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Abstract of the contribution: This contribution tries to compare the 2 alternative options of CS procedures for HNB interworking.
1 Discussion
In SA2 #84, 2 alternatives were approved and documented into TR 23.839 on how to trigger S15 session establishment. One option is to trigger the S15 session establishment during HNB registration, the other is to trigger the S15 session establishment when the first CS call is made under the HNB. This contribution is to compare the 2 alternatives and make a solution recommendation based on the discussion.
· Signalling Overhead of Alternative 2
Alternative 2 establishes the S15 when the CS call is made under the HNB. However, it is not clear for when and how the S15 session is terminated. There are several possibilities, e.g. the S15 session is terminated when there is no ongoing CS service, or the S15 session is terminated due to the expiration of a timer after the last CS service is terminated. Regardless of when andhow the S15 is terminated, alternative 2 is expected to have more signalling overhead than the alternative 1 for the following reasons:

a) To reduce the CS call establishment/HO delay, HNB GW initiates S15 session establishment (for admission control) in parallel with RAB assignment toward HNB. If the BBF access network rejects the admission control, the HNB GW will have to initiate RAB release toward HNB. This scenario could be more likely if there is no consolidated view on the BBF access network resource allocation for a given HNB. 
b) If the S15 session is terminated after all CS service is terminated, the S15 session has to be re-established when a new CS service is initiated (MT or MO). The S15 session establishment will incur more signalling than a S15 session modification, because, the session establishment includes the PCRF/BPCF discovery, and may include DNS query, as well as message redirection if DRA is used. This will incur even more overhead not only to the PCRF, but also to other entities, e.g. the DRA/DNS etc.
c) S15 session termination will add signalling overhead as well. The impact of this can be reduced if the HNB GW delays certain time before terminating S15 session once the last CS session is terminated. However, the operators would have to carefully engineer the timer to balance between the signalling overhead and the number of S15 sessions.
· The number of S15 sessions
There is a concern on the number of S15 sessions, for the case when the S15 session is triggered by the the HNB’s power on in alternative 1, and the S15 session will stay on as long as the HNB is up even though there is no CS service initiated at the HNB. 
Indeed, there will be system memory consumed in PCRF to maintain the S15 session. However, such memory consumption is deterministic and is easy to engineer.  Given the traffic models could be varied from different operators, it is difficult to compare apple-to-apple for this specific argument.  Never-the-less, it is well-understood that signalling processing to setup and to tear down the S15 sessions will consume more transport capacity and CPU processing on all involved network elements which are more precious resources than system memory to maintain the S15 session context. 
In addition, the PCRF should be engineered for per UE per IP-CAN level granularity, the number of per UE per IP-CAN sessions of the system would be much larger than the number of HNBs. Hence, the volume of the S15 session contexts per HNB may not be that significant compared to the volume of the IP-CAN sessions triggered by the number of UEs..
· Other Usage of S15 session
S15 interface can also be used for admission control for signalling. If the S15 is established during HNB power on, the HNB can request resources for HNB signalling, e.g. to reserve certain bandwidth if the BBF access supports. 
The S15 interface can also be used to push QoS parameters to the HNB, for example, the BPCF can configure the HNB with the maximum bandwidth allowed for all uplink traffic. If the S15 is alive, the BPCF can push new QoS parameters to the HNB if changed.
· Race condition between admission control and bearer establishment
To reduce the delay of CS call establishment/handover, in alternative 2, the HNB-GW initiate RAB assignment in parallel with admission control. It is possible that the CS call is established before the admission control is completed.  In the case when the admission control in BBF access fails, e.g. congestion in BBF network, the HNB-GW will have to initiate the RAB release, which will cause the CS call drop after its establishment. This introduces bad user experience, and may not be allowed by the local regulation.

Conclusion
In conclusion, alternative 1 may have more S15 sessions than alternative 2, while alternative 2 adds additional signalling overhead and may cause CS call drop after the Call establishment due to the lack of resource in BBF access. In addition, alternative 1 provides possibility and flexibility for the active S15 interface for other purposes, e.g. the admission control for HNB signalling.
Proposal
Alternative 1 is our preferred solution; however, if the number of S15 session is a concern, we propose to release S15 session when the last CS call under the HNB is released. 

We propose to keep the S15 session establishment during HNB power on, for the purpose of admission control for HNB signalling as well as other QoS parameter configuration, e.g. the maximum bandwidth allowed for the HNB.
It is up to the operator’s decision on when to release the S15 session. If the operator decides to turn off the S15 session if there is no signalling over it, it can do so by configuration of a certain timer. The operator can also decide to configure the timer to a value indicating S15 always on. 

If the S15 session is released when the HNB is up, the new S15 session will be established when it is needed, e.g. when a new CS service is triggered, just like what is proposed in alternative 2.

The following is proposed change to TR 23.839:

/************************ Start of Change ************************/
5.10.1.1
3GPP HNB for CS service

5.10.1.1.1
3G HNB power on
Editor’s note: It is FFS whether the HNB power on procedure is used for establishment of S15 session and S9* session before the CS call is to be made
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 Figure 5.10.1.1.1: HNB power on procedure
1) When the HNB powers on, it receives a local IP address from the BBF Access Network. HNB Local IP address assignment by BBF is out of 3GPP scope. 
2) The HNB establish IPSec tunnel with SeGW as defined in TS 33.320. 

3) The HNB initiates the Registration to HNB GW including HNB IP address,  HNB local IP address,  and optionally the UDP port number (if NAT is detected). 

4) The HNB GW establishes a S15 session with the PCRF including information about the HNB such as HNB IP address, HNB local IP address, and optionally FQDN of Fixed Broadband network at which the HNB is connected to. According operator’s configuration, a timer in HNB GW can be set to terminate the S15 session. If the timer expires and there is no ongoing CS service, the S15 session will be terminated.
5) The PCRF responds to the HNB GW for HNB’s registration.

6) The PCRF initiates  Gateway Control session Establishment to establish S9* session and sends the HNB local IP address and optionally the UDP port number (if NAT is detected) to the BPCF in this step.
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5.10.1.1.2
CS session establishment (3G Femto) 
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Figure 5.10.1.2.1: CS session establishment

NOTE:
This flow does not include all the steps associated with CS call setup.

1) The UE initiates call setup using a SETUP message.

2)  The MSC sends a RAB Assignment Request message towards the HNB.

3)  In parallel to step 7 , the HNB GW requests S15 session establishment (if the S15 session is not established) or S15 session modification (if the S15 session is already established)to the PCRF. The message includes theHNB local IP address, and optionally the FQDN of the Fixed Broadband access network where the HNB is connected to. 

Editor’s note:  It is FFS to determine the QoS information the HNB GW must derive from the RAB message to send to the PCRF over S15.
4)
The PCRF makes policy decision and in case that S9* session is not already established the PCRF initiates Gateway Control session Establishment. In case that S9* session is already established the PCRF initiate the GW Control and & QoS Rules Provisioning

5)
The BPCF acknowledges the changes to the session

6)
The PCRF responds with the outcome of the authorisation request .If no resources are available then the HNB GW rejects the RAB assignment and initiates the “RAB assignment failure” procedure.

7) 
 The HNB GW sends the RAB assignment message to the HNB

8) The remainder of the call setup procedure completes.

Editor’s note: It is FFS under what conditions the S17 session is terminated.
/************************ End of Change ************************/
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2. IPSec Tunnel Establishment















6. PCRF initiated GW Control Session Establishment



 















3.HNB register with HNB GW(HNB IP address, HNB Local IP address) 
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4. S15 Session establishment
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5. S15 session establishment complete
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5) GW Control and & QoS Rules Provisioning response
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6) S15 Session Establishment/Modification Response
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2. IPSec Tunnel Establishment















6. PCRF initiated GW Control Session Establishment



 















3.HNB register with HNB GW(HNB’s Inner IP address, NATed/NATPed HNB’s Outer Local-IP) 
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4. S15 Session establishment
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5. S15 session establishment complete
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5) GW Control and & QoS Rules Provisioning response
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6) CS CS Session Establishment/Modification Response







3) CS Session Establishment/Modification 
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