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Abstract of the contribution: It is proposed to add the TAU and HO procedures into the section 9.1: Procedures for Fixed Broadband Access network using HeNB of TS23.139.
Introduction：
For the UE attach and PDN connection establishment procedures of HeNB case in BBAI, it has been agreed that the HeNB should carry additional information: the HeNB Local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed broadband access network, to MME/S-GW/P-GW/PCRF then to BPCF. The additional information is used to locate the fixed line and to choose a BPCF.
For the TAU case and Handover case, for example, if the UE performs Ho between two different HeNB the traffic is transmitted in two different tunnels. The figure below shows two scenarios, when both source and target HeNB are connected to the same fixed line and when the HeNB are connected to two different fixed lines.  In both scenarios the HeNB end point is different, but in first scenario in case of NAT the HeNB Local IP address is the same with 2 different UDP source ports, while in second scenario the HeNB Local IP address is the different. However in both scenarios when HO is performed the UE traffic is switched between Tunnel #1 to tunnel #2. So this contribution proposes that Target HeNB should send its IP address and flow description information to EPC via path switch request (X2-based HO case). Then the MME will send this information to S-GW/P-GW/PCRF and then to BBF. 
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To sum up, this can be done by sending the H(e)NB local IP address in S1 message (Uplink NAS Transport message for TAU, path switch request for X1 based handover, handover notify message for S1 based handover) to the MME, and the MME include this information in create session message or Modify bearer request to the Serving GW/PDN GW/PCRF then to BPCF.
Note that, it is possible that the H(e)NB local IP address changes but without Serving GW change, in this case, the Serving GW will need to send a modify bearer request message to PDN GW in order to update PDN GW with such information if it’s changed. Note also that, when the UE moves from a femto cell to a macro cell, the S1 and S5/S8 message will not include a HeNB local IP address. The P-GW will detect this, and update the PCRF of the event by Gx interface.
/**************************1st change starts***************************/
9.1.x
Tracking Area Update procedures
This clause is related to the case when the UE performs TAU with/without S-GW change to the E-UTRAN network.
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Figure 9.1.x-1: Tracking Area Update procedure with/without Serving GW change
1. This step is the same as step 1 in 23.401 clauses 5.3.3.1(with S-GW change) or clause 5.3.3.2(without S-GW change).
2. This step is the same as step 3 in 23.401 clause 5.3.3.1(with S-GW change) or clause 5.3.3.2(without S-GW change), with the addition that HeNB includes in UE associated S1 signalling (refer to the definition of Uplink NAS Transport message in TS 36.413) the following additional information: the HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks. 
3. These steps are the same as step 4-9 in 23.401 clause 5.3.3.1(with S-GW change), or steps 4-10 in 23.401 clause 5.3.3.2(without S-GW change) with the following additional information included in Create session Request message (with S-GW change) or modify bearer request message (without S-GW change) sending between MME and S-GW, and the modify bearer request message sending between S-GW and P-GW: 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, and the following additional information: the HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks, needs to be included in the IP-CAN session modification request message if additional information is changed.
If the P-GW received Modify bearer Request message containing no additional information, the P-GW determines that the UE leaves femto cell and will inform PCRF. The additional information includes: HeNB Local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed broadband access network. 
5. The PCRF will initiate Gateway control session establishment / QoS rule provisioning procedure with BPCF per TS 23.203. The following information: the HeNB local IP address, the UDP port if NAT/NAPT is detected, needs to be included in the Gateway control session establishment / QoS rule provisioning message if it is changed.

If the UE moves from macro eNB to a HeNB, or UE moves from one HeNB to another HeNB with the fixed network backhaul changed, the PCRF will initiate Gateway control session establishment procedure if the UE is the first UE attaching the target HeNB; if the fixed network backhaul is not changed, or if the UE moves to a new HeNB and there has been one S9* session for that HeNB,, the PCRF may initiate Gateway control QoS rule provisioning procedure with BPCF or skip this step; if the UE moves to a macro eNB, this step will be skipped.

Note 1: PCRF selects BPCF based on HeNB local IP addresss 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.
Note 2: The S9* session establishment or modification procedures are only used to update the HeNB local IP address and the port number if NAT/NAPT is detected to BPCF. There is no dynamic policy provisioned to BPCF during TAU procedure.

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 if the P-GW informs the PCRF that the UE has left the femto cell, the PCRF will terminate the old Gateway control session if the this is the last UE under the source HeNB; if the UE moves from macro eNB to a HeNB, or the UE moves from without fixed network backhaul changed, or there are other UEs attached the source HeNB, this step will be skipped.
8. Steps 10-21 or steps 13-21 are the same as in TS 23.401 clause 5.3.3.1(with S-GW change) or clause 5.3.3.2(without S-GW change) 
Note: The interaction between the BPCF and the BNG is out of scope.
9.1.y
Intra-EUTRAN handover procedures

This procedure is used to handover a UE from a source eNodeB/HeNB to a target HeNB using X2 or S1. This subclause includes three cases:
Case A: X2-based handover without Serving GW relocation;

Case B: X2-based handover with Serving GW relocation;

Case C: S1-based handover.

Note : Release 10 doesn’t support X2-based handover between eNB and HeNB, the X2-based handover procedure is only valid for inter-HeNB handover..
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Figure 9.1.y-1: Intra-EUTRAN handover procedure
1. The description of these steps can refer to the statement of the steps before step1 of clause 5.5.1.1.2 of TS 23.401(case A); or steps before step1 of clause 5.5.1.1.3 of TS 23.401(case B); or steps from 1 to 12 of clause 5.5.1.3.3 of TS 23.401(case C).
2. This step is the same as step 1 in 23.401 clause 5.5.1.1.2 (case A) or 5.5.1.1.3 (case B), or step 13 in 23.401 clause 5.5.1.2.2(case C), with the addition that HeNB includes in the path switch request message (case A and B) or handover notify (case C) the following additional information: the the HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks.

3. These steps are the same as step 2-3a clause 5.5.1.1.2 or (case A) or 5.5.1.1.3 (case B) of 23.401, or steps from 14 to 16 of clause 5.5.1.3.3 of TS 23.401(case C), with the following additional information included in create session request (case B and C) or Modify bearer Request message (case A) sending between MME and SGW, and modify bearer request message sending between SGW and PGW: 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, and the following additional information: the HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks, needs to be included in the IP-CAN session modification request message if additional information is changed.

5. The PCRF will initiate Gateway control session establishment / QoS rule provisioning procedure with BPCF per TS 23.203. The following information: the HeNB local IP address, the UDP port if NAT/NAPT is detected, needs to be included in the Gateway control session establishment / QoS rule provisioning message if it is changed. 
If the UE handovers from macro eNB to a HeNB, or UE handovers from one HeNB to another HeNB with the fixed network backhaul changed, the PCRF will initiate Gateway control session establishment procedure if the UE is the first UE attaching the target HeNB; if the UE handovers from one HeNB to another HeNB without fixed network backhaul changed or if the UE handovers to a new HeNB and there has been one S9* session for that HeNB, the PCRF will initiate Gateway control QoS rule provisioning procedure with BPCF or skip this step.
Note: PCRF selects BPCF based on HeNB local IP addresss 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 handovers from one HeNB to another HeNB with the fixed network backhaul changed, the PCRF will terminate the old Gateway control session if this is the last UE under the source HeNB; if the UE handovers from macro eNB to a HeNB, or the UE handovers 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. Steps from 3b to 8 of clause 5.5.1.1.2 (case A) or clause 5.5.1.1.3(case B) of TS 23.401; Steps from 16a to 21b of clause 5.5.1.3.3 of TS 23.401(case C).
Note 1: The interaction between the BPCF and the BNG is out of scope.
Note 2 : Admission control in BBF network may not able to perform Admission Control based on signalling received by PCRF over S9* 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.

9.1.z
Inter-RAT handover procedures

This procedure is used to handover a UE from GERAN A/Gb Mode or UTRAN Iu Mode SRNC/S-BSS to E-UTRAN HeNB. This subclause includes two cases:
Case A: from UTRAN Iu Mode to E-UTRAN
Case B: from GERAN A/Gb Mode to E-UTRAN
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Figure 9.1.z-1: Handover from GERAN A/Gb Mode or UTRAN Iu Mode to E-UTRAN (execution phase)

The handover procedures contains the preparation and execution phases, and the preparation procedure is the same as that in section 5.5.2.2.2, TS 23.401 (case A) and in section 5.5.2.4.2, TS 23.401 (case B). The additional description of the execution procedure is shown as below.

1. The description of this step can refer to the statement of steps 1-5 in figure 5.5.2.2.3-1, TS 23.401 clause 5.5.2.2.3 (case A); or steps 1-5 in figure 5.5.2.4.3-1, TS 23.401 clause 5.5.2.4.3; (case B).;

2. This step is the same as step 6 in TS 23.401 clause 5.5.2.2.3 (case A) or clause 5.5.2.4.3 (case B), with the addition that HeNB includes in the handover notify message the following additional information: the the HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks. 
3. These steps are the same as steps 7-9 in figure 5.5.2.2.3-1, TS 23.401 clause 5.5.2.2.3 (case A); or steps 7-9 in figure 5.5.2.4.3-1, TS 23.401 clause 5.5.2.4.3 (case B); with the following additional information included in Modify bearer Request message sending between the MME and S-GW, and between SGW and PGW: 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, and the following additional information: the HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks, needs to be included in the IP-CAN session modification request message if additional information is changed.

5. The PCRF will initiate Gateway control session establishment / QoS rule provisioning procedure with BPCF per TS 23.203. The following information: the HeNB local IP address, the UDP port if NAT/NAPT is detected, needs to be included in the Gateway control session establishment / QoS rule provisioning message if it is changed. 
If the UE handovers from macro S-RNC/S-BBS to a HeNB, or UE handovers from a HNB to a HeNB with the fixed network backhaul changed, the PCRF will initiate Gateway control session establishment procedure if the UE is the first UE attaching the target HeNB; if the UE handovers from one HNB to a HeNB without fixed network backhaul changed, or if the UE handovers to a new HeNB and there has been one S9* session for that HeNB, the PCRF will initiate Gateway control QoS rule provisioning procedure with BPCF or skip this step.
Note: PCRF selects BPCF based on HeNB local IP addresss 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 HNB.
6. The PCRF acknowledges the IP CAN session modification.
7. If UE handovers from one macro HNB to a HeNB with the fixed network backhaul changed, the PCRF will terminate the old Gateway control session if this is the last UE under the source HNB; if the UE handovers from macro S-RNC/S-BBS to a HeNB, or the UE handovers from one HNB to another HeNB without fixed network backhaul changed, or there are other UEs attached the source HNB, this step will be skipped.

8. The description of these steps are the same as steps 9a-14a in figure 5.5.2.2.3-1, TS 23.401 clause 5.5.2.2.3 (case A); or steps 9a-15a in figure 5.5.2.4.3-1, TS 23.401 clause 5.5.2.4.3 (case B).
Note 1: The interaction between the BPCF and the BNG is out of scope.
Note 2 : Admission control in BBF network may not able to perform Admission Control based on signalling received by PCRF over S9* 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.
/**************************1st change ends***************************/










































































































































































































































































































































































































































































































































































































































































































































































































8. Steps 9a-14a of clause 5.5.2.2.3(case A) or steps 9a-15a of clause 5.5.2.4.3(case B) of TS23.401  





3. Steps 7-9 of clause 5.5.2.2.3(case A) or clause 5.5.2.4.3(case B) of TS23.401  
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1. Steps 1-5 of clause 5.5.2.2.3(case A) or clause 5.5.2.4.3(case B) of TS23.401  
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8. Steps from 3b to 8 of clause 5.5.1.1.2 (case A) or clause 5.5.1.1.3(case B) of TS 23.401; Steps from 16a to 21b of clause 5.5.1.3.3 of TS 23.401(case C)





































































































































































































































































































3. Steps from 2 to 3a of clause 5.5.1.1.2 (case A) or clause 5.5.1.1.3(case B) of TS 23.401; Steps from 14 to 16 of clause 5.5.1.3.3 of TS 23.401(case C)




































































1. Steps before step1 of clause 5.5.1.1.2 of TS 23.401(case A); Steps before step1 of clause 5.5.1.1.3 of TS 23.401(case B); Steps from 1 to 12 of clause 5.5.1.3.3 of TS 23.401(case C)





BPCF





Gateway control session termination procedure





. 





7



























































UE



































session modification Ack





CAN 





-





PCEF initiated IP





. 





6





QoS rule provisioning procedure





/ 





Gateway control session establishment 





. 





5





4. PCEF initiated IP-CAN session modification 





2. Path switch request (case A and B) or handover notify (case C)
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8. Steps from 10 to 21, clause 5.3.3.1(with S-GW change), or steps from 13 to 21, clause 5.3.3.2(without S-GW change), of 23.401



































































































































































































































































































































3. Steps from 4 to 9, clause 5.3.3.1(with S-GW change), or steps from 4 to 10, clause 5.3.3.2(without S-GW change), of 23.401
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