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Abstract of the contribution: In response LS R2-133030 RAN2 has stated that “ … if SA2 considers that RAN2 should work more on suitable congestion indicators …” they would “ … like to obtain further information on how SA2 expects to use congestion information from the RAN in the CN.” Here we describe unique CN capabilities that can be leveraged for RAN user plane congestion mitigation. 
Discussion

There are several well-known examples of congestion mitigation mechanisms which can only be performed by the core NW. The following list is intended to be illustrative only and is not limited to solutions as they are currently described in TR 23.705v070.
Media CODEC re-negotiation, transcoding and rate adaptation
TS 22.101 subclause 27.4 has this requirement: “The system shall be able to adjust the communication media parameters of real-time communications so that they consume less bandwidth.”

The CN can interact with application functions (via PCRF/ Rx interface) and trigger a re-negotiation of media codecs, for the sake of lower bandwidth consumption. This can be done selectively, according to service and user profiles. A prominent example is video or multimedia delivery optimization.
It is acknowledged that since Rel. 9 RAN is able to insert ECN bits on the IP level (see e.g. TS 36.300, subclause 11.6), which can trigger codec re-negotiation/rate adaptation. However, this lacks the above flexibility and selectivity regarding services and individual users.
Limiting/scheduling of services
As mentioned in TS 22.101 subclause 27.5, the capability for limiting particular (operator and 3rd party provided) services is required for support of congestion handling. Without going into architectural details of service delivery, it seems clear that the CN is in a much better position to provide this functionality than the RAN. E.g. deferral/scheduling of push services can be done flexibly and selectively, based on many criteria. As an example, this can be used effectively to rate control MTC trigger requests (which in many cases influences directly subsequent user plane traffic).
Intra-bearer traffic differentiation

As discussed at length during UPCON study and documented in subclause 5.3 in TS 23.705, there are issues with current QoS and bearer concepts which makes it difficult/inefficient or even impossible to manage congestion in the required flexible and selective manner. Solutions have been proposed which allow for a finer granularity of flow handling by packet marking in the CN for the purpose of optimal RAN handling (see sub-clauses 6.3.2 and 6.3.3 in TS 23.705). Although these solutions can surely work without dynamic feedback from RAN (i.e. no congestion information being sent from RAN to CN), such kind of feedback would reduce transmission overhead over the hopefully long congestion-free periods. E.g. congestion may arise only over a half or one peak hour on a few selected, in selected areas with highest NW utilization; in this case, with a congestion indication from RAN, the CN can limit the congestion mitigation, and thus the packet overhead, to the corresponding fraction of overall traffic. This has especially to be considered for bandwidth-restricted backhaul.
Intelligent and larger scale detection of congestion
The CN may have longer-term and larger scale observations and intelligence, e.g. history data or heuristic algorithms. In order to optimize the detection of congestion and also its mitigation, it may be useful to combine it with the more local observations from RAN areas.
As RAN2 is concerned about under-utilization of system resources the following needs to be stressed: it is always a matter of operator’s policy to trade off (the amount of) a possible short-term and local under-utilization of radio resources against the longer term service quality improvements in the NW.   
Subscriber profile consideration

Only the CN has the subscriber profile (which includes charging parameters) available. A wealth of policies can be linked with it, also in fully dynamical manner. Out of this set of information, all what RAN currently can consider must be transformed into bearer parameters and bearer handling (except the newly proposed, above mentioned intra-bearer traffic differentiation).
Deep packet inspection (DPI)
This type of functionality has always been seen as specific to the CN, and has increased in importance over recent releases. Driven by this demand, the architecture of EPS now also foresees dedicated support for a variety of deployment options. DPI can be employed in a dynamical manner, e.g. triggered by congestion indication, in the CN for detecting traffic to be shaped specifically for the purpose of RAN user plane congestion mitigation.
Selective authorization of traffic flows (application based)

As described in TS 23.705, subclause 6.1.6.1.2, a CN specific means of congestion mitigation is to limit/reject the authorization of new requests for application flows, based on current procedures. This is done by PCRF, and thus it can (again) involve a wide range of policies.

Traffic offload

The CN would be able to trigger offload to non-3GPP access. Although there are related studies in RAN (on dual radio base station), these are quite restricted to certain deployments. And only the CN can take into account pro-actively subscription and charging properties.
In all the examples given, a congestion indication from RAN to CN is required; it can be assumed that congestion mitigation solutions based on above CN capabilities will use the congestion level reported from RAN as input to determine their applicable level of congestion mitigation. 
Proposal

It is proposed that: 
1) SA2 agree on the fact that the above listed capabilities are seen unique to the core NW;

2) communicate this information to RAN2 by attaching this document to a response LS to RAN2 (answer to R2-133030).  
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