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	Reason for change:
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	Currently, several congestion/overload control mechanisms have already defined at the SGSN in both stage 2 and stage 3 specifications to cover different layers and interfaces, e.g. the NAS layer, AS layer and GTP layer.

However, no congestion/overload control mechanism was defined at the SGSN for the request message received at the Gs interface. In other words, it is still unclear how to handle the received request message from the VLR when the SGSN is under congestion. Possible ways may be:

(1)
Simply discards the received paging request from the VLR; or 

(2)
Handles as normal (i.e. not under congestion) and initiates the page procedure to the MS.

If going the way (1), the VLR can still send the paging request to the SGSN due to it does not know the associated SGSN is congested. This will somehow increase the signalling load at the SGSN and worsen the congestion situation. If going the way (2), the MS will mis-interpret the congestion has gone at the SGSN upon receipt of the paging. The running MM back-off timer is stopped and the MS can (re)send the EMM request message. This will break the ongoing NAS level congestion control and is unacceptable.

Hence, a beneficial way is to define a congestion control mechanism on the Gs interface like done at NAS layer and GTP layer. By doing this, the signalling from the VLR will be reduced when the SGSN is under congestion which will help the recovery from the congestion.
It was proposed the SGSN returns a BSSAP+-MS-UNREACHABLE message with Gs cause "Congestion" to the VLR when it was under congestion. The VLR will set the SGSN congestion state and start a back-off timer when it is informed that the associated SGSN was under congestion. Upon receipt of an MT call or MT SMS, the VLR first checks whether the associated SGSN is under congestion or not. If the SGSN is under congestion, the VLR will not initiate the Gs paging procedure to the congested SGSN; otherwise, the VLR initiates the Gs paging as normal.
More detial analysis and discussion refers to DISC paper C1-122830.
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	No congestion/overload control mechanism was defined at the SGSN for the request message received at the Gs interface. In other words, it is still unclear how to handle the received request message from the VLR when the SGSN is under congestion.
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* * * * First Change * * * *

4.1.x
MM context variables at the VLR
SGSN-Congestion:
Boolean


Set to 'true' when the VLR has received a congestion indication from the SGSN. The 'SGSN-Congestion' variables are stored by the VLR to know whether the associated SGSNs are under NAS signalling congestion (see 3GPP TS 24.008 [11]).
* * * * Next Change * * * *

5.2.1
Paging Initiation

When a VLR has to page a GPRS MS it shall check whether the MSC has an SCCP connection for that MS. If no SCCP connection exists the VLR checks the state of the association to an SGSN, the value of the 'SGSN-Congestion' MM context variable for the associated SGSN, and the value of the restoration indicators for that MS. If the 'SGSN-Congestion' MM context variable is set to 'true', the VLR shall not send BSSAP+-PAGING-REQUEST messages to the associated SGSN unless the incoming call is received with priority. If the 'SGSN-Congestion' MM context variable is set to 'false', the VLR sends BSSAP+-PAGING-REQUEST messages to the SGSN if the state of the association for the MS is Gs-ASSOCIATED, LA-UPDATE-PRESENT or if the state of the association is Gs-NULL and the 'Confirmed by Radio Contact' restoration indicator is set to 'false'. The sending of the BSSAP+-PAGING-REQUEST message does not change the state of the association with the SGSN.

NOTE:
If the 'SGSN-Congestion' MM context variable for the associated SGSN is set to 'true', the VLR may apply implementation specific rules to send paging messages on the A and/or Iu-CS interfaces directly.

If the 'Confirmed by Radio Contact' restoration indicator is set to 'true', the VLR shall include the Location area identifier IE into the BSSAP+-PAGING-REQUEST message, otherwise (i.e. after a VLR failure) the Location area identifier IE shall not be included. When sending the BSSAP+-PAGING-REQUEST message, the VLR shall start timer T5.

If the state of the association is Gs-NULL and the restoration indicator 'Confirmed by Radio Contact' is set to 'false', the VLR shall also perform a search procedure as specified in 3GPP TS 23.018 [6a].

While domain specific access control of the PS domain is ongoing the VLR shall be configured to send paging messages on the Gs, A and Iu-CS interfaces. The VLR may apply implementation specific rules for sending the paging on the A and Iu-CS interfaces; e.g. paging on the A and Iu-CS interfaces may be limited to cases when the GPRS MS did not respond to a first paging on Gs interface.

* * * * Next Change * * * *

5.2.4
MS unreachable

On receipt of a BSSAP+-MS-UNREACHABLE message before the timer T5 expires, the VLR stops timer T5 and the paging procedure for that paging request towards the SGSN is stopped. The state of the association at the VLR is not changed.

When the VLR receives the BSSAP+-MS-UNREACHABLE message with the Gs Cause IE indicating 'Congestion', the VLR shall stop the timer Txx, if running. The VLR shall also set the 'SGSN-Congestion' MM context variable to 'true' and start the timer Txx. When the timer Txx expires the 'SGSN-Congestion' MM context variable is set to 'false'.
* * * * Next Change * * * *

5.3
Procedures in the SGSN

Upon receipt of the BSSAP+-PAGING-REQUEST message, if the SGSN is under NAS signalling congestion (see 3GPP TS 24.008 [11]), the SGSN may directly return a BSSAP+-MS-UNREACHABLE message to that VLR indicating in the Gs Cause IE 'Congestion'. The state of the Gs association does not change at the SGSN.
If the SGSN is not under NAS signalling congestion, the SGSN accepts BSSAP+-PAGING-REQUEST messages in any state of the association apart from Gs-NULL. Nevertheless the SGSN also accepts BSSAP+-PAGING-REQUEST messages in the Gs-NULL state if the 'SGSN-Reset' restoration indicator at the SGSN is set to 'true'. When an SGSN receives a BSSAP+-PAGING-REQUEST message from a VLR, the SGSN shall first check if the MS is known by the SGSN. The handling of the paging request depends on the state of the association and the MM context variables at the SGSN:

a)
The MS is known and the restoration indicator 'SGSN-Reset' at the SGSN is set to 'false':

-
If the MS is considered to be IMSI attached for GPRS and non-GPRS services (i.e. the association is not in the state Gs-NULL), the SGSN shall page the MS based on the location information stored in the SGSN. If the location area stored in the SGSN differs from the one received in the BSSAP+-PAGING-REQUEST message, the SGSN shall use the IMSI to page the MS. If the BSSAP+-PAGING-REQUEST message does not include the Location area identifier information element, the SGSN may set the "VLR-Reliable" MM context variable to "false".
-
If the MS is marked as IMSI detached for GPRS services or IMSI (implicitly or explicitly) detached for non-GPRS services (i.e. the state of the association is Gs-NULL), the SGSN shall return a BSSAP+-PAGING-REJECT message to that VLR indicating in the Gs Cause IE the detach circumstance ('IMSI detached for GPRS services', 'IMSI detached for non-GPRS services' or 'IMSI implicitly detached for non-GPRS services').

-
If the MS is marked as unreachable (i.e. the PPF flag is set to 'false') the SGSN shall return a BSSAP+-MS-UNREACHABLE message to that VLR indicating in the Gs Cause IE 'MS unreachable'. The state of the association does not change at the SGSN.

b)
The MS is known and the restoration indicator 'SGSN-Reset' at the SGSN is set to 'true':

-
If the BSSAP+-PAGING-REQUEST message includes the Location area identifier IE, the SGSN shall page the MS in all the routeing areas served by the SGSN that are included in the location area indicated in the Location area identifier IE.

-
If the BSSAP+-PAGING-REQUEST message does not include the Location area identifier IE, the SGSN may page in all the routeing areas served by the SGSN that are also served by the sending VLR.

NOTE 1:
The SGSN can handle the paging request as a) for the purpose of optimization if the MS is known.
c)
The MS is not known and the restoration indicator 'SGSN-Reset' at the SGSN is set to 'false':

-
The SGSN shall return a BSSAP+-PAGING-REJECT message to that VLR indicating in the Gs Cause IE 'IMSI unknown'.

d)
The MS is not known and the restoration indicator 'SGSN-Reset' at the SGSN is set to 'true':

-
If the VLR provides the Location area identifier IE, the SGSN shall page within the location area indicated by the VLR. Otherwise the SGSN may page in all the routeing areas served by the SGSN that are also served by the sending VLR.

If the SGSN accepts the paging request, the SGSN shall process the BSSAP+-PAGING-REQUEST message before sending the message on the Gb interface. The result of the processing on the BSSAP+-PAGING-REQUEST message is the PAGING CS message (see 3GPP TS 48.018 [15]) sent on the Gb interface.

The SGSN shall not retransmit the PAGING CS message.

If within a location area there are cells that do not support GPRS services, the SGSN shall group these cells under a 'null RA'. The SGSN will perform the paging procedure described above within both the RA(s) derived from the location information and the 'null RA(s)' of the corresponding location area(s) (see 3GPP TS 24.008 [11]).

NOTE 2:
The eMLPP priority information element relates to relative priorities within the paged MS and not to the priority in the sending of PAGING CS messages by the BSS.

* * * * Next Change * * * *

17.1.17
BSSAP+-MS-UNREACHABLE message

This message is sent from the SGSN to the VLR to indicate that, for example, paging could not be performed because the MS is marked as unreachable at the SGSN, or the SGSN is under NAS signalling congestion.

Table 17.1.17/3GPP TS 29.018: BSSAP+-MS-UNREACHABLE message content

	Information Element
	Type/Reference
	Presence
	Format
	Length

	Message type
	Message type
18.2
	M
	V
	1

	IMSI
	IMSI
18.4.10
	M
	TLV
	6-10

	Gs Cause
	Gs Cause
18.4.7
	M
	TLV
	3




* * * * Next Change * * * *

18.4.7
Gs cause

The purpose of the value part of the Gs Cause information element is to indicate an error to the receiving entity. This could be a protocol data error or to indicate to the VLR the reason why a paging procedure could not be performed.

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator 

	Octet 3
	Gs Cause value


Figure 18.4.7/3GPP TS 29.018: Gs Cause IE 

Table 18.4.7/3GPP TS 29.018: Gs Cause IE value part

	
Gs Cause value (octet 3)



Bits


8 7 6 5 4 3 2 1


0 0 0 0 0 0 0 0
Normal, unspecified in this version of the protocol.

0 0 0 0 0 0 0 1
IMSI detached for GPRS services 


0 0 0 0 0 0 1 0
IMSI detached for GPRS and non-GPRS services


0 0 0 0 0 0 1 1
IMSI unknown


0 0 0 0 0 1 0 0
IMSI detached for non-GPRS services


0 0 0 0 0 1 0 1
IMSI implicitly detached for non-GPRS services


0 0 0 0 0 1 1 0
MS unreachable


0 0 0 0 0 1 1 1
Message not compatible with the protocol state


0 0 0 0 1 0 0 0
Missing mandatory information element


0 0 0 0 1 0 0 1
Invalid mandatory information


0 0 0 0 1 0 1 0
Conditional IE error


0 0 0 0 1 0 1 1
Semantically incorrect message


0 0 0 0 1 1 0 0
Message unknown


0 0 0 0 1 1 0 1
Address error


0 0 0 0 1 1 1 0
TOM functionality not supported


0 0 0 0 1 1 1 1
Ciphering request cannot be accommodated


0 0 0 1 0 0 0 0
Congestion


0 0 0 1 0 0 0 1


to



Normal, unspecified in this version of the protocol


1 1 1 1 1 1 1 1


NOTE:
'Normal, unspecified' has the same meaning than in 3GPP TS 24.008 [11], informative Annex H (UMTS specific cause values for call control). It is used to report a normal event, and should not be interpreted as syntactically incorrect nor unknown if received.

* * * * Next Change * * * *

19.1
Timers

This clause lists the management timers specified for the operation of the BSSAP+ protocol. All the implementation shall support the range of values specified below. The specific value of the timers shall be under the control of the operator.

Table 19.1/3GPP TS 29.018: Management Timers

	Timer name
	Default value
	Timer range
	Granularity
	Notes
	Relation to other timers

	T5
	-
	2 s to 20 s
	100 ms
	Guards the Paging procedure at the VLR.
	Value is correlated to DRX parameter Split PG CYCLE (max possible = 16 s) Default should be set acc. to max split cycle supported by the SGSN (operator choice)

	T6-1
	-
	10 s to 90 s
	1 s
	Guards the Location Update procedure.
	It should be higher than 2 times the maximum transmission time in the Gs interface, plus the supervision timer of the Update Location procedure [3GPP TS 29.002 [17]]

	T6-2
	40 s
	5 s to 60 s
	1 s
	Guards the TMSI reallocation procedure.
	It should be higher than 2 times the maximum transmission time in the Gs interface, plus 4 times T3350 [3GPP TS 24.008 [11]]

	T7
	4 s
	1 s to 30 s
	1 s
	Guards the Non-GPRS alert procedure.
	None.

	T8
	4 s
	1s to 30 s
	1 s
	Guards the Explicit IMSI detach from GPRS services procedure.
	None.

	T9
	4 s
	1-30 s
	1 s
	Guards the Explicit IMSI detach from non-GPRS services procedure.
	None.

	T10
	4 s
	1-30 s
	1 s
	Guards the Implicit IMSI detach from non-GPRS services procedure.
	None.

	T11
	4 s
	1-120 s
	1 s
	Guards the VLR reset procedure.
	None. 

	T12-1
	-
	8 - 60x384+8 s
	1 min
	Controls the resetting of the 'SGSN-Reset' variable.
	It should be longer than the longest Periodic RAU timer running on the SGSN, plus the transmission delay on the radio interface.

	T12-2
	4 s
	1-120 s
	1 sec
	Guards the SGSN reset procedure. 
	None.

	T14
	-
	4-36 s
	1 s
	Guards the MS Information procedure.
	None.

	Txx
	-
	15 - 30 m
	1 min
	Controls the resetting of the 'SGSN-Congestion' variable at the VLR.
	None. 

	NOTE:
The Default value is the recommended value.


* * * * End of Change * * * *
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