4

3GPP TSG RAN3 #57bis







R3-071888
Sophia Antipolis, France, 8th – 11th October 2007
Source:
Vodafone Group 
Title:
MME Load Control Feature for the S1 interface
Agenda Item:
7.3.3c
Document for:
Discussion & Approval
1.
Introduction

In both GSM and 3G, Overload procedures were introduced on the RAN-CN interfaces in an attempt to ensure that some mechanism could be employed to permit a degree of control in terms of being able to manage processor overload situations and sending of signalling messages, etc. 
Although good progress is being made in the development of TS 36.413, no discussions on the form of Overload functionality has yet taken place.
In R3-071788 (S2-073906), SA2 have sent an LS to RAN3 on the topic of “Mechanism for MME overload indication on the S1 interface”.  
The intentions of this document is to open this area of discussion drawing to attention various aspects of past solutions and highlighting points applicable to LTE. 
2.
Discussion

2.1
Overload Control in 2G
The following text below is an excerpt from TS 48.008 [1] and describes the Overload Procedure:
3.2.1.26
OVERLOAD

This message is sent from the BSS to the MSC or from the MSC to the BSS. When sent from the BSS to the MSC it indicates either processor overload of the whole BSS (cell identifier field not present) or overload of a CCCH downlink in which case the relevant cell is identified.

This message is sent as a connectionless SCCP message.

	INFORMATION ELEMENT
	REFERENCE
	DIRECTION
	TYPE
	LEN

	Message Type
	3.2.2.1
	Both 
	M
	1

	Cause 
	3.2.2.5
	Both 
	M
	3-4

	Cell Identifier 
	3.2.2.17
	BSS-MSC 
	O
	3-10


Typical Cause values are:

-
Processor overload;

-
CCCH overload;

-
O&M intervention.

2.2 Overload Control in 3G

An Overload Control procedure has been present in  TS 25.413 [4] from R99 and whilst similar to it’s GERAN counterpart the following should be noted:
· RANAP only considers two types of Overload, “Processor Overload” and “Overload in the Capability to Send Signalling Messages to the UE”.
· Only “Processor Overload” can be used from the CN side. 

· The notion of “steps” is used to reduce traffic – an integer value 1..16 -  and this is signalled via the Number of Steps IE.

· It is clearly stated that “the number of steps and the method for reducing the load are implementation-specific.”
2.3 Load control in LTE

In ‘traditional’ GSM and UMTS networks, there are typically only a few BSCs and/or RNCs connected to each core network node. With E-UTRAN, there is no equivalent node to the BSC/RNC, and, S1-flex can be expected to be used. As a consequence, many thousands of eNodeBs might be connected to one MME.
The existing A/Gb/Iu overload procedures tend to work in the manner that when an MSC/SGSN becomes OVER loaded, then it sends the Overload message to its (low number of) BSCs/RNCs.

If we were to copy the Overload procedure onto LTE, then, when an MME starts to get OVERloaded, it would be required to send thousands of Overload messages, one to each eNodeB. This sudden increase on MME load which happens when the MME starts to be overloaded appears to be highly undesirable.

Within SA2, during the development of the IDNNS concept (Iu-flex) it was realised that it would be beneficial if the Core Network nodes provided “current load” information to the “NAS node selection function” in the BSC/RNC. This “current load” information could then be used to distribute “mobiles that arrive in a new pool area” to the least loaded Core Network node. Unfortunately, SA2 have not progressed this work.
Given the drawbacks of the ‘overload’ procedure for LTE, and the usefulness of a “current load” procedure for a “flexed network”, this paper proposes that RAN 3 develop the “current load” concept. 

2.4 How to signal the ‘current load’ on S1.
In order for the load distribution function to work well, the ‘current load’ information needs to be distributed reasonably frequently from the MME to each node B.

This might appear to generate considerable load on the S1 interfaces, however, each SCTP connection sends a heartbeat signal if no other data is being sent. If the ‘current load’ information is sent at about the periodicity of the SCTP heartbeat, then little extra S1 load is generated.

Examination of the SCTP RFC shows that the SCTP heartbeat timer is around 30 seconds. This is probably sufficient for the ‘current load’ updates to each MME.
Note: Whilst SCTP as a protocol contains a “heartbeat” feature enabling verification that the signalling connection is still “up”, note that this procedure should be considered as part of the signalling transport layer only and therefore its usage will be restricted – if any – from an RNL point of view, and besides – protocol/layer separation should be maintained. 
Moreover the heartbeat message can only be send if there are no data/signalling on the link,  and in any case the information that is contained in the “Heartbeat Information” field is the time in which the packet is sent. Therefore at the SCTP layer, attempts to re-use this existing procedure for the purposes of conveying Load Information will not be possible without changes on the SCTP specification. 
See Annex for additional information on this SCTP “heartbeat” function.

Discarding the SCTP protocol, a periodic “background” indication of Load status should be indicated from the EPC to the connected eNBs should be considered. Thus,  a procedure/message that utilises the common signalling association – and sent periodically - should be specified between the MME and the eNBs. 
It is accepted that this in itself will indeed add an element of signalling load and an ever-present overhead, however the situation were a surge of signalling from the MME to the eNBs is then avoided. 

Consideration should be given as in all signalling procedures – if anything can be specified in this case – as to what behaviour should result at the eNB e.g. explicit behaviour in the S1 Flex case whereby an eNB should select the least loaded MME. 

3. Conclusions and Proposal
It is therefore proposed that:
· It is agreed that Overload Handling as specified for 2/3G is not sufficient to ensure operator requirements in terms of overload handling and should not be considered as the basis for a similar procedure in LTE
· The above points on load Control for S1-C be discussed and a solution be formulated as outlined in 2.4 above is agreed as a working assumption on the Overload handling i.e. periodic signalling of “current load” status occurs utilising the common signalling SCTP association. 
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Annex 1

Excerpt from RFC 2960, SCTP specification:
3.3.5 Heartbeat Request (HEARTBEAT) (4):

   An endpoint should send this chunk to its peer endpoint to probe the

   reachability of a particular destination transport address defined in

   the present association.

   The parameter field contains the Heartbeat Information which is a

   variable length opaque data structure understood only by the sender.

       0                   1                   2                   3

       0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

      |   Type = 4    | Chunk  Flags  |      Heartbeat Length         |

      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

      \                                                               \

      /            Heartbeat Information TLV (Variable-Length)        /

      \                                                               \

      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

   Chunk Flags: 8 bits

      Set to zero on transmit and ignored on receipt.

   Heartbeat Length: 16 bits (unsigned integer)

      Set to the size of the chunk in bytes, including the chunk header

      and the Heartbeat Information field.

   Heartbeat Information: variable length

      Defined as a variable-length parameter using the format described

      in Section 3.2.1, i.e.:

      Variable Parameters                  Status     Type Value

      -------------------------------------------------------------

      Heartbeat Info                       Mandatory   1

       0                   1                   2                   3

       0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

      |    Heartbeat Info Type=1      |         HB Info Length        |

      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

      /                  Sender-specific Heartbeat Info               /

      \                                                               \

Excerpt from Page 37 of RFC 2960:
      The Sender-specific Heartbeat Info field should normally include

      information about the sender's current time when this HEARTBEAT

      chunk is sent and the destination transport address to which this

      HEARTBEAT is sent (see Section 8.3).
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