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1 Introduction
At RAN#61 meeting, a new Study Item “Smart Congestion Mitigation in E-UTRAN” was approved [1], and one of the objectives is to support the requirement of PMOC (Prevention of mobile-originating signalling and/or data traffic of UE in connected mode). 
In section 4.6 of TS 22.011 [2], SA1 specified the following requirement for PMOC:
The network shall be able to control the behavior of UEs in E-UTRAN in connected mode to prevent mobile originating signalling and/or data traffic, while the access barring mechanisms specified under Clause 4.3 are being applied to UEs in idle mode.
However, it is not clear what are the concerned scenarios. In this contribution, we will analyze the possible scenarios that might need to be addressed by PMOC.
2 Discussion
2.1 Different congestion scenarios
Congestion may occur at several network nodes, which might demand different PMOC solutions. In this section, we will analyze different congestion scenarios.
1) eNB congestion
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Figure 1: eNB congestion
In case of disaster or during big events, when massive accesses happen in a short time, eNB is the most likely congested network node.

When eNB is congested, the most efficient way is to prevent UE transmission from the very beginning, so as to avoid the excessive RACH processing and collisions caused by RA attempts and avoid the uplink interference caused by SR transmissions.
2) MME congestion
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Figure 2: MME congestion
In case of disaster or during big events, MME might become the bottleneck of the system and suffers congestion in case of flood of UE accesses whenever C-plane resources in MME are not sufficient for new bearer establishment.
If MME congestion scenario needs to be separately considered in PMOC, for example, MME is congested while eNB are not congested, we might need to define specific access control mechanisms, e.g. prevent the NAS signaling for new bearer establishment request however at the same time permit the RRC signaling.

3) S-GW congestion
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Figure 3: S-GW congestion

In case of disaster or during big events, S-GW might become the bottleneck of the system and suffers congestion due to massive accesses for multimedia services, such as email, social network services, etc.

If S-GW congestion scenario needs to be separately considered in PMOC, for example, S-GW is congested while at the same time eNB and MME are not congested, we might need to define U-plane specific access control mechanism. The handling of S-GW congestion might also be relevant to the ongoing work of another feature - UPCON (User Plane Congestion Management).
4) IMS node congestion
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Figure 4: IMS node congestion

In case of disaster or during big events, IMS node (e.g. P-CSCF) might become the bottleneck of the system and suffers congestion due to massive MMTEL (voice and video based on IMS) accesses, given that from architecture perspective IMS nodes will serve a wider area.
SSAC functionality in RRC_IDLE was introduced in Rel-9 to protect IMS nodes from congestion by massive MMTEL accesses. At RAN2#83 meeting, SSAC functionality was made applicable also in CONNECTED, i.e., remove the restriction that the procedure only works when UE is in RRC_IDLE. Therefore, it is not necessary to further consider the IMS node congestion scenario in PMOC.

Observation 1: it is not necessary to further consider the IMS node congestion scenario in PMOC.
It’s unclear whether all the congestion scenarios listed above should be considered in PMOC.

Proposal 1: Clarify which congestion scenarios should be considered in PMOC.
2.2 Small cell deployment scenarios
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Figure 5: Small cell deployment scenario

In the “Small Cell Enhancements” SI, the small cell deployment scenarios were discussed, where UE could have connections with both the small cell node and the macro eNB at the same time, which is called “Inter node multiple stream aggregation”.

In the small cell deployment scenarios, in case the macro eNB is congested, UE may send access control assistant information (e.g. QoS information, service type, etc.) through the connection with the non-congested small cell node, and then the small cell node could forward the assistant information to the macro eNB, therefore allowing the macro eNB to perform a better access control.
Proposal 2: Discuss whether to consider the small cell deployment scenario in PMOC.

3 Conclusion

In this contribution, we analyzed the possible scenarios that might need to be addressed by PMOC.
It was observed that SSAC functionality in both RRC_IDLE and RRC_CONNECTED has already been supported by the current specification, therefore it is not necessary to further consider the IMS node congestion scenario in PMOC.

Observation 1: it is not necessary to further consider the IMS node congestion scenario in PMOC.
For other congestion scenarios, i.e. eNB congestion, MME congestion, S-GW congestion, it is unclear which one should be considered in PMOC, and clarification is needed before further evaluating potential solutions.
Proposal 1: Clarify which congestion scenarios should be considered in PMOC.
We also discussed the small cell deployment scenarios, where the non-congested small cell node could assist the congested macro eNB to perform a better access control.

Proposal 2: Discuss whether to consider the small cell deployment scenarios in PMOC.

RAN2 is respectfully asked to discuss the above proposals.
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