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1.  Aggregation of SDFs

· Media grouping: This will be done by the hPCRF, which will then push TFT to match all the grouped flows to the various elements. The bearer-elements do not need to know that these are two different application-flows. Media grouping results in only one SDF that is signalled to the bearer-elements. Unlike GPRS, the media grouping does not need to be informed in the SIP parameters, since UE does not create TFTs. The UL/DL TFTs are created by the hPCRF.
· Mapping of multiple SDFs into one SAEB/Decision to setup a new SAEB: The decision to do this performed by two entities: (a) MME and (b) eNB. The typical use case is when a first SDF with a particular QoS-class is already established with the corresponding QoS-class bearer. At a later time, a new flow is established and the PCRF requests for a new bearer setup from the MME/UPE providing the MME/UPE with the same QoS-Class Identifier. The decision whether a new SAEB is required is based on QoS profile subscribed by the UE. There are two cases based on the nature of QoS-subscription information in the HSS for LTE:
a. Subscription information is per-SAEB context:  In this case, like in GPRS, the QoS profile is per SAEB context. In this case if two SAEB have similar QoS profile and the new SPR may not be added to the existing SAEB due to violation of the QoS Profile for the existing SAEB, then a new SAEB is created. Otherwise the call is added to the existing SAEB.

b. Subscription information is per-QoS Class: In this case, if the new call can be admitted since the aggregate does not exceed the QoS profile, then the decision to setup a new SAEB is not based on the subscription information but based on radio-resource efficiency/congestion by the eNB. (This scheme of QoS subscription profile storage is recommended).
Once subscription based admission control is done, the MME will request the eNB to setup appropriate RB. Based on radio-resource utilization (bandwidth available on different carriers) and radio-efficiency of supporting the SDF on the same RB or establishing a new RB, eNB decides whether the flow can be added to an existing RB/AB by modifying the parameters of the RB/AB, or a new RB/AB is needed. The eNB informs the MME accordingly. If the MME wants to force the eNB to establish a new RB rather than modifying the existing one, due to subscription reasons, the MME can set a flag to force the eNB to setup a new RB. 

So the information flow is PCRF->MME (Step 2) with request to setup a SAEB for a SDF with particular QoS class identifier. (If instead, the PCRF interacts with the UPE instead of MME, the UPE will not know whether to start a new AB or add the SDF onto the existing AB, since this is a RAN (MME & eNB) decision as described above). The MME does subscription control (Step 3) and in consultation with eNB decides to setup a new RB/AB or expand the existing RB (Step 4, 5). The eNB informs the MME if a new RB is needed to be setup or the existing one is being enlarged to carry the new SDF (step 6). The MME will pass the authorized PCC rule to the UPE (Step 7,8). The MME will update the UE accordingly with the added TFT to the existing RB or TFT to new RB mapping (Step 9, as an optimization this can information can be piggybacked onto Step 5 and Step 6). Also, the eNB will setup a new AB with the UPE or modify the existing AB accordingly (Step 10, 11).
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Note: The resource request from PCRF to MME in step 2 can be replaced by SAE bearer setup requested to UPE, with similar acknowledgements from UPE to PCRF in step 12. However, since the MME is the overall resource manager (orchestrator) in the access network, it is preferable for the resource request to come to the MME in Step 2.
Figure 1. SAE Bearer Setup for SDF. The steps in yellow show where SDF to SAEB bundling occurs.

2. Conclusion

So the bundling/aggregation of multiple SDFs into one SAEB is done by the MME (subscription information) and eNB (radio resources efficiencies/congestion). The PCRF does not need to be aware of bundling/no-bundling, since in either case the UE is being provided with the appropriate QoS bearer. Note that the MME/UPE keeps track of which SDFs (hence PCC rules) are being supported on a particular bearer. So if a bearer is terminated, the MME/UPE will send all the PCC rules for the SAEB in its signal to the PCRF. If only a subset of the SDFs are being affected and others are going to be supported (BW restrictions at handoff), the MME/UPE will only send the subset PCC rules to the PCRF for authorization/information.
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