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Abstract of the contribution: This contribution proposes to add description of two-stage QoS authorization for alternative 1 in order to decrease inefficient signalling between H(e)NB policy function and BPCF.
Discussion
S9* interface between mobile network and fixed network is an inter-domain interface. Excessively large amount of signaling will overburden transmission path, especially when mobile network and fixed network belong to different operator. Therefore, it is significant to decrease S9* signaling load. 

Consider the following case:

· Case 1: H(e)NB deployed in business premises, such as office building, due to the large amount of people  there are always incoming calls to or outgoing calls from different people, but the H(e)NB load is comparatively stable.

· Case 2: H(e)NB deployed in station, such as bus or subway station, where different people come in or go out frequently.

For above cases, there will be large amount of signaling on S9* interface, if H(e)NB policy function request QoS authorization on a per bearer basis. Every bearer actions, such as establishment/modification/deactivation, will trigger  signaling between H(e)NB PF and BPCF.

In fact, if H(e)NB PF aggregates the resource requests for several bearer and sends the QoS request only once to BPCF, the load of S9* interface will be decreased significantly.

Considering real-time requirement for bearer action, when H(e)NB receives a requested related to a bearer, e.g. a bearer establishment/modification/deactivation, the H(e)NB PF shall NOT wait for another request for a different bearer to perform the aggregation. Therefore, H(e)NB PF have to request additional resource (for example in case of a bearer establishment) beforehand in order to avoid that one or several following requests trigger H(e)NB PF to request resource again. For example, H(e)NB PF may send a resource request for 1Mbps to BPCF when it receives a bearer QoS request for 400Kbps. If the subsequent bearer QoS request does not exceed 600Kbps, H(e)NB PF will NOT send another resource request to BPCF. In brief, H(e)NB PF will request resource from BPCF based on a pre-configured quota value which can be greater than the resource requested for the bearer. 

From the above example, we can find that quota will bring on some wastage of fixed network resource since the 600Kbps bandwidth is NOT used until H(e)NB PF authorizes the following bearer action. But for both case 1 and case 2, due to a large amount of bearers in the H(e)NB case, the wastage is so trivial that it can be ignored. A simple calculation is shown in the following. 
Assumption: A H(e)NB is deployed for REDEYE corporation, which has 50 employees and they come to company every morning and go home every evening. The terminals of all employees only support one bearer and 300Kbps for per bearer, which means employees totally consume 15Mbps bandwidth. The quota pre-configured in H(e)NB PF is 2Mbps, which means H(e)NB PF request 2Mbps from BPCF every time. (All numbers are only for simplifying the  calculation).

We can find that H(e)NB PF requests a quota for 6-7 employees in the morning and total 8 times quota request for 50 employees, which decreases the signalling of 84% in respect when  no quota is used, and a 16Mbps quota requested from BPCF, which increase 7% than no quota used. In the evening, H(e)NB PF will release every quota when 6-7 employees leave.

In conclusion, quota will bring on shapely decreasing S9* signaling and trivial bandwidth wastage. The balance can be achieved by configuring suitable quota value. How to configure quota on H(e)NB PF belongs to operator policy and, for example it can based on the H(e)NB location.
Proposal

* * * Start of 1st Change * * *  
5.1.3.1.5.1
H(e)NB policy function

General

The role of the H(e)NB policy function is to convert bearer information (as received on the S1-MME or Iu) into generic QoS authorisation requests. If no BPCF is discovered then the H(e)NB policy function will take no further authorisation decisions and positively acknowledge the bearer action towards the H(e)NB GW / MME.
The H(e)NB may apply policies associated with the identified fixed access operator before forwarding any QoS authorisation requests to the BPCFs. The H(e)NB may perform one or more of the following:
-
Request QoS authorisation on a per bearer basis (e.g. for GBR bearers)
-
Request QoS authorisation based on a series of resource quotas pre-configured in H(e)NB policy function
-
aggregate a new bearer action into an existing authorisation for the same H(e)NB and not request additional resources to BPCF (e.g. the addition of a new bearer does not exceed the resou rces already authorised by BPCF)

-
aggregate a new bearer action into an existing authorisation for the same H(e)NB and request additional resources to the BPCF (e.g. the new aggregate resource is greater than the resource which was authorised previously by BPCF)

-
Reject the bearer action if deemed out of policy for H(e)NB operation (e.g. VoIP is not permitted over H(e)NB).

NOTE 1:
The H(e)NB policy function may apply different actions depending on whether the request is pertaining to a UE that is accessing the open or closed side of the H(e)NB, but requires the CSG membership to be signalled from the node performing access control. For example, H(e)NB policy may map temporary members / non-members to the lowest priority aggregate whilst a permanent member maps to the highest priority aggregate.

Editor’s Note: It is FFS if and how the CSG membership information will impact admission control in both H(e)NB policy function and BBF access.

NOTE 2:
The H(e)NB policy function is a logical function and may be physically located independently, within the H(e)NB GW or within a PCRF.
NOTE 3: The resource quotas pre-configured in H(e)NB policy function shall be greater than QoS requested for a single bearer. For example, H(e)NB policy function requests 2Mbps quota when it receives 500Kbps bearer resource request from H(e)NB GW, in order that H(e)NB policy function does not need to send another request to BPCF for subsequent 500Kbps bearer resource requests.

NOTE 4: H(e)NB policy function releases the quota only when no bearer is using resources. It means that H(e)NB policy function may not send resource release request to BPCF when it receives bearer modification or deactivation request.
BPCF discovery

The BPCF is discovered by the H(e)NB policy function using the IP address assigned to the CPE (or H(e)NB if the CPE is operating in bridge mode).

* * * End of 1st Change * * *  
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