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Abstract of the contribution:

This contribution clarifies when the MME/SGSN reports the H(e)NB local IP address and UPD port number to the PDN GW/PCRF. In addition it requires the PCRF to subscribe to a corresponding event trigger when BBAI is supported.

1. Discussion

CT4 LS  C4-113136  requested clarification on the   reporting requirements  for the H(e)NB local IP address and port number when the  UE is in the idle mode, when the UE enters the connect mode, when  values have not changed. In addition, the H(e)NB local IP address and port shall not be reported unless the PCRF subscribes to a corresponding event trigger when BBAI is supported.
2. Proposal

Changes: 
1. Specify additional  cases when the MME shall report the H(e)NB local IP address and port number to PCEF/PCRF

2. Specify  cases when the MME shall not report the H(e)NB local IP address and port number to PCEF/PCRF

3. Require the  PCRF to subscribe  to reporting of the H(e)NB local IP address and UDP  port 

Include the text below in TS 23.139.

** start of 1st   change **
9.1.1
E-UTRAN Initial Attach

This clause is related to the case when the UE performs initial attachment to the E-UTRAN network via a HeNB. The HeNB is already registered in the network.

NOTE:
Enhancements to the Initial Attach procedure rest on the assumption that the HeNB sends the HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks to the MME in UE associated S1 signalling (refer to the definition of Initial UE Message in TS 36.413 [29]).
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Figure 9.1.1: UE Attach procedure via HeNB


Step 1
The description of this step is the same as for step 1 in TS 23.401 [2], clause 5.3.2.1


Step 2
The description of this step is the same as for step 2 in TS 23.401 [2], clause 5.3.2.1 with 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


Steps 3-14 are the same as in TS 23.401 [2] clause 5.3.2.1 with the following additional information included in Create Session Request message sending between MME and SGW, 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.


Step 14.1 The PCRF sends the Gateway Control Session establishment/QoS Rules provisioning message to the BPCF according to TS 23.203 [4]. The message includes the IMSI, HeNB local IP address and UDP port if NAT/NAPT is detected.


Once this step completes the PCRF is aware the fact that the UE is connected to the network via a 3GPP H(e)NB and checks first whether sufficient resources are available in the BBF access before it provisions PCC rules at the PCEF.


14.2.
The PCRF acknowledges the IP CAN session establishment/modification. The PCRF shall subscribe to reporting of changes of the local H(e)NB IP address and UDP port number (when BroadBand Access Interworking is supported)

Steps 15-26 are the same as in TS 23.401 [2] clause 5.3.2.1 with the following additions. If the H(e)NB local IP address and UDP port number change reporting triggers are received from the PCRF, the PDN GW should set the H(e)NB local IP address and UDP port number Information Reporting accordingly. If the H(e)NB local IP address and UDP port number Reporting Request is received for this PDN connection, then the MME shall report to the PCEF/PCRF changes of HeNB local IP address and/or port (if available). 
** end of 1st  change **
** start of 2nd   change **
9.1.2
UE requested PDN connection Establishment

According to TS 23.401 [2] clause 5.10.2 this procedure is executed when the UE requests connectivity to a PDN.
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Figure 9.1.2 UE requested PDN connection

Steps 1-4 are the same as in TS 23.401 [2], clause 5.10.2, with the following additional information included in Create Bearer Request message sending between MME and SGW, and between SGW and PGW: HeNB Local IP address, the UDP ports if NAT/NAPT is detected, and/or the FQDN of the fixed broadband access network. The new steps are as follows:

4.1.
The PCRF sends the GW Control and QoS Rule Provision (QoS-Rule with the QoS information) message to BPCF. The QoS-Rule with the QoS information indicates the BPCF how to modify the corresponding resources in BBF access network. 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. The BBF Access Network performs admission control based on the rules provisioned to it, and establishes all necessary resources and configuration in the BBF access network. The details of this are out of the scope of this specification.

4.2.
The PCRF acknowledges the IP CAN session establishment/modification. The PCRF shall subscribe to reporting of changes of the local H(e)NB IP address and UDP port number (when BroadBand Access Interworking is supported).

The remaining steps are the same as step 5-16 of TS 23.401 [2], clause 5.10.2 with the following additions. If the H(e)NB local IP address and UDP port number change reporting triggers are received from the PCRF, the PDN GW should set the H(e)NB local IP address and UDP port number Reporting  accordingly. If the H(e)NB local IP address and UDP port numberInformation Reporting Request is received for this PDN connection, then the MME shall report to the PCEF/PCRF changes of HeNB local IP address and/or port (if available).
* end of 2nd  change **
** start of 3rd   change **
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]).
The MME shall report changes in HeNB local IP address and/or port to the PCEF/PCRF if  

-
the PCRF has subscribed to reporting of changes of the local H(e)NB IP address and UDP port number; and
- 
the UE moves from one (e)NB to a HeNB, or from one HeNB to another HeNB with the fixed network backhaul changed, or the UE moves from a HeNB to a (e)NB. 
The MME does not update the PCEF/PCRF in particular when the UE enter connected mode if there is no change in HeNB local IP address and UDP port number, or when the UE enters idle mode.
If the SGW needs to update the PCEF/PCRF (e.g. send a Modify Bearer Request over S5/S8) for any other reasons not listed above  (e.g. time zone change, SGW relocation), the SGW shall include the current values for H(e)NB local  IP@ and UDP port if the UE is accessing the network from a HeNB.
The 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 (when a Modify Bearer Request message needs to be sent over S5/S8): 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 femto cell and will inform this event to PCRF.

5.
If the UE moves from eNB to a HeNB, 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 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 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 3rd   change **
** start of 4th   change **
9.3.1
PDP Context Activation 
The HNB is already registered in the network. The HNB GW sends the HNB local IP address, the UDP port number if NAT/NAPT is detected, and /or the FQDN of the fixed Broadband access networks to the SGSN in the [RANAP] DIRECT TRANSFER message (for the message refer to TS 25.413 [28]).
Depicted in Figure 9.3.1-1 is the PDP Context Activation procedure.
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 Figure 9.3.1-1: PDP Context Activation Procedure for EPS-connected 3G access

0.  The HNB connected. The HNB GW received the HNB Local IP address, the UDP port number if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks.
1.  This step is the same as step 1 in TS 23.060[22] clause 9.2.2.1, with the addition that the HNB GW includes in the [RANAP] DIRECT TRANSFER message the HNB Local IP address, the UDP port number if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access network.
2.
This step is the same as step A in TS 23.060[22] clause 9.2.2.1A, with the addition that the S4-SGSN also includes HNB Local IP address, the UDP port number if NAT/NAPT is detected, and/or FQDN of the fixed Broadband access network in the Create Session Request sent to the SGW and in turn to PGW.
3.
The PGW sends the IP-CAN session establishment request to the PCRF per TS 23.203[4]. The message includes HNB Local IP address, the UDP port number if NAT/NAPT is detected, and/or FQDN of the fixed Broadband access network.

4.
The PCRF sends the Gateway Control Session establishment message to the BPCF per TS 23.203[4]. The message includes the IMSI, HNB local IP address, the UDP port number if NAT/NAPT is detected 

Once this step completes the PCRF is aware the fact that the UE is connected to the network via a 3GPP H(e)NB and checks first whether sufficient resources are available in the BBF access before it provisions PCC rules at the PGW. 

5.
The PCRF acknowledges the IP CAN session establishment ack to the PGW. The PCRF shall subscribe to reporting of change of the local H(e)NB IP address and UDP port number (when Broadband Access Interworking is supported).
6.
This step is the same as step D in TS 23.060 [22] clause 9.2.2.1A Figure 64a with the following additions. If the local H(e)NB IP address and UDP port number information change reporting triggers are received from the PCRF, the PDN GW should set the H(e)NB local IP address and UDP port number Reporting  accordingly. If the  H(e)NB local IP address and UDP port number  Reporting Request is received for this PDP context, then the SGSN shall report to the PCEF/PCRF changes of HNB local IP address and/or port (if available).
7-8. Steps 7 and 8 are the same as steps 4-9 in TS 23.060 [22] clause 9.2.2.1 Figure 64.

Editor's note: In order to handle mobility from macro cells, the tunnel information needs to be added in other RANAP messages (RELOCATION COMPLETE and INITIAL UE MESSAGE).
Editor's note: RAN3 need to confirm whether the RANAP impact due to signalling of tunnel information is acceptable.

* end of 4th   change **
** end of changes **
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 Steps  5 to 16 of 23.401 UE requested PDN connectivity
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 Steps 2 to 3  of 23.401 UE requested PDN connectivity
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5. PCRF-Initiated Gateway control session establishment or Gateway Control and QoS Rules provisioning procedure
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 7. Procedures as per TS 23.060[22], Figure 64 from step 5 to 8
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 steps  15 to 26 of 23.401 E-UTRAN Initial Attach procedure figure 5.3.2.1-1











14.2  IP-CAN session establishment/Modification Ackn











14. IP-CAN session establishment/Modification











Fixed Broadband Access















 steps 3 to 13  of 23.401 E-UTRAN Initial Attach procedure figure 5.3.2.1-1











2. UE Attach Request







UE







PCRF







PGW







SGW







14.1.PCRF-Initiated Gateway Control Session Establishment/QoS Rule Provisioning







1. UE Attach Request







               HeNB connected 







MME







HeNB GW







SeGW







BPCF







BNG







RG







HeNB
















