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.
Proposal
The contribution is to propose IP flow mobility solutions for S2b-GTP in Rel-12 NB-IFOM study. 
* * * Start of Change * * * 
7.5
IP flow mobility solutions for S2b (GTP)

7.5.1
Issues and Design Considerations

7.5.2
Solution A:  IP flow mobility routing rules negotiated via 3GPP access specific signaling
7.5.2.1
Overview 
7.5.2.1.1 
General
Same as clause 7.4.2.1.1.
7.5.2.1.2 
Routing Rules

Same as clause 7.4.2.1.2.
7.5.2.2
System Impacts 
7.5.2.2.1 
RAN

Same as clause 7.4.2.2.1.
7.5.2.2.2  
UE 

Same as clause 7.4.2.2.2.
7.5.2.2.3  
MME

Same as clause 7.4.2.2.3.
7.5.2.2.4  
S-GW

Same as clause 7.4.2.2.4.
7.5.2.2.5  
P-GW

Same as clause 7.4.2.2.5. 
7.5.2.2.6 PCC Enhancements

Same as clause 7.4.2.2.6.
7.5.2.3
Flows 
7.5.2.3.1
 PDN connection establishment over first access

7.5.2.3.1.1
PDN connection establishment over 3GPP access

Same as clause 7.4.2.3.1.1.
7.5.2.3.1.2 PDN connection establishment over WLAN

The UE performs the initial PDN connection establishment over WLAN which is same as the procedure defined in subclause 7.2.4 of TS 23.402.
7.5.2.3.2
Addition of one access
7.5.2.3.2.1
 Addition of WLAN access

Refer to clause 7.4.2.3.2.1, the difference is that, GTP session is established between ePDG and PDN GW.
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1 .  Initial Attach with  GTP   on S2b   as defined in TS 23.40 2 , section  7.2.4  


Figure 7.5.2.3.2.1- 1: Addition of WLAN access to the PDN connection

1. Initial attach with GTP on S2b as defined in TS 23.402, section 7.2.4 is performed. Specifically, the UE shall include its address (IPv4 address or IPv6 prefix /address or both), which was allocated during its attachment to 3GPP Access, into the CFG_Request sent to the ePDG during IKEv2 message exchange to facilitate the ePDG to select the same PDN GW that is attached to the UE over the 3GPP Access. Because NB-IFOM is supported for the established PDN connection over 3GPP access, the P-GW shall establish new GTP tunnel with ePDG while maintaining the previous GTP/PMIPv6 tunnel with S-GW.
7.5.2.3.2.2 
Addition of 3GPP access

Refer to clause 7.4.2.3.2.2, the difference is that, GTP session is established between ePDG and PDN GW.
7.5.2.3.3
IP flow mobility
7.5.2.3.3.1 
General

In this scenario, an IP flow is moved from one access to another access. The following clauses describe the cases where an IP flow is added to other access network. This can be either a new IP flow or an IP flow which was formerly routed through one access.
Editor’s notes: In the event when UE loses the 3GPP coverage, the decision for which one of the two following approach to recover is FFS. 
A. Non-seamless approach - UE to perform initial attach to non-3GPP access (i.e. no impact to existing protocol), or 

B. Seamless approach - Extending IKEv2 vendor specific option to support UE to signal the seamless handover with the routing rules info (i.e. require new IANA assignment for new code point). 
NOTE: In the event when UE moves from WLAN to 3GPP access, this solution follows the TS 23.261 procedures to “update” the routing rule at the PDN GW which is provided by the BU message.  
7.5.2.3.3.2
IP flow mobility(S5/S8-GTP)
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1. UE is connected   simultaneously to 3GPP and non - 3GPP accesses and multiple bindings  and multiple IP flows are registered at the PDN GW  
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5 .   IP - CAN   Session  Modification - begin  

ePDG    

2. R equest Bearer Resource Modification  

3. Bearer Resource Command  

4 . Bearer Resource Command  

6.   Dedicated bearer activation as per Figure 5.4.1 - 1, from step 2 to 11; or  Bearer m odification procedure as per Figure 5.4.2.1 - 1, from step 2 to 11, or  as per   Figure 5.4.3 - 1, from step 2 to 9; or Dedicated bearer deactivation  procedure as per Fig ure 5.4.4.1 - 1, from step 2 to 9 , in TS23.401.  

8 . IP - CAN   Session  Modificati on   -   end  

7 .   Dedicated  S2b  bea rer activation as per Figure  7 .1 0 - 1, from step 2 to  3 ;  or  S2b   Bearer m odification procedure as per Figure  7.11.1 - 1 - 1, from step  2 to  3 ; or  PDN GW Initiated  bearer deactivation procedure as per Figure  7 . 9.2 - 1, from step 2 to  4 , in TS 23.402.  


Figure 7.4.2.3.3.2- 1 IP Flow Mobility (S5/S8-GTP)
1. The UE is simultaneously connected to a 3GPP and a non-3GPP access based on the procedures described in Figure 7.4.2.3.2.1- 1and Figure 7.4.2.3.2.2- 1 above. The UE is exchanging some IP flows through the 3GPP access and some other IP flows through the non-3GPP access.
2. The UE sends a Request Bearer Resource Modification to MME including some updated routing rules. UE can install a new routing rule or to modify the routing access type of an existing routing rule to route the respective traffic (identified by the included FID) through one particular access (identified by the included BID) or to remove an existing routing rule. In case of new routing rule with a new FID mobility option, the UE includes the routing filter description.

3-4. MME sends Bearer Resource Command to PDN GW, forwarded by Serving GW, including the updated routing rules.
5. PDN GW sends IP-CAN Session Modification-begin to PCRF, including the updated routing rules. The PCRF stores the updated routing rules. The PCRF updates the PCC rule based on the updated routing rules and sends an acknowledgement to the PDN GW, including updated PCC rules if appropriate.
6. PDN GW implements Dedicated bearer activation as per Figure 5.4.1-1, from step 2 to 11; or Bearer modification procedure as per Figure 5.4.2.1-1, from step 2 to 11, or as per Figure 5.4.3-1, from step 2 to 9; or Dedicated bearer deactivation procedure as per Figure 5.4.4.1-1, from step 2 to 9, in TS23.401.
7. PDN GW implements Dedicated S2b bearer activation as per Figure 7.10-1, from step 2 to 3; or S2b Bearer modification procedure as per Figure 7.11.1-1-1, from step 2 to 3; or PDN GW Initiated bearer deactivation procedure as per Figure 7.9.2-1, from step 2 to 4, in TS 23.402.
8. The PDN GW indicates to the PCRF whether the PCC decision could be enforced or not.
7.5.2.3.3.3 
IP flow mobility(S5/S8-PMIP)
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1. UE is connected simultaneously to 3GPP and non 3GPP accesses and multiple bindings and multiple IP flows are registered at   the PDN GW  
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7 .   PCC rule provision   

ePDG    

2. R equest Bearer Resource Modification  

3. Bearer Resource Command  

5 .   Dedicated bearer activation /modification   as per  TS23.401,  Figure  Figure 5.4.{1,2.1, 2.2, 3} - 1,  Between S tep A and B;    or Dedicated  bearer deactivation procedure as per Figure 5.4.4.1 - 1, from  S tep  3a   to  Step 8a .    

4 .Gatewa y Control and QoS Rules Request - be gin  

9 . FMA  

8 . FMI  

10 .   Dedicated  S2b  bea rer activation as per Figure  7 .1 0 - 1, from step 2 to  3 ;  or  S2b   Bearer modification procedure as per Figure  7.11.1 - 1 - 1, from step 2  to  3 ; or  PDN GW Initiated  bearer deactivation procedure as per  Figure  7 . 9.2 - 1, from step 2 to  4, in TS 23.402.  


Figure 7.5.2.3.3.3- 1: IP Flow Mobility (S5/S8-PMIP)
Refer to the description in Figure 7.4.2.3.3.3-1, the difference is as follows,
Step 10: PDN GW implements Dedicated S2b bearer activation as per Figure 7.10-1, from step 2 to 3; or S2b Bearer modification procedure as per Figure 7.11.1-1-1, from step 2 to 3; or PDN GW Initiated bearer deactivation procedure as per Figure 7.9.2-1, from step 2 to 4, in TS 23.402.
7.5.2.3.4
Removal of one access
In this scenario, the UE moves all traffic from one access to another access and detaches from the old access (e.g. due to loss of coverage or by an explicit detach). 
When the UE disconnects from the non-3GPP access and remains connected only to the 3GPP access, refer to TS23.402 clause 7.4.3. 

When the UE disconnects from the 3GPP access and remains connected only to the non-3GPP access, refer to TS 23.401 subclause 5.3.8.2 or TS 23.402 subclause 5.3. 

NOTE: 
If the UE wants to keep the IP flows from an access which is to be detached, the procedure specified in clause 7.5.2.3.3.2 or clause 7.5.2.3.3.3 above shall be performed before the UE detaches from the old access.

The optional interaction steps between the gateways and the PCRF in the procedures only occur if dynamic policy provisioning is deployed in EPC.
7.5.2.3.5
Addition of one access for multiple PDN connections to the same APN

Same as clause7.4.2.3.5.
* * * End of Change * * * 
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5. IP-CAN Session Modification-begin
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1. UE is connected simultaneously to 3GPP and non-3GPP accesses and multiple bindings and multiple IP flows are registered at the PDN GW
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7. Dedicated S2b bearer activation as per Figure 7.10-1, from step 2 to 3; or S2b Bearer modification procedure as per Figure 7.11.1-1-1, from step 2 to 3; or PDN GW Initiated bearer deactivation procedure as per Figure 7.9.2-1, from step 2 to 4, in TS 23.402.







4.Bearer Resource Command







8.IP-CAN Session Modification - end
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6. Dedicated bearer activation as per Figure 5.4.1-1, from step 2 to 11; or Bearer modification procedure as per Figure 5.4.2.1-1, from step 2 to 11, or as per Figure 5.4.3-1, from step 2 to 9; or Dedicated bearer deactivation procedure as per Figure 5.4.4.1-1, from step 2 to 9, in TS23.401.







2. Request Bearer Resource Modification
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7. PCC rule provision 
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1. UE is connected simultaneously to 3GPP and non 3GPP accesses and multiple bindings and multiple IP flows are registered at the PDN GW
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8.FMI







6.Gateway Control and QoS Rules Request- end
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10. Dedicated S2b bearer activation as per Figure 7.10-1, from step 2 to 3; or S2b Bearer modification procedure as per Figure 7.11.1-1-1, from step 2 to 3; or PDN GW Initiated bearer deactivation procedure as per Figure 7.9.2-1, from step 2 to 4, in TS 23.402.
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5. Dedicated bearer activation/modification as per TS23.401, Figure Figure 5.4.{1,2.1, 2.2, 3}-1, Between Step A and B;  or Dedicated bearer deactivation procedure as per Figure 5.4.4.1-1, from Step 3a to Step 8a. 







2. Request Bearer Resource Modification
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4.Gateway Control and QoS Rules Request-begin
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1. Initial Attach with GTP on S2b as defined in TS 23.402, section 7.2.4
































