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Introduction
The present paper provides the following corrections to the Handover procedures for 3GPP-BBF interworking: 
1) Subclause 7.2 “Initial Attach”: 

-- Correct step B in the figure to include step B1.
2) Subclause 7.8 “Handover from E-UTRAN to Fixed Broadband Access network” over S2b: 
In step 3 procedure of subclause 7.2 (Initial Attach) is referenced. However, there are still some differences between the handover and initial attach procedures:  
a. During handover, instead of the IP-CAN Session Establishment Procedure, the PDN GW initiates the PCEF-initiated IP-CAN Session Modification Procedure with the PCRF as specified in TS 23.203. 
b. The procedure of updating PDN GW address towards the 3GPP AAA server/HSS is not performed during handover.  

On the other hand, if the UE supports IP address preservation during the handover, the allocated IP address being included by the UE in the CFG_Request and then forwarded to the PDN GW by the ePDG is covered by the existing handover procedures as specified in TS 23.402 subclause 8.2.3 (for PMIP-based S2b) or subclause 8.6.2.1 (for GTP-based S2b). 

-- Hence, to correctly shown the handover procedures for BBF interworking and the differences with the existing procedures, the reference to the corresponding handover procedures in TS 23.402 is proposed and the figure/procedure is modified correspondingly.
3) Subclause 9.1.10 “Service Request and Handover Procedures” using HeNB over GTP:
-- Clarify the procedure for the case that in step 4 the Modify bearer Request message received by the PDN GW contains none of the additional information of BBF access (e.g. HeNB local IP address).
-- Add the missing case that “the UE moves from a HeNB connected to the EPC to a HeNB connected to Fixed Broadband Access network”. 

Proposal

Apply the following changes to TS 23.139.
* * * Start of Change 1 * * *  
7.2
Initial Attach

This clause is related to the case when the UE powers-on in a Fixed Broadband access network via PMIPv6 or GTPv2 based S2b interface.
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Figure 7.2-1: Initial attachment
NOTE:
The Step B2 is not proxied.

If dynamic policy provisioning over S9a is not deployed, the optional steps A.2, B.2, B.3 and 4 do not occur. Instead, the Fixed Broadband Access Network may employ local policies.

Depending on scenario, either the steps shown in (A) or the steps in (B) are performed. Details for S9a session establishment and when (A) or (B) is used for S9a session establishment are described in TS 23.203 [4].

1.
The UE may perform the 3GPP based (EAP) access authentication procedure involving the Fixed Broadband Access network as specified in TS 23.402 [3] clause 7.2.1 step 1. As part of this step, the permanent user identity (IMSI) is provided from the 3GPP AAA Server to the Fixed Broadband Access network.

2.
The UE receives a local IP address from the Fixed Broadband Access Network. How this is done is out of 3GPP scope, but it may involve IP address assignment by an RG or a BNG.

A.
Triggered by steps 1 and 2, the BPCF is informed about the UE accessing over Fixed Broadband Access. How this is done is out of 3GPP scope. When the BPCF receives the trigger and policy interworking with PCRF is supported, the BPCF initiates S9a session establishment as specified in TS 23.203 [4]. The BPCF includes the IMSI, IP-CAN type and UE local IP address in the message to the PCRF.

3.
The description of the PDN connection setup procedure is the same as for steps 2-9 in TS 23.402 [3], clause 7.2.1 or for steps A.1-E.1 in TS 23.402 [3] clause 7.2.4, with the following additions: The UE local IP address and optionally UDP source port number (if NAT is detected) are also included in the Create Session Request message. The UE local IP address and optionally UDP source port number (if NAT is detected) are forwarded to the PCRF in IP-CAN Session Establishment procedure.
B.
Depending on interface used at S2b, either the steps B1/B2 or the step B3 are preformed. The steps B1/B2 are only applicable when S2b PMIPv6 is used. The steps B3 is only applicable when S2b GTPv2 is used.
B1.
Triggered by the IKEv2 tunnel establishment in step 3, the ePDG initiates Gxb* session establishment with the PCRF by using Gateway Control Session establishment procedure as specified in TS 23.203 [4]. The ePDG includes the IMSI, APN, IP-CAN type, UE IP address allocated by EPC, the UE local IP address and optionally UDP source port number (if NAT is detected).

B2.
Triggered by the Gateway Control Session establishment in B1, the PCRF (for non-roaming case) and the V-PCRF (for home routed and visited access roaming case) initiates Gateway Control Session establishment with the BPCF to establish S9a Session and the S9 session to the H-PCRF as specified in TS 23.203 [4]. The IMSI, IP-CAN type, UE local IP address and UDP port number needs to be included in the request message sent to the BPCF.

B3. Triggered by the Gx session establishment, the PCRF for non-roaming, the V-PCRF for visited access roaming case and H-PCRF for home routed roaming case initiates Gateway Control Session establishment with the BPCF to establish S9a Session as specified in TS 23.203 [4]. The IMSI, IP-CAN type, UE local IP address and UDP port number needs to be included in the request message sent to the BPCF.

4. The Gateway Control and QoS Rules provision procedure may be initiated by the PCRF towards the BPCF as specified in TS 23.203 [4], with the following additions: The UE local IP address and optionally UDP source port number (if NAT is detected). In roaming scenario, the H-PCRF will initiate the procedure over S9 towards the V-PCRF and the V-PCRF in turns initiates the procedure over S9a towards the BPCF.

5.
The BPCF may interact with the BNG, e.g. to download policies, as defined by Fixed Broadband Access Policy Framework specifications BBF WT-134 [11] and BBF WT-203 [6]. This step is out of 3GPP scope.
* * * End of Change 1 * * *  
* * * Start of Change 2 * * *  
7.8 
Handover from E-UTRAN to Fixed Broadband Access 
This subclause shows a call flow for a handover from an E-UTRAN with GTPv2 or PMIPv6 based S5/S8 interface to a Fixed Broadband Access network via GTPv2 or PMIPv6 based S2b interface.
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Figure 7.8-1: Handover from E-UTRAN to Fixed Broadband Access 

For connectivity to multiple PDNs, step 5 shall be repeated for each PDN the UE is connected to. Step 5 can occur in parallel for each PDN. Other impacts related to the handover for multiple PDNs are described in TS 23.402 [3] subclause 8.1.

1-2. The description of these steps are the same as for steps 1-2 in TS 23.402 [3], subclause 8.2.3.
3.
Procedure as specified in subclause 7.2 steps 1-A is performed.

4. 
Procedure as specified for steps 4-8 in TS 23.402 [3], subclause 8.2.3 (for PMIP-based S2b) or subclause 8.6.2.1 (for GTP-based S2b) is performed, with the following addition:
-
The UE local IP address and optionally UDP source port number (if NAT is detected) are forwarded to the PCRF in PCEF-initiated IP-CAN Session Modification procedure.
5. 
Procedure as specified in subclause 7.2 steps B-5 is performed.
6.
The description of the step is the same as for step 9 in TS 23.402 [3], subclause 8.2.3 (for PMIP-based S2b) or subclause 8.6.2.1 (for GTP-based S2b).

7.
For connectivity to multiple PDNs, the UE establishes connectivity to each PDN that is being transferred from 3GPP access, besides the PDN connection that was established in the steps 1-3, by executing the UE-initiated Connectivity to Additional PDN procedure specified in subclause 7.5.
8.
The description of the step is the same as for step 11 in TS 23.402 [3], subclause 8.2.3. 
* * * End of Change 2 * * *  
* * * Start of Change 3 * * *  
9.1.10
Service Request and Handover Procedures

This clause specifies the Service Request and Handover Procedures with updating the following information to fixed broadband access network: the HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks.

This clause contains the following cases:

-
UE initiated Service Request( clause 5.3.4.1, TS 23.401 [2])

-
X2-based handover without Serving GW relocation(clause 5.5.1.1.2, TS 23.401 [2]),

-
X2-based handover with Serving GW relocation(clause 5.5.1.1.3, TS 23.401 [2]),

-
S1-based handover (clause 5.5.1.2.2 , TS 23.401 [2]),

-
inter-RAT Handover from UTRAN Iu Mode to E-UTRAN (clause 5.5.2.2.2, TS 23.401 [2]),

-
inter-RAT handover from GERAN A/Gb Mode to E-UTRAN(clause 5.5.2.4.2, TS 23.401 [2]).

This following call flow only shows the changed steps, and the steps without change can be referred to the corresponding sections in TS 23.401 [2].
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Figure 9.1.10: Service Request and Handover Procedures

1.
UE initiated Service request procedure, or intra-EUTRAN Handover procedure, or inter-RAT handover is initiated, which can be referred to the descriptions of the corresponding clause4 in TS 23.401 [2].

2.
This step is the same as that in TS 23.401 [2], with the addition that target HeNB includes the following additional information: the target HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks in the S1 message and sends them to MME. For the service request case, the S1 message carrying the "NAS: Service request" from UE to MME is Initial UE Message; for the X2 based handover case, the S1 message is the Path Switch Request message; for the S1 based handover or the inter-RAT handover, the S1 message is the Handover Notify Message.

3.
This step is the same as that in TS 23.401 [2], with the following additional information included in create session request message or Modify bearer Request message sending between MME and S-GW, and Modify Bearer Request Message sending between S-GW and PGW: target HeNB Local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed broadband access network.

4.
The P-GW sends IP-CAN session modification request message to the PCRF including the Target HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks as defined in TS 23.203 [4].

If the Modify bearer Request message received by P-GW in step 3 contains none of the additional information: HeNB Local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed broadband access network, the P-GW determines that the UE leaves a HeNB connected to fixed broadband access network and may inform this event to PCRF. Step 5 is skipped.
5.
If the UE moves from eNB to a HeNB, or UE moves from a HeNB connected to the EPC to a HeNB connected to Fixed Broadband Access network, or UE moves from one HeNB to another HeNB with the fixed network backhaul changed, the PCRF will initiate PCRF-initiated Gateway control session establishment procedure with BPCF as defined in TS 23.203 [4] if the UE is the first UE attaching the target HeNB for that PCRF; if the UE moves from one HeNB to another HeNB without fixed network backhaul changed or if the UE moves to a new HeNB and there has been one S9a session for that HeNB, the PCRF will initiate Gateway control and QoS rule provisioning procedure with BPCF as defined in TS 23.203 [4]. The HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks shall be included in the PCRF-Initiated Gateway control session establishment procedure and in Gateway Control and QoS rule provisioning procedure.

NOTE 1:
PCRF selects BPCF based on HeNB local IP address and/or FQDN of the fixed Broadband access networks, therefore PCRF may select BPCF for Target HeNB which is different from the BPCF for source HeNB.

6.
The PCRF acknowledges the IP CAN session modification.

7.
If UE moves from one HeNB to another HeNB with the fixed network backhaul changed, or UE moves from one HeNB to eNB, the PCRF will terminate the old Gateway control session if this is the last UE under the source HeNB for that PCRF; if the UE moves from eNB to a HeNB, or UE moves from a HeNB connected to the EPC to a HeNB connected to Fixed Broadband Access network, or the UE moves from one HeNB to another HeNB without fixed network backhaul changed, or there are other UEs attached the source HeNB, this step will be skipped.

8.
This step can refer to the corresponding procedure as in TS 23.401 [2].

NOTE 2:
The interaction between the BPCF and the BNG is out of scope.

NOTE 3:
Admission control in BBF network may not able to perform Admission Control based on signalling received by PCRF over S9a for forward data from Source HeNB to target HeNB in handover execution phase. Therefore, during HO execution the Source HeNB may mark forward data with DSCP value, such as DSCP value for non-GBR data, to avoid impacts on other UE's GBR service.
* * * End of Change 3 * * *  
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5. PCRF-Initiated Gateway control session establishment or Gateway Control and QoS Rules provisioning procedure
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3. PDN connection setup procedure as specified in figure 7.2-1
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