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*********** First change *****************************

1
Scope

The scope of the present document is:

i)
to provide a detailed specification for the interworking between information elements contained in layer 3 messages sent on the MS-MSC interface (Call Control and Mobility Management parts of 3GPP TS 24.008) and parameters contained in MAP services sent over the MSC-VLR interface (3GPP TS 29.002) where the MSC acts as a transparent relay of information;

ii)
to provide a detailed specification for the interworking between information elements contained in BSSMAP messages sent on the BSC-MSC interface (3GPP TS 48.008) and parameters contained in MAP services sent over the 
MSC-VLR interface (3GPP TS 29.002) where the MSC acts as a transparent relay of information; 

iii)
to provide a detailed specification for the interworking between information elements contained in BSSMAP messages (3GPP TS 48.008) and RANAP (3GPP TS 25.413)

iv)
to provide a detailed specification for the interworking as in i) and ii) above when the MSC also processes the information.
v)
to provide a detailed specification for the interworking between information elements contained in layer 3 messages sent on the MS-SGSN interface (GPRS mobility part of 3GPP TS 24.008) and parameters contained in MAP services sent over the SGSN-HLR interface (3GPP TS 29.002) 
vi)
to provide a detailed specification for the interworking between information elements contained in NAS protocol messages sent on the UE-MME interface (3GPP TS 24.301) and parameters contained in Diameter services sent over the MME-HSS interface (3GPP TS 29.272)
Interworking for supplementary services is given in 3GPP TS 29.011. Interworking for the short message service is given in 3GPP TS 23.040 and 3GPP TS 24.011. Interworking between the call control signalling of 3GPP TS 24.008 and the PSTN/ISDN is given in GSM 09.03, 3GPP TS 29.007 and 3GPP TS 49.008. Interworking between the 'A' and 'E' interfaces for inter-MSC handover signalling is given in 3GPP TS 29.007 and 3GPP TS 49.008.

*********** Second change *****************************

1.1
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 21.905: "3G Vocabulary".

[2]
3GPP TS 23.009: "Handover procedures".

[3]
3GPP TS 23.040: "Technical realization of the Short Message Service (SMS) Point to Point (PP)".

[4]
3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols-Stage 3".

[5]
3GPP TS 24.010: "Mobile radio interface layer 3  Supplementary services specification - General aspects".

[6]
3GPP TSº24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface".

[7]
3GPP TS 25.413: "Iu interface RANAP signalling".

[8]
3GPP TS 27.001: " General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

[9]
3GPP TS 29.002: "Mobile Application Part (MAP) specification".

[10]
3GPP TS 29.007: "General requirements on interworking between the Public Land Mobile Network (PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched Telephone Network (PSTN)".

[11]
3GPP TS 29.011: "Digital cellular telecommunications system (Phase 2+); Signalling interworking for supplementary services".

[12]
3GPP TS 48.008: " Mobile Switching Centre ‑ Base Station System (MSC - BSS) interface  Layer 3 specification".

[13]
GSM 09.03: "Digital cellular telecommunications system (Phase 2+); Signalling requirements on interworking between the Integrated Services Digital Network (ISDN) or Public Switched Telephone Network (PSTN) and the Public Land Mobile Network (PLMN)".

[14]
3GPP TS 49.008: "Digital cellular telecommunications system (Phase 2+); Application of the Base Station System Application Part (BSSAP) on the E-interface".

[15]
3GPP TS 29.108:  "Application of the Radio Access Network Application Part (RANAP) on the E-interface" 

[16]
3GPP TS 23.271:  "Functional stage 2 description of LCS"

[17]
3GPP TS 43.051:  "Technical Specification Group GSM/EDGE; Radio Access Network; Overall description - Stage 2".

[18]
3GPP TS 23.012: "Location management procedures".
[x1]
3GPP TS 29.272: "MME Related Interfaces Based on Diameter Protocol".
[x2]
3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS)".
[x3]
3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network E-UTRAN); S1 Application Protocol (S1AP)".
*********** Third change *****************************

5
Interworking in the MME

5.1
General

This subclause provides a detailed specification for the interworking performed by the MME.

5.2

Interworking between NAS protocol messages and Diameter protocol messages
When the MME receives a forward message from the eNodeB (possibly forwarded transparently from the UE), it will initiate a diameter procedure.

Positive or negative results of the Diameter procedure are returned in the appropriate NAS message.

The parameters of the forward NAS message are mapped by a one-to-one mapping into the parameters of the Diameter service. However, in some cases parameters received on the radio path may be suppressed at the MME. Similarly, parameters received in the Diameter reply are mapped one-to-one into parameters of the corresponding backward NAS message. The principles illustrated in figure 1 apply also to the NAS diameter procedures.
Table 5.2 shows the format of a table to show the mapping.

Table 5.2: format table
	
	3GPP TS 24.301 [X2] / 3GPP TS 36.413[X3]
	3GPP TS 29.272 [X1]
	Notes

	Forward message
	UE/ eNodeB to MME message name
	MME to HSS   Diameter procedure
	

	
	information element 1
	parameter 1
	

	
	information element 2
	parameter 2
	

	
	
	
	

	Positive results
	MME to UE/eNodeB message name
	HSS to MME 
Posititve response
	

	
	information element 1
	parameter 1
	

	
	information element 2
	parameter 2
	

	
	
	
	

	Negative results
	MME to UE/eNodeB message name
	HSS to MME 

negatitve response
	

	
	Cause 1
	Cause 1
	

	
	Cause 2
	Cause 2
	

	
	Cause 3
	Cause 3
	


5.2.1
Tracking area updating

Table 5.2.1: Tracking area update
	
	3GPP TS 24.301 [X2]
	3GPP TS 29.272 [X1]
	Notes

	Forward message
	TAU Request
	Update location
	

	
	Mobile station classmark 2
	-
	

	
	Mobile station classmark 3
	-
	

	
	EPS mobile identity
	IMSI
	

	
	NAS key set identifier
	-
	

	
	GPRS ciphering key sequence number
	-
	

	
	Last visited registered TAI
	-
	

	
	Old location area identification
	-
	

	
	
	
	

	Positive results
	TAU Accept

	Update location accept
DIAMETER_SUCCESS
	

	
	C #2 IMSI unknown in HSS
	
	Note 1

	
	C #16 MSC temporarily not reachable
	
	

	
	
	
	

	Negative results
	TAU Reject

	Update location reject
	

	
	C #18 CS domain not available
	-
	

	
	#22 Congestion 
	-
	

	
	#10 Implicitly detached
	-
	

	
	#17 Network failure
	-
	

	
	#14 EPS services not allowed in this PLMN
	Unknown HSS
	

	
	#7 EPS services not allowed
	DIAMETER_ERROR_UNKNOWN_EPS_SUBSCRIPTION
	

	
	C #8 EPS services and non-EPS services not allowed 
	DIAMETER_ERROR_USER_UNKNOWN
(IMSI unknown)
	Note 2

	
	
	
	

	
	
	Roaming  not allowed:
	

	
	#11 PLMN not allowed
	DIAMETER_ERROR_ROAMING_NOT_ALLOWED
	

	
	#12 Tracking area not allowed
	-
	Note 3 

	
	#13 Roaming not allowed in this tracking area
	DIAMETER_ERROR_RAT_NOT_ALLOWED
	Note 4

	
	#14 EPS services not allowed in this PLMN
	OPERATOR_DETERMINED_BARRING


	

	
	#14 EPS services not allowed in this PLMN
	-
	Note 5

	
	#15 No suitable cells in tracking Area
	DIAMETER_ERROR_RAT_NOT_ALLOWED
	Note 4 

	
	# 25 Not authorized for this CSG
	-
	Note 6

	
	
	
	

	
	#6  Illegal ME
	-
	

	
	#3  Illegal UE
	-
	

	
	#17 Network failure
	DIAMETER_UNABLE_TO_COMPLY
	

	
	#17 Network failure
	DIAMETER_INVALID_AVP_VALUE
	

	NOTE 1:
This reject cause is inserted on the positive response by the MME if the MME receives a SGsAP-LOCATION-UPDATE-REJECT message from the VLR indicating in the reject cause IMSI unknown in HSS. Only used in the Combined Tracking and Location Area Update procedure.

NOTE 2:
The HSS shall send "Unknown subscriber" with diagnostic value IMSI unknown if the HSS indicates that the IMSI provided by the MME is unknown.

NOTE 3:
The cause "Tracking area not allowed" shall be sent only if the HSS indicates that due to subscription to a "regionally restricted service" the UE is not allowed to operate in the tracking area.

NOTE 4:
Other reject causes than "no Suitable cells in location area" can be used (e.g. "Roaming not allowed in this location area").
NOTE 5:
This reject cause is inserted if the MME receives in Update-Location-Answer message an indication of Roaming restricted in MME due to unsupported feature
NOTE 6:
The CSG ID of the cell from where the UE has sent the TRACKING AREA UPDATE REQUEST message is not contained in the Allowed CSG list.
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