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1 Introduction 

The objective of the paper is to analyse how the MME Overload function works in an RN deployment scenario. The paper highlights related issues and analyse different solution (e.g. MME Overloading terminating to DeNB or RN).  Also the paper highlights pros and cons of the different solution and it propose a way forward accordingly. 
2 Background
MME Overload

The MME Overload procedure was introduced to control overload situation in MME.  When MME experience an overload situation, it will randomly choose some eNBs towards which the MME Overload procedure is sent. The MME will indicate to the eNB which action should eNB undertake upon overload indication.
Depending on the Overload Action IE in S1AP Overload Start, eNB shall 

-
“reject all RRC connection establishments for non-emergency mobile originated data transfer “ (i.e. reject traffic corresponding to RRC cause “mo-data “), or

-
“reject all RRC connection establishments for signalling “ (i.e. reject traffic corresponding to RRC cause “mo-data” and “mo-signalling”),or

-
“only permit RRC connection establishments for emergency sessions and mobile terminated services” (i.e. only permit traffic corresponding to RRC cause “emergency” and “mt-Access” ).

When rejecting an RRC connection request for overload reasons the eNB indicates to the UE an appropriate timer value that limits further RRC connection requests for a while [1].
MME pool and RN deployment
According to the agreed Relay architecture, DeNB will be seen as an MME from RN view. As a consequence RN will not have any knowledge on which MME has triggered a certain non UE associated procedure.
3 Discussion
In figure 1, RN is serving UE1 and UE2: UE1 is being served by MME1 and UE2 is being served by MME2. Assuming MME1 will get overloaded, it will send an Overload message to DeNB. DeNB need to take action upon reception of S1AP Overload start e.g. reject the RRC connection with establishment cause as indicated by the MME.
[image: image1.emf]MME1 MME2 MME3

DeNB

UE1

Served 

by 

MME1

UE2

Served 

by 

MME2





Figure 1: MME pool and RN deployment
During the overload situation, the affected UEs being served by the RN need to be handled as well. Different solutions are discussed below:
· DeNB does not inform the RN that a certain MME is overloaded. This means that it is up to the DeNB to reject any UE attempt to go to active state if the UE is being served by the overloaded MME and the cause for going to active is in line with the indication given by the overloaded MME. The DeNB will be aware about the reason of the RRC connection establishment request from the RRC Establishment cause IE in S1AP Initial UE message. However, the S1AP Initial UE message is a class 2 procedure and a failure message is not specified. Two possible replies are considered below.
· Error Indication

· Problem in using Error indication 
· The RRC connection will be already established by the time the RN sends the Initial UE message. Thus this solution is not in line with the principles of the MME Overload functionality which foresee the rejection of RRC Connection with an appropriate wait timer. RRC Connection Release does not contain the wait timer information.
· Error indication should only be used when to report detected errors in one incoming message and not as support to CP functionality e.g. Overload function
· If it will be decided to go for Error Indication, text procedure would be needed to clarify that the DeNB need to indicate appropriate cause so that RN can an appropriate timer value that limits further RRC connection requests for a while.
· UE Context Release
· Problems in using UE Context Release

· The RRC connection will be already established by the time the RN send the Initial UE message (same problem as for the error indication). Thus this solution is not in line with the principles of the MME Overload functionality which foresee the rejection of RRC Connection with an appropriate wait timer. RRC Connection Release does not contain the wait timer information.
· The purpose of the UE Context Release procedure is to enable the MME to order the release of the UE-associated logical connection due to various reasons. However the UE associated logical connection is not yet established at the time DeNB receives the Initial Ue message [2]. 
· DeNB forward the Overload  message to the RN

· Possible problem

·  the RN does not know which MME is currently overloaded and it may end up rejecting unnecessarily all attempted RRC Connections establishment e.g. it may end up reject RRC Connection establishment from both UE1 and UE2 when actually just MME2 is overloaded (figure2).

· Solution

· In order to overcome this issue, the DeNB should indicate to the RN which MME is overloaded when forwarding the S1AP Overload Start and Overload stop.  This information may also be useful in case e.g. two MME gets overloaded (via allowing parallel procedure in Uu or list of MME id in the S1AP Overload messages)
Proposals: 

· It is proposed that the overload messages are forwarded by the DeNB to the RN

· It is proposed to add a new optional IE in S1AP overload related messages so that RN is able to identify the affected RRC connection request.
4 Conclusion

This paper has analysed issues related to the MME Overload function in case of RN deployment. It is proposed to discuss the paper and agree on the proposal in chapter 3.
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