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Abstract of the contribution: Updates the section on PMIP-based S5/S8 for IRAT TAU/RAU and HO to reflect changes in Ts 23.401.
	Change #
	TS 23.401 v1.4.1
	TS 23.402 v1.5.1
	Proposed Modification to 23.402 v1.5.1

	
	5.3.3 Tracking Area Update procedures
	5.7 Handover and Tracking Area Update Procedures for PMIP-based S5/S8 Interface
	

	1st
	5.3.3.1 Tracking Area Update procedure with MME and Serving GW change - Serving GW relocation
	5.7.1  Intra-LTE TAU and Inter-eNodeB Handover with CN Node Relocation with PMIP-based S5 and S8


	1. Change title to “5.7.1 Intra-LTE and Inter-eNodeB Handover with Serving-GW Relocation”

2. In Figure 5.7.1-1, replace “Figure 5.5.1-1” with “5.5.1.2-1”, add Figure 5.5.1.1.3-1, and update figure title

	
	5.3.3.1 Tracking Area Update procedure with MME and Serving GW change-  No Serving GW relocation
	No procedure on S5/S8 or interaction with PCRF required.
	No change required

	
	5.3.3.2 E-UTRAN Tracking Area Update (UE changes from UTRAN to E-EUTRAN) - Serving GW relocation
	5.7.3 Inter-RAT Handover Bearer Update using PMIP-based S5 and S8
	This section is combined with Section 5.7.2 as described in change #2. 

	2nd
	5.3.3.2 E-UTRAN Tracking Area Update (UE changes from UTRAN to E-EUTRAN) – No Serving GW relocation
	5.7.2 TAU for GERAN A/Gb Mode or UTRAN to and from E-UTRAN with PMIP-based S5 and S8
	1. Change title to “5.7.2 TAU/RAU or Handover between GERAN A/Gb Mode or UTRAN and E-UTRAN”

2. In Figure 5.7.2-1, replace “Figure 5.3.3.2-1 or 5.3.3.3-1) with “Figure 5.3.3.{2,3 5,6}-1” and add references to 5.5.2.{1,2,3,4}.3-1
3. Change Figure 5.7.3-1 to Figure 5.7.2-2, add references to Figures 5.3.3.{2,3 5,6}-1, and change title.

	
	5.3.3.3 E-UTRAN to UTRAN Iu Mode Routeing Area Update - Serving GW relocation
	5.7.3 Inter-RAT Handover Bearer Update using PMIP-based S5 and S8
	This section is combined with Section 5.7.2 as described in change #2.

	
	5.3.3.3 E-UTRAN to UTRAN Iu Mode Routeing Area Update- No Serving GW relocation
	5.7.2 TAU for GERAN A/Gb Mode or UTRAN to and from E-UTRAN with PMIP-based S5 and S8
	Covered by change #2 

	
	5.3.3.5 GERAN A/Gb mode to E-UTRAN Tracking Area Update - Serving GW relocation
	5.7.3 Inter-RAT Handover Bearer Update using PMIP-based S5 and S8
	This section is combined with Section 5.7.2 as described in change #2.

	
	5.3.3.5 GERAN A/Gb mode to E-UTRAN Tracking Area Update- No Serving GW relocation

	5.7.2 TAU for GERAN A/Gb Mode or UTRAN to and from E-UTRAN with PMIP-based S5 and S8
	Covered by change #2 

	
	5.3.3.6 E-UTRAN to GERAN Routeing Area Update - Serving GW relocation
	5.7.3 Inter-RAT Handover Bearer Update using PMIP-based S5 and S8
	This section is combined with Section 5.7.2 as described in change #2.

	
	5.3.3.6 E-UTRAN to GERAN Routeing Area Update - No Serving GW relocation
	5.7.2 TAU for GERAN A/Gb Mode or UTRAN to and from E-UTRAN with PMIP-based S5 and S8
	Covered by change #2 

	
	5.5 Handover
	
	

	
	5.5.1.1.2 Inter eNodeB handover without MME relocation and without Serving GW relocation
	No procedure on S5/S8 or interaction with PCRF required
	No change required

	
	5.5.1.1.3 Inter eNodeB handover without MME relocation, with Serving GW relocation


	5.7.1  Intra-LTE TAU and Inter-eNodeB Handover with CN Node Relocation with PMIP-based S5 and S8
	Covered by change #1 

	
	5.5.1.2 Inter eNodeB handover with MME relocation - Serving GW relocation
	5.7.1  Intra-LTE TAU and Inter-eNodeB Handover with CN Node Relocation with PMIP-based S5 and S8


	Covered by change #1 

	
	5.5.1.2 Inter eNodeB handover with MME relocation – No Serving GW relocation

	No procedure on S5/S8 or interaction with PCRF required.
	No change required

	
	5.5.2.1.3 E-UTRAN to UTRAN Iu mode Inter RAT handover (Execution Phase) - Serving GW relocation
	5.7.3 Inter-RAT Handover Bearer Update using PMIP-based S5 and S8
	This section is combined with Section 5.7.2 as described in change #2.

	
	5.5.2.1.3 E-UTRAN to UTRAN Iu mode Inter RAT handover (Execution Phase) – No Serving GW relocation
	5.7.2 TAU for GERAN A/Gb Mode or UTRAN to and from E-UTRAN with PMIP-based S5 and S8
	Covered by change #2 

	
	5.5.2.2.3 UTRAN Iu mode to E-UTRAN Inter RAT handover (Execution Phase) - Serving GW relocation
	5.7.3 Inter-RAT Handover Bearer Update using PMIP-based S5 and S8
	This section is combined with Section 5.7.2 as described in change #2.

	
	5.5.2.2.3 UTRAN Iu mode to E-UTRAN Inter RAT handover (Execution Phase) – No Serving GW relocation
	5.7.2 TAU for GERAN A/Gb Mode or UTRAN to and from E-UTRAN with PMIP-based S5 and S8
	Covered by change #2 

	
	5.5.2.3.3 E-UTRAN to GERAN A/Gb mode Inter RAT handover (Execution Phase) - Serving GW relocation
	5.7.3 Inter-RAT Handover Bearer Update using PMIP-based S5 and S8
	This section is combined with Section 5.7.2 as described in change #2.

	
	5.5.2.3.3 E-UTRAN to GERAN A/Gb mode Inter RAT handover (Execution Phase) – No Serving GW relocation
	5.7.2 TAU for GERAN A/Gb Mode or UTRAN to and from E-UTRAN with PMIP-based S5 and S8
	Covered by change #2 

	
	5.5.2.4.3 GERAN A/Gb mode to E-UTRAN Inter RAT handover (Execution Phase) - Serving GW relocation
	5.7.3 Inter-RAT Handover Bearer Update using PMIP-based S5 and S8
	This section is combined with Section 5.7.2 as described in change #2.

	
	5.5.2.4.3 GERAN A/Gb mode to E-UTRAN Inter RAT handover (Execution Phase) – No Serving GW relocation
	5.7.2 TAU for GERAN A/Gb Mode or UTRAN to and from E-UTRAN with PMIP-based S5 and S8
	Covered by change #2 


Begin 1st Change to 23.402
5.7.1 
Intra-LTE TAU and Inter-eNodeB Handover with Serving GW Relocation
This section contains the procedure steps that vary between the GTP and PMIP variant of S5 and S8 for the TAU with MME and Serving GW Relocation procedure defined in 23.401 section 5.3.3.1 as well as Inter-eNodeB Handover with CN Node Relocation described in 23.401 section 5.5.1.2.

In case of a Serving GW relocation, the target Serving GW must establish a Gateway Control Session with the PCRF to perform policy controlled functions such as Bearer-Binding.  The source Serving GW relinquishes its Gateway Control Session with the PCRF in step B.

[image: image1]
Figure 5.7.1-1: Intra-LTE and Inter-eNodeB Handover with Serving GW Relocation. 
End 1st Change to 23.402

Begin 2nd  Change to 23.402
5.7.2
TAU/RAU or Handover between GERAN A/Gb Mode or UTRAN  Iu Mode and E-UTRAN 
In case of inter-RAT TAU/RAU or handovers, the Serving GW may or may not be relocated. The PMIP based S5/S8 variants procedure steps for inter-RAT TAU/RAU or handover without Serving GW relocation is shown in Figure 5.7.2-1 and those corresponding to a change of Serving GW is shown in Figure 5.7.2-2.    

Specifically, the procedure shown in the figures in this section corresponds to the following figures in TS 23.401:

-
Figure 5.3.3.2-1  [UTRAN Iu mode to E-UTRAN] Tracking Area Update 
-
Figure 5.3.3.3-1E-UTRAN to UTRAN RA Update, 
-
Figure 5.3.3.5-1 GERAN A/Gb mode to E-UTRAN Tracking Area Update 
-
Figure 5.3.3.6-1 E-UTRAN to GERAN A/Gb mode Routeing Area Update 
-
Figure 5.5.2.1.3-1: E-UTRAN to UTRAN Iu mode Inter RAT HO, execution phase
-
Figure 5.5.2.2.3-1: UTRAN Iu mode to E-UTRAN Inter RAT HO, execution phase
-
Figure 5.5.2.3.3-1: E-UTRAN to GERAN A/Gb mode Inter RAT HO, execution phase
-
Figure 5.5.2.4.3-1: GERAN A/Gb mode to E-UTRAN Inter RAT HO, execution phase
In TS 23.401, the sections corresponding to the above figures cover both the case of Serving GW relocation and no Serving GW relocation. In case of no Serving GW relocation, Steps (A) in the above figures are between the un-changed Serving GW and the PCRF and the Steps (B) in those figures do not apply, as shown in Figure 5.7.2-1. In case of no Serving GW relocation, Steps (A) in the above figure are between the target Serving GW and the PCRF and the Steps (B) is between the source Serving GW and the PCRF, as shown in Figure 5.7.2-2.

In case of no Serving GW relocation, the S-GW signals the change of RAT to the PCRF. If PCC rules provided to the PDN-GW have changed, the PCRF updates these rules at the PDN-GW. 




The user plane already exists between the Serving GW and the PDN GW and remains unchanged.  In case of RAU or handover to 2G/3G, user plane routing is assumed to proceed over the S4 interface towards the S2/S3 SGSN. When an inter-RAT TAU occurs, the enhanced packet core may signal this event to the PDN GW, for example to inform the PDN GW of a RAT type change.  In the case of a PMIP-based S5 and S8, an Update Bearer Request is not sent from the Serving GW to the PDN GW.  Instead, the PCRF in the HPLMN reports the change of event.  The PCRF signals any change in the policy resulting from the event to the PDN GW, provisioning updated policy and charging rules.
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Figure 5.7.2-1: Inter-RAT TAU/RAU or Handover without Serving GW relocation. 
This procedure concerns both the non-roaming (S5) and roaming case (S8). In the roaming case, the vPCRF in the VPLMN forwards messages between the Serving GW and the hPCRF in the HPLMN.  In the case of Local Breakout, the vPCRF forwards messages sent between the PDN GW and the hPCRF as well.

The optional interaction steps between the gateways and the PCRF in the procedures in Figure 5.7.2-1 only occur if dynamic policy provisioning is deployed.  Otherwise policy may be statically configured with the gateway.

A.1
The Serving GW informs the PCRF about the change of RAT type. The Serving Gateway sends a Gateway Control and QoS Policy Rules Request message (Event Report) to the PCRF.  The Event Report indicates the change in RAT Type.

A.2
The PCRF acknowledges the request in step A.1, and returns rules to be used by the Serving GW by sending a Gateway Control and QoS Policy Rules Reply (QoS Rules, Event Trigger) message. Note that there may be neither QoS Rules nor Event Triggers returned in this acknowledgement.

A.3
The PCRF sends a Policy and Charging Rules Provision (PCC Rules, Event Triggers, Event Report) message to the PDN GW with the new PCC rules. Note that there may be neither PCC Rules nor Event Triggers in this message.  The Event Report indicates the new RAT Type.

Editor's Note: It remains FFS how uplink signalling of change of RAT is performed in case the PCRF infrastructure is not deployed.


Step A.3 may occur before A.2 is sent by the PCRF.
A.4
The PDN GW acknowledges that it has accepted and successfully deployed the PCC rules by returning a Policy and Charging Rules Provision Acknowledge (Result) message to the PCRF.





\
The following procedure describes inter-RAT TAU/RAU or Handover in the case of Serving Gateway relocation for PMIP-based S5/S8.
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Figure 5.7.2-2: Inter-RAT TAU/RAU or Handover with Serving GW Relocation.

If dynamic policy provisioning is not deployed, the optional steps in the procedure are not applied.

A.1. 
The Target Serving Gateway sends a Gateway Control Session Establishment message to the hPCRF.  This message shall contain the information associated with the event, e.g. the new RAT type.

A.2. 
If the Gateway Control Session Establishment message sent by the Target Serving Gateway implies any change to the policy provisioned to the PDN GW, the PCRF sends an updated policy to the PDN GW by means of a Policy and Charging Rules Provision message.

A.3. 
If the PCRF provisions a policy to the PDN GW in step 12, the PDN GW responds, sending an Ack message to the PCRF.  The PDN GW indicates whether the PDN GW was successful provisioning the supplied policy.

A.4. 
The hPCRF responds to the message sent by the Target Serving GW by sending an Acknowledge Gateway Control Session Establishment message. This response includes QoS Policy rules corresponding to the new RAT.

A.5. 
The Target Serving GW performs a PMIPv6 Proxy Binding Update in order to re-establish the user plane as a result of the Serving GW relocation.

A.6. 
The PDN GW acknowledges the Binding Update by sending a Proxy Binding Ack message to the Target Serving GW.  A PMIP tunnel is established at this point between the PDN GW and the Target Serving GW.

Steps between A.6 and B.1 are described in TS 23.401 sections containing the figures referenced in Figure 5.7.2-1 above
B.1. 
The old Serving GW sends a Gateway Control Session Termination (MN-NAI) to the PCRF to indicate that all bearer for the UE have been released at the S-GW.  In any case, the Serving GW ceases to perform Bearer Binding and associated policy controlled functions.

B.2. 
The PCRF sends an Acknowledge Gateway Control Session Termination message to the Serving GW indicating the result of the removal of the control session between the PCRF and the Serving GW.
End 2nd Change to 23.402
A.1 Gateway Control Session Establishment





B.2 Acknowledge Gateway Control Session Termination





B.1 Gateway Control Session Termination





A.4 Proxy Binding  Ack





A.3 Proxy Binding Update





TS 23.401, Figures 5.3.3.1-1, 5.5.1.1.3-1  and Figure 5.5.1.2-1, Between Step A and B





TS 23.401, Figures 5.3.3.1-1, 5.5.1.1.3-1  and Figure 5.5.1.2-1, After Step B





TS 23.401, Figures 5.3.3.1-1, 5.5.1.1.3-1 and Figure 5.5.1.2-1, Before Step A
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A.2 Acknowledge Gateway Control Session Establishment





A.4 Ack Policy and Charging Rules Provision





A.3 Policy and Charging Rules Provision





A.2 Gateway Control and QoS Policy Rules Reply 





A.1 Gateway Control and QoS Policy Rules Request





TS 23.401, Figures 5.3.3.2-1 or 5.3.3.3{2,3,5,6}-1 1 and 5.5.2.{1,2,3,4}.3-1, After Step A





TS 23.401, Figures 5.3.3.2-1 or 5.3.3.3{2,3,5,6}-1 and 5.5.2.{1,2,3,4}.3-1, Before Step A
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B.1 Gateway Control Session Termination





B.2 Ack Gateway Control Session Termination





TS 23.401, Figures 5.3.3.{2,3,5,6}-1  andSection 5.5.2.{1,2,3,4}-2 after Step (B)





A.2 Policy and Charging Rules Provision





TS 23.401, Section Figures 5.3.3.{2,3,5,6}-1 and 5.5.2.{1,2,3,4}.3-12 before Step (A)





TS 23.401, Section Figures 5.3.3.{2,3,5,6}-1  and 5.5.2.{1,2,3,4}-2 between Step (A) and (B)
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