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This contribution adds further details on the information flows in TR 23.879.
Introduction

This contribution adds further information for alternative 3 (Page in LTE, call in GSM/WCDMA). The existing call establishment flows are replaced by new and more detailed flows outlining the procedure. 
Proposal
It’s proposed modify chapter 5.3.2.2 as proposed below.
<<  First Change >>
5.3.2.2 MT CS Call in Active Mode - Preparation Phase
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Figure 5.x.2 - 1: CS Page in eUTRAN, Call in GSM/WCDMA – 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-like interface. The MME relays the CS Page to the eNodeB over the S1 interface. The MSC only sends a CS Page for an UE/MS that provides location update information using the Gs-like interface (i.e. IMS is not supported by the LTE network).
2.   The eNode may optionally solicit a measurement report from the UE/MS to determine the target GERAN/UTRAN cell to which PS handover will be performed. 

Editor’s Note: It is FFS if the eNodeB should always solicit a measurement report to at least to allow the MS to respond with a preference for handover to either a GERAN or UTRAN cell.
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) 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. The rest of the PS handover procedure described from this point on assumes that a GERAN target cell has been selected.

4.
The MME determines initiates the PS Handover resource allocation procedure 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 (content is FFS), 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 [11]. The relation between GSM and eUTRAN security parameters is FFS.


The SGSN selects the ciphering algorithm to use. This algorithm will be sent transparently from the SGSN to the UE/MS. 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/MS.


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).

5.
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.

6.
Based upon the ABQP for each PFC the target BSS makes a decision about which PFCs to assign radio resources. The algorithm by which the BSS decides which PFCs that need resources is implementation specific. Due to resource limitations not all downloaded PFCs will necessarily receive resource allocation. The target BSS allocates TBFs for each PFC that it can accommodate plus it will allocate CS resources required to establish the CS bearer in the target cell.
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).

8.
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.


Any PDP contexts for which a PFC 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 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 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 in the target BSS, 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. The SGSN activates the allocated LLC/SNDCP engines as specified in 3GPP TS 44.064 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.

5.3.2.3 MT CS Call in Active Mode – Execution Phase
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Figure 5.x.2 - 2: CS Page in eUTRAN, Call in GSM/WCDMA – Execution Phase
1.
The Serving GW continues to receive IP packets from the PDN GW and forwards them to the UE/MS via the eNodeB.

2.
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. "RABs to be released list" will be the list of all NSAPIs (RAB Ids) for which a PFC was not established "RABs Subject to Data forwarding list" will be the list of all NSAPIs (RAB Ids) for which a PFC was established.

3.
The eNodeB sends the Handover from eUTRAN Command message which includes a PS 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 MS/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.

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 PS Handover Command message, the UE/MS 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: The Forward SRNS Context procedure (shown as occurring after this step in section 5.5.2.3.3 of TS 23.401) is left out here since the need for it is still FFS.
4.
The UE/MS executes the handover according to the parameters provided in the message delivered in step 4. 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 clause 4.4.1 of TS 43.129.

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/MS 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/MS 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/MS 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/MS completes the PS Handover procedure (by sending the XID Response message) it establishes the main signalling link on the allocated dedicated channel (i.e. MS/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. When the RR connection is established the MS enters DTM and the CS call establishment procedure completes. 
Note: This step is not shown in section 5.5.2.3.3 of TS 23.401 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: 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 of section 5.5.2.3.3 of TS 23.401.
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/MS may trigger the Routing Area Update procedure when the sending of uplink packet data is possible. The detailed steps performed are as per section 5.5.2.3.3 of TS 23.401.
5.3.2.4 MO CS Call in Active Mode – Preparation Phase
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Figure 5.x.2 - 3: CS Call Request in eUTRAN, Call in GSM/WCDMA – Preparation Phase
1.
The eNodeB receives a CS Call Request from the UE/MS. The UE/MS only transmits this request when a voice call is requested by the user and IMS is not supported. 
2.   The eNode may optionally solicit a measurement report from the UE/MS to determine the target GERAN/UTRAN cell to which PS handover will be performed. 

Editor’s Note: It is FFS if the eNodeB should always solicit a measurement report to at least to allow the MS to respond with a preference for handover to either a GERAN or UTRAN cell.
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) 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. The rest of the PS handover procedure described from this point on assumes that a GERAN target cell has been selected.

4.
The MME determines initiates the PS Handover resource allocation procedure 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 (content is FFS), 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 [11]. The relation between GSM and eUTRAN security parameters is FFS.


The SGSN selects the ciphering algorithm to use. This algorithm will be sent transparently from the SGSN to the UE/MS. 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/MS.


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).

5.
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.

6.
Based upon the ABQP for each PFC the target BSS makes a decision about which PFCs to assign radio resources. The algorithm by which the BSS decides which PFCs that need resources is implementation specific. Due to resource limitations not all downloaded PFCs will necessarily receive resource allocation. The target BSS allocates TBFs for each PFC that it can accommodate plus it will allocate CS resources required to establish the CS bearer in the target cell.
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).

8.
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.


Any PDP contexts for which a PFC 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 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 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 in the target BSS, 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. The SGSN activates the allocated LLC/SNDCP engines as specified in 3GPP TS 44.064 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.

5.3.2.5 MO CS Call in Active Mode – Execution Phase
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Figure 5.x.2 - 4:  CS Call Request in eUTRAN, Call in GSM/WCDMA – Execution Phase
1.
The Serving GW continues to receive IP packets from the PDN GW and forwards them to the UE/MS via the eNodeB.

2.
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. "RABs to be released list" will be the list of all NSAPIs (RAB Ids) for which a PFC was not established "RABs Subject to Data forwarding list" will be the list of all NSAPIs (RAB Ids) for which a PFC was established.

3.
The eNodeB sends the Handover from eUTRAN Command message which includes a PS 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 MS/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.

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 PS Handover Command message, the UE/MS 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: The Forward SRNS Context procedure (shown as occurring after this step in section 5.5.2.3.3 of TS 23.401) is left out here since the need for it is still FFS.
4.
The UE/MS executes the handover according to the parameters provided in the message delivered in step 4. 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 clause 4.4.1 of TS 43.129.
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/MS 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/MS 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/MS 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/MS completes the PS Handover procedure (by sending the XID Response message) it establishes the main signalling link on the allocated dedicated channel (i.e. MS/UE sends a SABM containing a layer 3 Service Request message = CM SERVICE REQUEST to the BSS) and the BSS responds by sending a UA. Upon receiving the SABM (containing a CM SERVICE REQUEST message) the BSS sends a COMPLETE LAYER 3 INFORMATION message (containing a CM SERVICE REQUEST message) to the MSC which indicates CS resources have been allocated in the GERAN cell. When the RR connection is established the MS enters DTM and the CS call establishment procedure completes. 

Note: This step is not shown in section 5.5.2.3.3 of TS 23.401 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: 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 of section 5.5.2.3.3 of TS 23.401.
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/MS may trigger the Routing Area Update procedure when the sending of uplink packet data is possible. The detailed steps performed are as per section 5.5.2.3.3 of TS 23.401.
5.3.2.6 MT CS Call in Idle Mode
One solution is to reuse the MT CS Call in Active mode procedure as described above with the following modifications:

· 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 so that the UE/MS 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 MT CS Call in Active mode except that there are no incoming IP packets to be delivered to the UE/MS.
Another alternative is to use an inter RAT cell change procedure for this purpose.
5.3.2.7 MO CS Call in Idle Mode
One solution is to reuse the MO CS Call in Active mode procedure as described above with the following modifications:
· The eNodeB indicates that 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 so that the UE/MS is at minimum informed that its CS Call Request has been accepted and 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 MO CS Call in Active mode except that there are no incoming IP packets to be delivered to the UE/MS.
Another alternative is to use an inter RAT cell change procedure for this purpose.
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