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Discussion

Congestion reporting from RAN to CN is the enabling feature for congestion awareness in the CN, such that operators can react in a flexible manner, e.g. based on policy configuration, on different traffic situations in the RAN. In TR 23.705 V0.8.1, Solution 1.5.1 proposes congestion reporting based on GTP-U header extension. In the following, this solution is evaluated in context of requirements and key issues for UPCON.

Granularity of congestion awareness:

Solution 1.5.1 indicates congestion information on a per-bearer granularity. Many features in CN operate on per-bearer level (e.g. PCC rules); this solution fits seamlessly to this fundamental architectural requirement. Therefore, there is no need to further correlate the location of UEs with associated EPS bearer. 
The granularity of the reported congestion level is only constrained by the header extension field to be specified in Stage 3. It can be expected that only binary values of congestion may not be sufficient for many operators. GTP-U header extensions provide the flexibility to indicate more levels to the CN.

Timeliness of congestion awareness:

Congestion reports are sent to CN as soon as the congestion is detected in the base station. As such, timeliness of congestion reporting (both on-set and abatement) is only constrained by the implementation in the base station. Aggregation in RAN entities or polling of congestion information from the OAM is not necessary.
Interaction with RAN-related procedures such as mobility:
In a congested scenario with many users in a congested cell or area, it is likely that mobility or network (re-) attachment occurs frequently. In this cases, the congestion information needs to be updated timely to the CN, e.g. to avoid that a user in a non-congested cell is subject to mitigation measures such as bandwidth limiting.

In the GTP-U based congestion reporting solution, cases of mobility (either between congested/non-congested cells or between Rel-12/pre-Rel-12 base stations) and network (re-)attachement (a UE switches to IDLE mode during congestion and later re-attaches) do not introduce complexity or overhead (e.g. in terms of additional signalling), since the abatement of congestion or non-availability of the underlying bearer is implicitly considered.

About the extensibility of the solution
The GTP-U header extension defines RCI which include ECGI and congestion information. The structured extension header can be defined in stage 3 so that some flexible mechanism can be introduced in a later release. Such candidate may be that the uplink traffic header includes information per operator policies. 
We should notice that such extensibility/flexibility problem exist also for other solutions.
In summary, we recommend to use GTP-U based congestion reporting due to its fulfilment of requirements, its low complexity, and its seamless integration with existing concept in CN and in RAN.
Proposed text
==================START FIRST CHANGE=======================
6.1.5.1.5
Impact on existing entities and interfaces

The RAN nodes (BSC/RNC/eNodeB)

· Enhancement of S1-U interface for inclusion of congestion information in uplink packets.

NOTE:
Stage 3 header extensions of GTP-U to include congestion information (e.g., RCI and Cell ID) are done by CT4.

· 
The GGSN/PGW:
· Recognize the congestion indicator;

· Support congestion event trigger subscription and event report to the PCRF;
· Support of enhancements for PCC rules as defined in subclause 6.1.5.1.4.1;

· In case of TDF deployment, support the transfer of RCI to the TDF;

The PCRF:
· Support congestion event trigger subscription and receiving of event report;

· Support congestion reporting to AF;
The AF:

· Support subscription to and receiving of congestion traffic plane events;

· Support the congestion mitigation directly or indirectly.

The TDF:
· Recognize the congestion indicator;

· Support of enhancements for ADC rules as defined in subclause 6.1.5.1.4.1.

6.1.5.1.6
Solution evaluation
The advantages of the solution are the following: 
· No architecture impact. There is no new interface and new network element is introduced.
· No mandatory new signalling is introduced. Furthermore, there is no additional signalling in case of mobility or other RAN-related procedures required.
· Indicates congestion information on a per-bearer granularity.
· It can be deployed without PCC impact.
· The solution enables timely notification of congestion on-set and abatement depending on the frequency of uplink packet generation. This includes cases of mobility from a congested to a non-congested cell and mobility to a RAN entity which is not capable of congestion reporting (e.g. pre-Rel-12 equipment).
The disadvantages of the solution are the following:

· Processing of RCI bring extra burden in the P-GW/GGSN. 
· Include ECGI in the uplink traffic bring overhead in the user plane traffic, therefore the information contained in the header may not enough once a time.
· Introduce signalling if P-GW/GGSN trigger event report to the PCRF.
Additional considerations:

· The use of static congestion mitigation policies in PCEF avoids signalling on Gx and enables use in deployments without PCRF. On the other hand it imposes the following limitations: 
· no access to detailed subscriber data (but consideration of APN-specific charging characteristics is possible and may be useful for operators); 

· no cross-correlation between multiple PDN connections on different P-GWs possible

· it is not possible to trigger congestion mitigation measures which are reachable only via PCRF and Rx.
· It should be noted that GTP-U extension header needs to be included and processed only in case of congestion. Therefore, the above disadvantages are acceptable. 
· There are some optimizations such as the ECGI may only be included when RAN congestion status or UE location changes.
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