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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 [20] / 3GPP TS 36.413[21]
	3GPP TS 29.272 [19]
	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 [20]
	3GPP TS 29.272 [19]
	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.


5.3
Interworking between RANAP protocol messages and S1AP protocol messages
This subclause defines a mapping of RANAP and S1AP causes used in connection with inter RAT Handover to avoid different mappings in different implementations.
Inter RAT Handover from UTRAN to LTE:
The table 5.3.1 defines a cause value mapping performed by the MME when the MME receives the Forward Relocation Request message from the S4-SGSN.
Table 5.3.1: Cause value mapping from RANAP Cause to S1AP Cause
	25.413 [7]
	36.413 [21]

	RELOCATION REQUIRED (RANAP Cause)
	HANDOVER REQUEST (S1AP Cause)

	Group
	Value
	Group
	Value

	Radio Network Layer Cause
	Time critical Relocation
	Radio Network Layer Cause
	Time critical handover

	Radio Network Layer Cause
	Resource Optimized Relocation
	Radio Network Layer Cause
	Resource optimisation handover

	Radio Network Layer Cause
	Reduce Load in Serving Cell
	Radio Network Layer Cause
	Reduce load in serving cell

	Any other value
	
	Radio Network Layer Cause
	Handover Desirable for Radio Reasons


Inter RAT Handover from LTE to UTRAN:
The table 5.3.2 defines a cause value mapping performed by the MME when the MME receives the Forward Relocation Response message from the S4-SGSN. This mapping is only needed if the inter RAT Handover failed in UTRAN.
Table 5.3.2: Cause value mapping from RANAP Cause to S1AP Cause for failure case
	25.413 [7]
	36.413 [21]

	RELOCATION FAILURE (RANAP Cause)
	HANDOVER PREPARATION FAILURE (S1AP Cause)

	Group
	Value
	Group
	Value

	Radio Network Layer Cause
	No Radio Resources Available in Target Cell
	Radio Network Layer Cause
	No Radio Resources Available in Target Cell

	Radio Network Layer Cause
	Requested Ciphering and/or Integrity Protection algorithms not supported
	Radio Network Layer Cause
	Encryption and/or integrity protection algorithms not supported

	Radio Network Layer Cause
	Traffic Load In The Target Cell Higher Than In The Source Cell
	Radio Network Layer Cause
	No Radio Resources Available in Target Cell

	Miscellaneous Cause
	O&M Intervention
	Miscellaneous Cause
	O&M Intervention

	Any other value
	
	Radio Network Layer Cause
	Handover Failure In Target EPC/eNB Or Target System


6
Interworking in the S4-SGSN
6.1
General

This subclause provides a detailed specification for the interworking performed by the S4-SGSN.

6.2

Interworking between RANAP protocol messages and S1AP protocol messages
This subclause defines a mapping of RANAP and S1AP causes used in connection with inter RAT Handover to avoid different mappings in different implementations.

Inter RAT Handover from UTRAN to LTE: 
The table 6.2.1 defines a cause value mapping performed by the S4-SGSN when the S4-SGSN receives the Forward Relocation Response message from the MME. This mapping is only needed if the inter RAT Handover failed in LTE.
Table 6.2.1: Cause value mapping from S1AP Cause to RANAP Cause for failure case
	36.413 [21]
	25.413 [7]

	HANDOVER FAILURE (S1AP Cause)
	RELOCATION PREPARATION FAILURE (RANAP Cause)

	Group
	Value
	Group
	Value

	Radio Network Layer Cause
	No Radio Resources Available in Target Cell
	Radio Network Layer Cause
	No Radio Resources Available in Target Cell

	Radio Network Layer Cause
	Encryption and/or integrity protection algorithms not supported
	Radio Network Layer Cause
	Requested Ciphering and/or Integrity Protection algorithms not supported

	Miscellaneous Cause
	O&M Intervention
	Miscellaneous Cause
	O&M Intervention

	Any other value
	
	Radio Network Layer Cause
	Relocation Failure in Target CN/RNC or Target System


Inter RAT Handover from LTE to UTRAN:
The table 6.2.2 defines a cause value mapping performed by the S4-SGSN when the S4-SGSN receives the Forward Relocation Request message from the MME.Table 6.2.2: Cause value mapping from S1AP Cause to RANAP Cause
	36.413 [21]
	25.413 [7]

	HANDOVER REQUIRED (S1AP Cause)
	RELOCATION REQUEST (RANAP Cause)

	Radio Network Layer Cause
	Handover Desirable for Radio Reasons
	Radio Network Layer Cause
	Relocation Desirable for Radio Reasons

	Radio Network Layer Cause
	Time Critical Handover
	Radio Network Layer Cause
	Time critical Relocation

	Radio Network Layer Cause
	Reduce Load in Serving Cell
	Radio Network Layer Cause
	Reduce Load in Serving Cell

	Any other value
	
	Radio Network Layer Cause
	Resource Optimized Relocation
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