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Abstract of the contribution: This contribution refines Inter RAT handover procedure and proposes to be included into the TS23.401.
Discussion
There are still open issues for Inter RAT handover procedure in the TS23.401. The contribution clarifies some open issues and proposes to update Inter RAT handover procedure.

· Whether RAT Type need to transferred.
The PCEF shall interact again with PCRF after IP-CAN session establishment or medication, which is defined by TS23.203.

===========================Start excerpt from TS23.203=================================
The PCEF shall receive information from the PCRF that define the conditions when the PCEF shall interact again with PCRF after an IP-CAN session establishment or modification.

Table 6.2: Event triggers

	Event trigger
	Description

	PLMN change
	The UE has moved to another operators' domain.

	QoS change (all or exceeding authorization only)
	The QoS of the IP-CAN bearer has changed. Two settings shall be possible: all changes of the QoS or only those that exceed the authorized QoS. This event is only applicable when the PCRF performs the bearer binding.

	Traffic mapping information change
	The traffic mapping information of the IP-CAN bearer has changed. This event is only applicable when the PCRF performs the bearer binding.

	Change in type of IP-CAN (see note 1)
	The access type of the IP-CAN bearer has changed.

	NOTE 1:
This list is not exhaustive. Events specific for each IP-CAN are specified in clause A.

NOTE 2:
A change in the type of IP-CAN may also result in a change in the PLMN.


===========================End excerpt from TS23.203=================================
Therefore, the PCEF needs to know the Type of IP-CAN used by the UE. The Serving GW shall notify the change of RAT Type to the PDN GW during Inter RAT Handover procedure.
The SRNS contexts contain the sequence numbers of the next GTP-PDUs to be transmitted in the uplink and downlink directions, if available, and the next PDCP sequence numbers that would have been used to send and receive data from the UE, if available. Therefore, the SRNS Context should be forwarded to target RNC for 3G network and should be forwarded to target eNodeB for SAE network. The SRNS Context forward signalling flows have some mistakes in Figure 5.5.2-2 and Figure 5.5.2-4.
Proposal

It is proposed to make following updates into TS 23.401.
**** Start of changes ****

5.5.2
Inter RAT handover

5.5.2.1
E-UTRAN to UMTS/GPRS Inter RAT handover
Editor's note:
It is an open issue whether the final flow will be split into separate preparation phase and execution phase or combined into single comprehensive flow.
Editor's note:
The case when the target Gb based system does not support PS handovers is FFS.

5.5.2.1.1
Preparation phase


[image: image1]
Figure 5.5.2-1: E-UTRAN to UMTS/GPRS Inter RAT HO, preparation phase
1)
The source eNodeB decides to initiate a PS handover to the target access network within UMTS/GPRS. At this point both uplink and downlink user data is transmitted via the following: Bearer(s) between UE and source eNodeB, GTP tunnel(s) between source eNodeB, Serving GW and PDN GW.
2)
The source eNodeB sends a Relocation Required message to the source MME to request the CN to establish resources in the target access network, target SGSN and the Serving GW.

3)
The source MME will forward the request to the target SGSN using the message Forward Relocation Request. This message includes all (Release 8) PDP contexts corresponding to the bearers established in the source system and the uplink Tunnel endpoint parameters of the Serving GW.
Editor's Note: The actual tunnel endpoint parameters need to be defined.
4)
The target SGSN will request the target access network to establish the necessary resources. 

The target access network allocates the resources and returns the applicable parameters to the target SGSN. The details of this source access network specific signalling are described in 3GPP TS 23.060 [7] for Iu mode and in 3GPP TS 43.129 [8] for Gb mode.

Editor's note:
The case when the Serving GW is changed is FFS.
Editor's note:
It's currently an open issue if the source MME or the target SGSN updates the Serving GW about the mapping between bearers and PDP contexts.

5)
The target SGSN completes the preparation phase by sending the message Forward Relocation Response to the source MME.
5.5.2.1.2
Execution phase


[image: image2]
Figure 5.5.2-2: E-UTRAN to UMTS/GPRS Inter RAT HO, execution phase
1)
The source MME completes the preparation phase towards source eNodeB by sending the message Relocation Command. This message includes bearer parameters for all PDP contexts that could be established on the target side. The details of this E-UTRAN specific signalling are described in TS 36.300.

1a)
The source eNodeB initiates data forwarding for the indicated bearers. The data forwarding may go directly to target system (I.e. to target access network in case of Iu mode target system, to target SGSN in case of Gb mode target system). Data forwarding may alternatively go e.g. via Serving GW or/and target SGSN if so decided by source MME and/or target SGSN in Inter RAT HO preparation phase. The indirect data forwarding is FFS.

2)
The source eNodeB will give a command to the UE to handover to the target access network via the message HO from E-UTRAN Command. This message includes a transparent container including radio aspect parameters that the target access network has set-up in the preparation phase. The details of this E-UTRAN specific signalling are described in 3GPP TS 36.300 [5].

3)
The source eNodeB informs the source MME which then informs the target SGSN regarding "delivery order" parameters in the message Forward SRNS Context. This information is then relayed to the Serving GW. The Target SGSN forwards the SRNS Context to the Target RNC if the Target Access Network is 3G network.
Editor's Note: The need for step 3 is FFS.
Editor’s Note: It is FFS whether the Serving GW requires the SRNS Context if the Serving GW doesn’t change.
4)
The UE moves to the target access network and performs access procedures toward target access network.

5)
When the UE has successfully accessed the target access network, the target access network informs the target SGSN about the completion of the Inter RAT HO. The details of this target access network specific signalling are described in 3GPP TS 23.060 [7] for Iu mode and in 3GPP TS 43.129 [8] for Gb mode 
6)
Then the target SGSN knows that the UE has arrived to the target side and target SGSN informs the source MME by sending the message Forward Relocation Complete. The source MME will also acknowledge that information. Further action in the source MME continues at step 11.

7)
The target SGSN will now complete the PS Handover procedure by informing the Serving GW that the target SGSN is now responsible for all the PDP Context the UE have established. This is performed in the message Update Bearer Request.

8)
The Serving GW may inform the PDN GW the change of for example the RAT type that e.g. can be used for charging, by sending the message Update Bearer Request. The PDN GW must acknowledge the request with the message Update Bearer Response.
9)
The Serving GW acknowledges the user plane switch to the target SGSN via the message Update Bearer Response. At this stage the user plane path is established for all PDP contexts between the UE, target RNC, target SGSN, Serving GW and PDN GW.

10)
After step 6, the source MME will clean-up all its resources towards source eNodeB by performing the S1 Release procedure.

11)
The UE triggers a subset of Routing Area Update procedure as described in 3GPP TS 23.060 [7].
5.5.2.2.
UMTS/GPRS to E-UTRAN Inter RAT HO

Editor's note:
It is an open issue whether the final flow will be split into separate preparation phase and execution phase or combined into single comprehensive flow.
Editor's note:
The case when the source Gb based system does not support PS handovers is FFS.

5.5.2.2.1
Preparation phase

[image: image4]
Figure 5.5.2-3: Inter RAT HO UMTS/GPRS to E-UTRAN, preparation phase
1) The source access network decides to initiate a PS handover to the E-UTRAN. At this point both uplink and downlink user data is transmitted via the following: Bearers between UE and source access network, GTP tunnel(s) between source access network, Serving GW and PDN GW.

The source access network initiates PS handover/Relocation towards source SGSN to request the CN to establish resources in the target eNodeB, Target MME and the Serving GW. The details of this source access network specific signalling are described in 3GPP TS 23.060 [7] for Iu mode and in 3GPP TS 43.129 [8] for Gb mode.

2) The source SGSN will forward the request to the target MME using the message Forward Relocation Request. This message includes all (Rel-8) PDP contexts that are established in the source UMTS/GPRS system and the uplink Tunnel endpoint parameters of the Serving GW.
Editor's Note: The actual tunnel endpoint parameters need to be defined
3) The target MME will request the target eNodeB to establish the bearer(s) by sending the message Relocation Request. This request includes the uplink Tunnel endpoint parameters received in the previous step.

3a) The target eNodeB allocates the request resources and returns the applicable parameters to the target MME in the message Relocation Request Acknowledge.

Editor's Note:
The case when the Serving GW is changed is FFS.

4) The target MME completes the preparation phase by sending the message Forward Relocation Response to the source SGSN.

5.5.2.2.2
Execution phase
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Figure 5.5.2-4: Inter RAT HO UMTS/GPRS to E-UTRAN, execution phase
1)
The source SGSN completes the preparation phase towards source access network. The procedures for this are described in detail in 3GPP TS 23.060 [7] for Iu mode and in 3GPP TS 43.129 [8] for Gb mode.

The source access network will command to the UE to handover to the target eNodeB. The access network specific message to UE includes a transparent container including radio aspect parameters that the target eNodeB has set-up in the preparation phase. The procedures for this are described in detail in 3GPP TS 23.060 [7] for Iu mode access networks and in 3GPP TS 43.129 [8] for Gb mode access networks.

1a)
The source network (I.e. source access network in case of Iu mode source system or source SGSN in case of Gb mode source system) initiates data forwarding for the indicated RABs/PDP contexts. The data forwarding may go directly to target eNodeB. Data forwarding may alternatively go e.g. via source SGSN or/and Serving GW if so decided by source SGSN and/or target MME in Inter RAT HO preparation phase. The indirect data forwarding is FFS.

2)
Depending on the source access network type, the Source access network may deliver source access network contexts to the source SGSN.

3)
The source SGSN informs the target MME regarding source access network contexts in the message Forward SRNS Context. This information is then relayed to the Serving GW. 
The target MME forwards the SRNS Context to eNodeB.

The need for the steps 2 & 3 are FFS.
Editor’s Note: It is FFS whether the Serving GW requires the SRNS Context if the Serving GW doesn’t change.
4)
The UE moves to the E-UTRAN and performs access procedures toward target eNodeB.

5)
When the UE has got access to target eNodeB it sends the message HO to E-UTRAN Complete.

6)
When the UE has successfully accessed the target eNodeB, the target eNodeB informs the target MME by sending the message Relocation Complete.

7)
Then the target MME knows that the UE has arrived to the target side and target MME informs the source SGSN by sending the message Forward Relocation Complete. The source SGSN will also acknowledge that information. Further action in the source SGSN continues at step 11.

8)
The target MME will now complete the PS Handover procedure by informing the Serving GW that the target MME is now responsible for all the bearers the UE have established. This is performed in the message Update Bearer Request.

9)
The Serving GW may inform the PDN GW the change of for example the RAT type that e.g. can be used for charging, by sending the message Update Bearer Request. The PDN GW must acknowledge the request with the message Update Bearer Response.
10)
The Serving GW acknowledges the user plane switch to the target MME via the message Update Bearer Response. At this stage the user plane path is established for all bearers between the UE, target eNodeB, Serving GW and PDN GW.

11)
After step 7 the source SGSN will clean-up all its resources towards source access network by performing the necessary procedures. The procedures for this are described in detail in 3GPP TS 23.060 [7] for Iu mode access networks and in 3GPP TS 43.129 [8] for Gb mode access networks.

12)
The UE triggers a subset of Tracking Area Update procedure (see clause 5.3.2)
**** End of changes ****
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