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Abstract of the contribution: This contribution proposes to decrease the signalling load of S9* interface when PCRF request BPCF to reserve or release resource for CS service. 
Discussion
In last meeting, S15 interface between HNB GW and PCRF has been defined to use for CS service. HNB GW request QoS authorisation from PCRF via S15 when it receives RAB bearer establish/modify/delete message. Then PCRF requests the BPCF to reserve the resource for those bearers via S9* interface. This means UE receiving or initiating CS call will lead to a pair of signalling (request and Ack for reserving resource) in S9* and UE terminating CS call will lead to another pair of signalling(for releasing resource). 
For the case that HNB deployed in business premises, such as mall or station, CS call may be initiated or received frequently due to a large number of users served by the HNB. Consequently, it leads to large number of signalling transferred between PCRF and BPCF via S9* to reserve or release resource and sometimes PCRF request BPCF to reserve resource and release resource simultaneously, since the former is for someone who is initiating his CS call and the latter is for someone who is terminating his CS call.

In fact, the total number of CS call which is being processed by the HNB changes with a frequency which is lower than the frequency of the S9* signalling in most time, because there are often old CS call terminations when new CS call is initiated. Therefore, the load of HNB is comparatively stable and QoS resource reserved by BPCF for the HNB should also change slowly. It means most of signalling between PCRF and BPCF is unnecessary and inefficient.
For example, there are 10 CS calls are being processed by the HNB, after a while, 4 CS calls has been terminated but 5 new CS calls has been initiated. The number of total CS calls changes from 10 to 11, but there are 9 pair of signalling in S9*, 4 for CS call termination and 5 for CS call establishment. 
In order to decrease the number of S9* signalling, PCRF may request BPCF to reserve resource once for multiple CS call bearers, and PCRF will NOT initiate another request in S9* if the subsequent CS call QoS requirement doesn’t exceed the reserved resource. For example, if bit rate of CS bearer is 10kbps PCRF may request BPCF to reserve 40kbps once for HNB. It means PCRF won’t send S9* signalling to BPCF for resource reservation until the total number of CS bearer exceed 4. If the 5th CS bearer is established, PCRF will request BPCF to reserve another 40kbps bandwidth. In this example, there is not S9* signalling if the number of CS bearer changes between 1 and 4 or between 5 and 8, only one pair S9* signalling occurs when the number of CS exceed 4. 
According to the example, we can find that the more resource PCRF request from BPCF every time (40kbps in the example), the less signalling PCRF send via S9* for resource reservation. There is some resource waste, since almost always resource reserved by BPCF exceeds the CS bearer actual requirement. But consider that CS bearer has low bit rate comparison with fixed network resource, the waste is acceptable. The quota, i.e. the resource PCRF requested every time, may be pre-figured by operator according to deployment characters, such as HNB environment, capability.  
According to above discussion, this contribution proposes that PCRF may request BPCF to reserve resource according to the quota which is pre-configured in PCRF in order to decrease the S9* signalling.
Proposal

* * * Start of 1st Change * * *  
5.10.X  QoS interworking for CS call 

General

PCRF should initiates S9* session modification to request BPCF to reserve/release resource for CS service when CS RAB create/modify/delete. When PCRF receive QoS authorisation request from HNB GW, PCRF convert CS bearer QoS parameter to QoS rule parameter (QCI, ARP, GBR, MBR), and send QoS rule to BPCF.

Editor’s note: What QoS parameter is transferred via S15 is FFS.

S9* signalling saving
In order to decrease S9* signalling, PCRF may request BPCF to reserve resource once for multiple CS bearers. Operator may pre-configure a quota (a resource volume several times QoS requirement of CS bearer) on PCRF. PCRF may request BPCR to reserve resource according to the quota rather than QoS parameter received from S15. When PCRF receive QoS authorisation request from HNB GW, PCRF determine whether the total resource requested by HNB GW will exceed the resource quota which PCRF has request BPCF to reserve. If yes, PCRF will request BPCF to reserve another quota resource. Otherwise, PCRF doesn’t perform resource request to BPCF.

* * * End of 1st Change * * *  
* * * Start of 2nd Change * * *  
5.10.1.1.2  Resource Assignment procedure for CS call in HNB
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Figure 5.10.1.1.2:  RAB Create / Modify / Release procedure

1) When the MSC receives a SETUP message from the UE to initiate call setup, the MSC triggers RAB assignment request message to the HNB GW.

2) The MSC sends the RAB assignment request message to the HNB GW to establish, modify, or release one or several RABs. QoS information may also be included in the message.
3) On reception of the RAB Assignment Request message at the HNB GW, the HNB GW sends the S15 session modification request to the PCRF to request authorisation for the bearer(s) that form part of the original request including the HNB IP address and QoS information.
Editor’s note: Whether  HNB GW  needs to derive additional QoS information from RAB messages during CS call establishment to be sent to PCRF over S15 is for further study
4) The PCRF requests the BPCF to reserve the resource via the GW Control and QoS Rule Provision. This step is optional and is skipped if PCRF has requested BPCF to reserve a quota resource and total CS bearer QoS requirement doesn’t exceed the quota, as description in 5.10.X.
5) The PCRF responds with the outcome of the S15 session modification.
6) Based on the decision received from PCRF, the HNB GW continues or rejects the RAB assignment.

7) The MS responds with RAB assignment message.

* * * End of 2nd Change * * *  
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4) GW Control and QoS Provision







5) S15 session modification response







3) S15 session modification request
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7) RAB Assignment Response 
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6) RAB Assignment Request 
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