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1. Introduction
According to the current stage2 requirements, the SGSN shall be able to report the event of PDP context active to the network agent. The modification of the requirement on Pc interface is proposed so that the MSC can be able to report the event of CS call active with bearer information (see S2-030230 and S2-030231). 

Although the current stage2 specification does not clarify which MAP operations are used for the SGSN to report the event of PDP context active, SA2 seems to assume using the combination of MAP_Any_Time_Interrogation and MAP Provide_Subscriber_Information or MAP_Note_MM_Event. 

This document analyze whether the current MAP operations can be used for SGSN to report the PDP context event to the network agent and leads the analysis to the conclusion that the current MAP operations need to be enhanced. Assuming the proposal on the modification of requirement on Pc interface is approved at SA1 and SA2, the document also analyze whether the current MAP operations can be used for MSC to report the CS call event to the network agent and leads the analysis to the conclusion that the MAP operations need to be enhanced. 

2. Analysis

Analysis of MAP_PRI and MAP ATI

MAP_PRI and MAP ATI are used for gsm SCF to interrogate subscriber states to VLR/SGSN via HLR. The subscriber states that can be interrogated are defined in TS23.078.

Table: Information Element for ATI and PSI

	Information element name
	Status
	Description

	Location Information
	C, E1
	This IE indicates the location of the served subscriber in the MSC/VLR. It shall be present only if requested by the gsmSCF.

	Location Information For GPRS
	C, E1
	This IE indicates the location of the served subscriber in the SGSN. The content is defined in the subclause エラー! 参照元が見つかりません。. It shall be present only if requested by the gsmSCF.

	Subscriber State
	S, E2 
	This IE indicates the state of the MS in the CS domain. It shall be present only if requested by the gsmSCF. The possible values of the IE are:

-
CAMELBusy: The VLR has indicated that the MS is engaged in a transaction for a mobile originating or terminated circuit-switched call.

-
NetworkDeterminedNotReachable: The HLR or VLR has indicated that the network can determine from its internal data that the MS is not reachable.

-
AssumedIdle: The VLR has indicated that the state of the MS is neither "CAMELBusy" nor "NetworkDeterminedNotReachable".

-
NotProvidedFromVLR: The VLR did not provide any information on subscriber state even though it was requested. 

	PS Domain Subscriber State
	S, E2
	This IE indicates the state of the MS in the PS Domain. It shall be present only if requested by the gsmSCF. The possible values of the IE are:

-
Detached (see subclause エラー! 参照元が見つかりません。).

-
CAMEL attached, MS not reachable for paging (see subclause エラー! 参照元が見つかりません。).

-
CAMEL attached, MS may be reachable for paging (see subclause エラー! 参照元が見つかりません。).

-
CAMEL PDP active, MS not reachable for paging (see subclause エラー! 参照元が見つかりません。).

-
CAMEL PDP active, MS may be reachable for paging (see subclause エラー! 参照元が見つかりません。).

-
Not provided from SGSN: The SGSN did not provide any information on subscriber state even though it was requested.
-
NetworkDeterminedNotReachable: The HLR has indicated that the network can determine from its internal data that the MS is not reachable.

	PDP Context Information List
	C
	This IE indicates the PDP context information (see the table in subclause エラー! 参照元が見つかりません。) for each PDP context which is active for the MS. It shall be present if the PS domain Subscriber State has the value "CAMEL PDP active, MS not reachable for paging” or “CAMEL PDP active, MS may be reachable for paging"; otherwise it shall be absent.

	IMEI (with software version)
	C
	This IE contains the IMEISV (as defined in 3GPP TS 23.003 [エラー! 参照元が見つかりません。]) of the ME in use by the served subscriber. It shall be present only if requested by the gsmSCF.

	MS Classmark 2
	C
	This IE contains the MS classmark 2, which is returned by the MS when it responds to paging in the CS domain. It shall be present only if requested by the gsmSCF.


As describing the above table, MAP_ATI and MAP_PSI can be used for interrogation of the network status (CS call active and PDP context active). However, the bearer information (i.e bearer capability information element) is not included in ATI/PSI. Therefore, addition of the bearer information to ATI/PSI is needed.

In conclusion, the MAP_PRI and MAP_ATI is useful for the Network Agent to interrogate the network status attribute. However, it cannot be used for the MSC/SGSN to report the CS call event/PDP context event to the network agent.

Analysis of MAP_NOTE_MM_EVENT

MAP_Note_MM_EVENT is used for VLR/SGSN to report a mobility management event to gsm SCF when the mobility management event has been processed successfully. The mobility management event is provisioned with M-CSI or MG-CSI. The following mobility management events are defined in TS29.002 and TS23.078.

It shall have one of the following values for a mobility management event reported by the VLR:
-
Location update in the same VLR service area;

-
Location update to another VLR service area;

-
IMSI attach;

-
MS initiated IMSI detach (explicit detach);

-
Network initiated IMSI detach (implicit detach).

It shall have one of the following values for a mobility management event reported by the SGSN:

-
Routeing area update in the same SGSN service area;

-
Routeing area update to another SGSN service area;

-
GPRS attach;

-
MS initiated GPRS detach;

· Network initiated GPRS detach;
· Network initiated transfer to the "not reachable for paging" state.
In conclusion, the MAP NOTE MM EVENT does not have the sufficient capability for MSC/SGSN to report the CS call/PDP Context event to the network agent because the current definition of mobility management events in TS29.002 do not include the CS call/PDP context event.

3. Enhancement of MAP operations for CS call event/PDP Context event notification

There are two alternatives to realize that MSC/SGSN report the CS call/PDD Context event to the network agent.

Alternative 1: MAP_ATI and MAP_PSI are enhanced so that the network agent can set the CS call/PDP context event at VLR/SGSN. Additionally, MAP_NOTE_MM_EVENT is enhanced so that MSC/SGSN can report the CS call/PDP context event that was set by the network agent.
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Figure 1: Alternative 1

Alternative 2: The related CAMEL procedures (M-CSI and MG-CSI) are enhanced so that the network agent can set the CS call/PDP context event via HSS. Additionally, MAP_NOTE_MM_EVENT is enhanced so that MSC/SGSN can report the CS call/PDP context event that was set by the CAMEL procedures (M-CSI or MG-CSI).
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Figure 2: Alternative 2

The network agent probably interrogates the current network status of a presentity before the network agent request to set the CS call/PDP context event for the presentity. So the alternative 2 seems better than alternative 1 because interrogation of the current network status and set of the event are performed by one MAP operation in alternative 1.

4. Proposal
This paper points out that MAP operations need to be enhanced so that MSC/SGSN report the CS call/PDP context event to the network agent and describes the two alternative for it. 

It is proposed that;

· SA2 recognizes that the enhancement of MAP operations is needed for the CS call/PDP context event notification;

· SA2 decides that the study on CS call/PDP context event will be continued in SA2 and the choice of alternative will be made at the next SA2 meeting.

If the above proposals are agreed, NTT DoCoMo will continue the study and will submit the discussion paper on comparison between alternatives and the related CR to the next SA2 meeting.














































