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Discussion on the SGSN overload control
1 Introduction
In GERAN#55, CR[1] about Support overload control from SGSN to BSS was presented. Some more background and clarification are needed. The solution suggested in the CR is discussed here.
2 Background
There is SGSN control of overload requirement in TS 23.060[2] as follows. “
“5.3.6.4
SGSN control of overload

The SGSN contains mechanisms for avoiding and handling overload situations. In an overload situation the SGSN can request the RNC to reduce any kind of signalling traffic as specified in TS 25.413 [56b].

In addition, the SGSN can request the BSC/RNC to reject the RR(C) connection establishments from MSs configured for low access priority that its connected BSCs/RNCs are generating on it.
A BSC/RNC supports rejecting of RR(C) connection establishments from MSs configured for low access priority. When rejecting an RR(C) connection request for overload reasons the BSC/RNC indicates to the MSs an appropriate timer value that limits further RR(C) connection requests.”
In the LS from SA2[3], GERAN was asked to provide functionality for the Gb interface that is equivalent to that of the Iu and/or S1 interface. The functionality for Gb interface mentioned here is the overload indication from SGSN to BSS to reject the RRC connection establishments for specific MSs so that the EAB can be triggered. 
3 Solution 
3.1 Content of Overload Message

According to the stage 2 requirement in TS23.060, it’s clear that the SGSN can request the BSC to reject the the RR(C) connection establishments from MSs configured for low access priority to control overload. A message is required to convey the overload information in SGSN and the restrictions on the MSs of low access priority. It can be defined as follows.
Table 10.4.36: OVERLOAD content

	Information elements
	Type / Reference
	Presence
	Format
	Length

	PDU type
	PDU type/11.3.26
	M
	V
	1

	Priority Class Indicator
	Priority Class Indicator/11.3.116
	O
	TLV
	3

	PLMN ID (note 1)
	PLMN ID/11.3.117
	O
	TLV
	6

	NOTE 1:
This IE shall be present in the network sharing to identify the specific SGSN


The Overload message is used to inform the BSS the SGSN is in an overload situation.
The priority class indicator is used to inform the BSS for which kind of connection should be rejected. Now only one value is valid and used to indicate MSs configured for low access priority. And other values are reserved for future use.
The PLMN ID here is used for network sharing, and it’s discussed in section 3.3.

3.2 Philosophy to deal with the Overload message in the BSC side 
It’s not sufficient to add only Overload message in the Gb interface. According to TS 23.060, no other information will be provided. It’s unclear on how the BSS will deal with such an indication and what’s the reaction if a subsequent Overload message is received, and when the traffic will be resumed. It’s more stage 3’s work. The control of overload for MSC, 3G SGSN and MME are analyzed here for reference.
3.2.1  MSC control of overload 
There is overload control procedure in A interface from MSC to BSS. At the BSS receipt of the Overload message causes the reduction of random access traffic using the method described in sub-clause 3.1.12.1 in TS 48.008[4] as follows.
“3.1.12.1
Philosophy

The philosophy used is to stem the traffic at source with known effect on the service. The algorithm used is:

-
On receipt of the first OVERLOAD message or signalling point congested information, the traffic is reduced by one step. At the same time, timers T5 (T17) and T6 (T18) are started. During T5 (T17) all received overload messages or signalling point congested information are ignored in order not to reduce the traffic too rapidly. Reception of an OVERLOAD message or signalling point congested information after expiry of T5 (T17) but still during T6 (T18) , will decrease the traffic load by one more step, and restart T5 (T17) and T6 (T18).

-
This step by step reduction of traffic is continued until maximum reduction is obtained by arriving at the last step. If T6 (T18) expires (i.e. no OVERLOAD message or signalling point congested information is received during T6 (T18)) the traffic will be increased by one step and T6 (T18) will be started, unless full load has been resumed.

NOTE:
Timers T5 and T6 are running in the MSC whilst Timers T17 and T18 are running in the BSS.

-
The number of steps and the method of reducing the load is considered to be an implementation specific function.
There may be other traffic control mechanisms from O and M activities occurring simultaneously.”
Two timers T17 and T18 are activated when an Overload message is received. They are working as follows.
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Figure 1 MSC control of Overload

The timer T17 is used to control the traffic reduction. Since there is no clear indication from MSC about the percentage of the traffic reduction, the BSC decreases the traffic step by step until there is no Overload message is received.
The timer T18 is used for the traffic resuming. Since there is no direct indication from MSC when to resume the traffic, the BSC will increase the traffic step by step according to the T18, and the traffic recovery step by step avoids the overload again in MSC side.

It’s also mentioned in TS 48.008 that “The number of steps and the method of reducing the load is considered to be an implementation specific function”.
So the BSC can decrease the traffic to the acceptable level by one step or several steps, and it all depends on the methods BSC uses. 
3.2.2   3G SGSN control of overload

There is overload control procedure in Iu interface from SGSN to RNC. The same philosophy as overload control from MSC to BSC is applied in the UTRAN when the SGSN is in overload. There are two timers TigOR and TinTR defined in the RNC which correspond to the T17 and T18 in BSC and the traffic will be adjusted step by step with the control of these two timers. 
It’s described in section 8.25.1of TS 25.413[5] that
“At the UTRAN side:

-
If TigOR is not running and an OVERLOAD message not including the Priority Class Indicator IE or "Signalling Point Congested" information is received, all the traffic should be reduced by one step. It is also possible, optionally, to indicate the number of steps to reduce the traffic within the Number of Steps IE. At the same time, timers TigOR and TinTR should be started.

-
If TigOR is not running and an OVERLOAD message including the Priority Class Indicator IE is received and a procedure for reduction of all traffic is not being processed , then signalling traffic for the indicated priority class should be reduced by one step. It is also possible, optionally, to indicate the number of steps to reduce the traffic within the Number of Steps IE. At the same time, timers TigOR and TinTR should be started.

-
During TigOR all received OVERLOAD messages or "Signalling Point Congested" information should be ignored.

-
This step-by-step reduction of traffic should be continued until maximum reduction is obtained by arriving at the last step.

-
If TinTR expires, the traffic should be increased by one step and TinTR should be re-started unless the number of steps by which the traffic is reduced is back to zero.

The number of steps and the method for reducing the load are implementation-specific.

There may be other traffic control mechanisms from O&M activities occurring simultaneously.”
3.2.3   MME control of overload
When MME is in an overload situation, an OVERLOAD START message will be sent to eNB to inform an eNB to reduce the signalling load towards the concerned MME. 

When the load of MME is relieved, an Overload Stop message will be sent to signal to the eNB the MME is connected to that the overload situation at the MME has ended and normal operation shall be resumed( see section 8.7.6 and 8.7.7 in TS 36.413[6]).
3.2.4   Proposal for the 2G SGSN control of overload

It’s proposed to apply the same philosophy as the 3G SGSN/MSC control of overload. There will be no more change in the TS 23.060[2] and the discrepancy with 3G SGSN control of overload can be avoided.
In last GERAN meeting, it was commented that the timers will not work so well when there was an urgent overload situation if applied in SGSN overload control. From the view of sourcing company, there is no contravention between the timer and the urgent situation. 

An urgent overload situation may request the BSC to decrease the traffic as soon as possible. When the overload message is received, the reduction is going on and the timer is just used to control the length of the step for reduction. To speed up the reduction, the timer can be adjusted with a smaller value. It’s more implementation specific.
3.3 Overload control in network sharing

When the BSC is shared by several operators, the overload situation in the SGSN should be distinguished. It can be reference for the parameter Additional_ACC defined in the SI22 for the corresponding Additional PLMN.
In MOCN configuration showed in the figure 2, when an Overload message is received, the BSC can distinguish the SGSN by the specific Gb interface to control the corresponding traffic.

In GWCN configuration showed in the figure 3, when an Overload message is received, the BSC is not aware of which operator the traffic belongs to should be reduced if there is no operator indication. The Extending Access Barring based on PLMN will be useless. And if the EAB is activated, the Common PLMN (PS) EAB Authorization Mask and Subcategory will apply to the additional PLMNs.

[image: image2.emf]Radio Access Network

Operator X

CN 

Operator A

CN

Operator B

CN

Operator C

RNC

Iu

......... .........

BSC

Gb


Figure 2 A Multi-Operator Core Network (MOCN) in which multiple CN nodes are 
connected to the same BSC and the CN nodes are operated by different operators
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Figure 3: A Gateway Core Network (GWCN) configuration for network sharing. 

It’s proposed to include the PLMN ID in the Overload message to indicate the specific operator whose traffic is in an overload situation. To avoid the discrepancy between the GWCN and MOCN configuration, the PLMN ID can be included in the Overload message in network sharing no matter GWCN or MOCN.

3.4 Others

Normally the timers should be configured based on the Gb interface. Assuming that the SGSN shared by operator A, B and C in GWCN, and the traffic for operator A and B are in an overload situation. 
The SGSN can send two Overload message including different PLMNs. If the BSC assign the timers based on the Gb interface and the operator A, B and C will share the same timers. When the Overload message including PLMN for operator A is received firstly, the timers are activated. According to the description in section 3.2, any other Overload message will be discarded when the timer is running. The Overload message including PLMN for operator B will be ignored and there will be no immediate control of the traffic for operator B.

A PLMN list can work here and the SGSN may indicate several PLMNs in an Overload message. But it’s not so flexible when the traffic is allowed to resume. According to section 3.2, traffic cannot be resumed until no Overload message is received. Obviously it’s unreasonable that the traffic for operator A cannot be resumed because traffic for operator B is still in an overload situation.
According to the analysis above, it’s proposed to assign separates set of timers based on the specific PLMN.

4 Conclusion
To provide functionality for the SGSN overload control in the Gb interface as required by SA2, a solution is discussed and it is proposed as follows. 
· Proposal 1:adding an Overload message in Gb interface to reject the RRC connection establishments for specific MSs

· Proposal 2: applying the same philosophy as the 3G SGSN/MSC control of overload.
When considering the network sharing, it’s proposed that

· Proposal 3: including the PLMN ID in the Overload message

· Proposal 4: assigning separates set of timers based on the specific PLMN.
The corresponding CR[7] is proposed to be agreed.
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