Active Mode – Execution Phase
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Figure 7.4-1: CS Page in E-UTRAN, Call in GERAN/UTRAN – Execution Phase

1.
The Serving GW continues to receive IP packets from the PDN GW and forwards them to the UE via the eNodeB.

2.
For handover to a 2G cell the MME continues the PS handover by sending a Relocation Command (Target BSS to Source BSS Transparent Container (Inter-Domain Handover Command with RN part and CN part), RABs to be Released List, RABs Subject to Data Forwarding List) message to the eNodeB. For handover to a 3G cell the MME continues the PS handover by sending a Relocation Command (Target RNC to Source RNC Transparent Container (Inter-Domain Handover to UTRAN Command), RABs to be Released List, RABs Subject to Data Forwarding List) message to the eNodeB. "RABs to be released list" will be the list of all NSAPIs (RAB Ids) for which a PFC/RAB was not established and "RABs Subject to Data forwarding list" will be the list of all NSAPIs (RAB Ids) for which a PFC/RAB was established.

3.
For handover to a 2G cell the eNodeB sends the Handover from eUTRAN Command message which includes an Inter-Domain Handover Command (RN part and CN part) created by the target BSS and the minimum required set of SI/PSI information. It is assumed the eNodeB will be able to provide the UE with SI/PSI information corresponding to the target GERAN cell as a result of receiving this information from target BSS in Target BSS to Source BSS Transparent Container received during the preparation phase. For handover to a 3G cell the eNodeB sends the Handover from eUTRAN Command message which includes an Inter-Domain Handover to UTRAN Command.


Before sending the Handover from eUTRAN Command message the uplink and downlink data transfer shall be suspended in the eNodeB for the RABs that require delivery order.


Upon the reception of the HANDOVER from eUTRAN Command message containing the Inter-Domain Handover Command/Inter-Domain Handover to UTRAN Command message, the UE shall associate its RAB IDs to the respective PFIs based on the relation with the NSAPI and shall suspend the uplink transmission of the user plane data.
NOTE 1:
The Forward SRNS Context procedure (shown as occurring after this step in 3GPP TS 23.401 [X]) is left out here since the need for it is still FFS.

4.
The UE executes the handover according to the parameters provided in the message delivered in step 4. For handover to a 2G cell the procedure is the same as in step 6 of the Inter-SGSN A/Gb to A/Gb PS Handover with the additional function of association of the received PFI and existing RAB Id related to the particular NSAPI as described in 3GPP TS 43.129 [G]. All remaining steps in the execution phase applicable to the case of handover to a 2G cell are shown starting with step 5 below. 

For handover to a 3G cell the remaining steps are the same as described beginning with step 6 of the Inter-SGSN GERAN A/Gb mode to UTRAN/GERAN Iu mode PS Handover as decribed in 3GPP TS 43.129 [G] except that the SGSN sends the Forward Relocation Complete message to the MME to indicate completion of the Inter-Domain Handover procedure and the Domain Transfer Function switches the speech service from the LTE PS domain to the UTRAN CS domain upon completing the corresponding RAB establishment signalling in the UTRAN network.

5.
After accessing the cell using access bursts and receiving timing advance information from the BSS in step 6, the MS processes the NAS container and then sends one XID Response message to the new SGSN. The UE sends this message immediately after receiving the Packet Physical Information message containing the timing advance or, in the synchronised network case, immediately if the PS Handover Access message is not required to be sent.


Upon sending the XID Response message, the UE shall resume the user data transfer only for those NSAPIs for which there are radio resources allocated in the target cell. For NSAPIs using LLC ADM for which radio resources were not allocated in the target cell the MS may request for radio resources using the legacy procedures.

NOTE 2:
If the SGSN indicated Reset (i.e. reset to default parameters) in the NAS container for PS HO included in the Handover from eUTRAN Command message in order to avoid collision cases the mobile station may avoid triggering XID negotiation for any LLC SAPI used in LLC ADM, but wait for the SGSN to do so. In any case the UE may avoid triggering XID negotiation for any LLC SAPI used in LLC ABM, but wait for the SGSN to do so.

6.
As soon as the UE completes the PS Handover procedure (by sending the XID Response message) it establishes the main signalling link on the allocated dedicated channel (i.e. UE sends a SABM containing a layer 3 Service Request message = PAGING RESPONSE to the BSS) and the BSS responds by sending a UA. Upon receiving the SABM (containing a PAGING RESPONSE message) the BSS sends a COMPLETE LAYER 3 INFORMATION message (containing a PAGING RESPONSE message) to the MSC which indicates CS resources have been allocated in the GERAN cell. After the establishment of the main signalling link as described in 3GPP TS 44.018 [B] the UE enters either Dual Transfer Mode or Dedicated Mode and the CS call establishment procedure completes.

NOTE 3:
This step is not shown in 3GPP TS 23.401 [X] since no CS resource allocation is included in that handover procedure.

7.
Upon receiving the PS Handover Complete message, the SGSN send a Forward Relocation Complete message to the MME to indicate completion of the PS handover procedures. The MME responds with a Forward Relocation Complete Acknowledge message.

8.
The SGSN sends an Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated) message to the Serving GW concerned. The Serving GW updates the PDP context fields and returns an Update PDP Context Response (TEID) message. From now on the Serving GW sends new incoming downlink IP packets to the SGSN instead of to the MME.

NOTE 4:
The additional steps of the Update Bearer Request - Update Bearer Response exchange between the Serving GW and PDN GW are not shown but will be performed as per the equivalent steps in 3GPP TS 23.401 [X].

9.
If the SGSN indicated Reset (i.e. reset to default parameters) in the NAS container for PS HO included in the Handover from eUTRAN Command message then on receipt of the PS Handover Complete the SGSN initiates an LLC/SNDCP XID negotiation for each LLC SAPI used in LLC ADM. In this case if the SGSN wants to use the default parameters, it shall send an empty XID Command. If the SGSN indicated 'Reset to the old XID parameters' in the NAS container for PS HO, no further XID negotiation is required for LLC SAPIs used in LLC ADM only.


The SGSN (re-)establishes LLC ABM for the PDP contexts which use acknowledged information transfer. During the exchange of SABM and UA the SGSN shall perform LLC/SNDCP XID negotiation.

10.
The UE may trigger the Routing Area Update procedure when the sending of uplink packet data is possible. The detailed steps performed are as per 3GPP TS 23.401 [X].
7.5
Mobile Terminating call in Idle Mode

Mobile Terminating call in Idle Mode procedure is specified by reusing the Mobile Terminating Call in Active mode procedure as described in 3GPP TS 23.401 [X] with the following modifications:

-
When the MME receives a CS Page from the MSC it forwards the CS Page notification to one or more eNodeBs.

-
Upon receiving a CS Page notification each eNodeB sends a page notification to the target UE in an attempt to determine the serving eNodeB.

-
The UE responds to the CS Page notification by triggering RRC connection establishment and then awaits further instructions from the serving eNodeB.

-
The eNodeB indicates a single packet flow requires PS Handover (PFI = 1 associated with LLC SAPI 1). The default XID parameters are always associated with this PFI along with a default PDP Context (i.e. a null PDP Context can be sent to the SGSN).

-
The eNodeB may choose to invoke the optional Measurement Report Solicitation during the preparation phase so that the UE is at minimum informed that a PS Handover is pending (i.e. so it can implicitly perform a state transition to Active mode).

The execution phase is the same as for the Mobile Terminating Call in Active mode except that there are no incoming IP packets to be delivered to the UE.

7.6
Returning back to E-UTRAN
Once CS service ends in CS domain, UE may return back to the E-UTRAN access and the location management procedure may take place. Refer to subcluse 6.4.
**** End of modification ****
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