
3GPP RAN3#62
R3-083271
10th – 14th November 2008
Prague, Czech
Source:                    
NTT DOCOMO, Inc.
Title:  
eNB triggered S1 Overload Signalling
Document for:        
Discussion and approval
Agenda Item:         
10.2.8h
1. Introduction
This paper explains the necessity of S1 Overload Status notification from eNB to MME, and proposes that new signalling is introduced for this purpose.
2. Discussion:
2.1 The background and necessities of the function
The following works in other working groups which gives the background on the necessity to define a way for eNB load condition to the MME.

· The following CR traffic between RAN2 and SA2 was conducted:

· In R2-082868, RAN2 asked the following question to SA2:
“For the paging response load reduction, RAN2 would like to ask SA2 if MME could simply not originate the pagings instead of eNB rejects the paging responses.”
· In S2-085264, SA2 confirm that the functionality will be performed in MME.
“RAN2 asked whether the MME could simply not originate the paging requests instead of requesting the eNB to reject paging responses. SA2 adopted this approach and intend to clarify the “MME control of overload” in TS 23.401.” 

·  In 23.401 the following are written in section 4.3.7.3 MME control of overload:
· NOTE 1:
The MME can restrict the number of responses to paging by not sending paging messages for a proportion of the events that initiate paging.
The LSs and the 23.401 should be understood as the following: The function for “paging response load reduction” will reside in MME, independent to which node (i.e. MME or eNB) is experiencing overload state.

However, the behaviour on each node in present specification is not clear, as illustrated in the following figures 1a and 1b.
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Figure 1a: MME overload state
Figure 1b: eNB overload state
MME experiencing the overload condition (Fig.1a)
When the MME is experiencing the overload condition as shown in Figure 1a, the following are the behaviour of the nodes:
- the MME will perform the following:
    - send Overload Start to the eNB
    - performing an MT Signaling restriction (discarding the paging message)
- the eNB will either do one or combination of the followings for MO signalling and MO data:
    - RRC Connection Reject
    - Access Class Barring, 
eNB experiencing the overload condition (Fig.1b) 
When eNB is experiencing an overload condition as shown in Figure 2a, the same behaviour in the MME and in the eNB should be expected.
However, in present specification, since there is no way for the MME to know the overload condition of the eNB, the MT signalling restriction can not be done in the MME, which result the eNB has to ‘blindly’ discard the paging messages when it gets overloaded.
The necessities on having a mean for eNB to notify MME about its load condition are the followings:
1. Only the MME can decide whether a paging message should be discarded or not. 
Because only the MME has the knowledge of user’s information such as Access Class of the paging message's originating and receiving user, the user phone number, or the user subscription information, independent to which node is in overload state.
With regard to access class, note that a user is member of randomly allocated mobile populations, defined as Access Classes 0 to 9, and may be a members of one or more of 5 special catagories (Access Class 10 to 15). (See 22.011)
Operator may want to make sure that a call originated from and/or terminated to a certain user with a certain special access class should not be discarded. The user phone number or subscription information may also be used to identify certain users.
2. Discarding process in eNB creates an additional processing load within the eNB.
With the assumption that the eNB shall guarantee the service for the already connected UEs (active UE), it is better if the eNB does not have to allocate any additional processing resource for discarding Paging messages. 
It is assumed that even for discarding process, TNL layer processing, Message Type identification processing are still need to be done.
Proposal 1: It is proposed to define a mechanism to notify the MME on the overload condition of the eNB.

2.2 How to / what layer the notification should be define
The abovementioned MME behaviour, i.e. deciding which Paging message to be sent or  not during eNB Overload condition may be done by the following two alternatives:.

Alt.1: Utilising S1AP message.

Defining new procedure, such as eNB triggered S1 Overload Start and eNB triggered S1 Overload Stop.

Alt.2: Utilising SCTP layer


Congestion Control function built in SCTP layer enables an SCTP endpoint to know the congestion condition of its peer SCTP endpoint.
The congestion condition available in SCTP layer is based on the data amount within the SCTP windows and does not depict the overall eNB processing load.
Moreover, alternative 2 necessitates a certain implementation of SCTP where the SCTP must have the ability to convey the peer congestion condition to its upper layer, and the upper layer behaviour is closed within the node. For example, congestion in eNB SCTP buffer will be understood by the MME SCTP layer. MME SCTP layer will tell MME application layer of this condition, and the MME application layer will behave as it is configured by the vendor to behave.
It is foreseen that alternative 1 gives clearer definition on how a node (eNB, MME) should behave when an Overload occurs. It also gives more flexibility on the operator to apply the functionality for the operation of its network. Moreover, adopting alternative 1, it will ease the dependency towards the implementation of SCTP layer which is varies in different vendors. For example, for the abovementioned function, a NOTIFICATION which contains the necessary measurement, i.e. the peer congestion condition, from SCTP layer towards its upper layer protocol is needed, and this function is not supported in some SCTP implementation.
Proposal 2: It is proposed to define the means for eNB to notify the MME when it is in Overload condition in Application Protocol layer by defining a new procedure for the purpose.

3. Conclusion and proposal
It is proposed that RAN3 discuss on the necessity and agree on proposal 1 on defining a mechanism that enables eNB to convey its Overload status to the MME, so that MME can:

· Decides whether to send or not to send the paging message based on the user information, such as Access Class, subscription information of the terminating and/or originating user.
It is proposed to agree on proposal 2 alternative solution 1 on defining the Overload notification in application protocol layer, due to the following reasons:

· To give a clear and standardised behaviour on a node when an Overload condition is occurred.

· To give a more flexibility for the operator to operate its network.

· To minimise the dependency of application layer towards the SCTP layer, and hence minimise the dependencies on vendor specific SCTP implementation.
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