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13.1.7    Call setup from E-UTRA RRC_IDLE / CS fallback to GSM with redirection / MT call

13.1.7.1

Test Purpose (TP)
 (1)

with {UE in E-UTRA RRC_IDLE state }

ensure that {

when { UE receives a Paging message for CS service, and UE has Set up RRCConnection with the E-UTRA CELL}

  then { UE transmits an ULInformationTransfer message containing an EXTENDED SERVICE REQUEST message with Service Type IE set to "mobile terminating CS fallback or 1xCS fallback” }

           }
 (2)

with { UE having transmitted an ULInformationTranfer message containing an EXTENDED SERVICE REQUEST message with Service Type IE set to "mobile terminating CS fallback or 1xCS fallback” }

ensure that {
  when { SS transmits an RRCConnectionRelease message with redirection to a GSM cell in a different location area and operating in NMO I }

    then { UE tunes to GSM cell and performs a RA Update procedure }

            }

(3)

with { UE having transmitted an ULInformationTranfer message containing an EXTENDED SERVICE REQUEST message with Service Type IE set to "mobile terminating CS fallback or 1xCS fallback” and tuned to GSM cell and initiated a RA Update procedure }

ensure that {
  when { UE completes the RA Update procedure }

    then { UE transmits a PAGING RESPONSE on GSM cell to set up MT CS call }

            }

13.1.7.2
Conformance requirements
References: The conformance requirements covered in the current TC are those listed in TC 8.1.3.8, plus those specified in: TS 23.272, clause 7.4, and TS 24.301, clause 5.6.2.3..
[TS 23.272, clause 7.2]
The procedure for Mobile Terminating Call in idle mode is illustrated in figure 7.2-1.
1. 
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Figure 7.2-1: Mobile Terminating Call in idle mode

1.
G‑MSC receives IAM.

2.
G‑MSC retrieves routing information of the terminating UE by Send Routing Info procedures as specified in TS 23.018 [5].

3.
G‑MSC sends IAM to the MSC on the terminating side as specified in TS 23.018 [5].

4.
The MME receives a Paging (IMSI, VLR TMSI, Location Information) message from the MSC over a SGs interface. The TMSI (or IMSI) received from the MSC is used by the MME to find the S‑TMSI which is used as the paging address on the radio interface If location information is reliably known by MME (i.e. MME stores the list of TAs), the MME shall page the UE in all the TAs. If the MME does not have a stored TA list for the UE, the MME should use the location information received from the MSC to page the UE.

NOTE 1:
This procedure takes place before step 3, immediately after MSC receives MAP_PRN from HSS, if pre-paging is deployed.

5.
The MME sends a Paging (as specified in TS 23.401 [2]) message to each eNodeB. The Paging message includes a suitable UE Identity (i.e. S‑TMSI or IMSI) and a CN Domain Indicator that indicates which domain (CS or PS) initiated the paging message. In this case it shall be set to "CS" by the MME.

6.
The radio resource part of the paging procedure takes place. The message contains a suitable UE Identity (i.e. S‑TMSI or IMSI) and a CN Domain indicator.

7a.
The UE establishes an RRC connection and sends an Extended Service Request (CS Fallback Indicator) to MME. The UE indicates its S-TMSI in the RRC signalling. The Extended Service Request message is encapsulated in RRC and S1‑AP messages. The CS Fallback Indicator indicates to the MME that CS Fallback for this UE is required.

7b.
MME sends S1‑AP: Initial UE Context Setup (UE capabilities, CS Fallback Indicator and other parameters specified in TS 23.401 [2]) to indicate the eNodeB to move the UE to UTRAN/GERAN.

8a.
Target RAT has PS HO capability: Upon receipt of the Initial UE Context Setup message with a CS Fallback Indicator the eNodeB may optionally solicit measurement reports from the UE to determine the target cell to which PS handover will be performed. A PS handover is then performed as specified in TS 23.401 [2]. As part of this PS handover, the UE receives a HO from E-UTRAN Command that may contain a CS Fallback Indicator, which indicates to UE that the handover is triggered due to a CS fallback request. If the HO from E-UTRAN Command contains a CS Fallback Indicator and the UE fails to establish connection to the target RAT, then the UE considers that CS fallback has failed.

8b.
Target RAT has no PS HO capability. Upon receipt of the Initial UE Context Setup message with a CS Fallback Indicator the eNodeB may optionally solicit measurement reports from the UE to determine the target cell to redirect the UE to. After that, the eNB releases the RRC Connection with a redirection info to change to CS capable RATs (RAT, frequency, cell info). As an option the inter‑RAT system information might be provided by the eNodeB using the NACC procedure for GERAN. In this case the UE receives in inter-RAT cell change order that may contain a CS Fallback Indicator which indicates to UE that the cell change order is triggered due to a CS fallback request. If the inter-RAT cell change order contains a CS Fallback Indicator and the UE fails to establish connection to the target RAT, then the UE considers that CS fallback has failed.

8c.
If the UE obtains LA/RA information of the new UTRAN/GERAN cell (e.g. based on the system information or redirection info) and the LA/RA of the new cell is different from the one stored in the UE, it performs a Location Area Update or a Combined RA/LA procedure if the target system operates in Network Mode of Operation (NMO) I, according to TS 23.060 [3].

8d.
The UE responds with a page response message to the MSC as follows:

-
If Target RAT is UTRAN or GERAN Iu mode, the UE establishes an RRC connection and responds to the paging in an RRC Initial Direct Transfer message as specified in TS 25.331 [7]. The CN Domain Indicator is set to "CS" in the Initial Direct Transfer message. When received at the RNC, the Paging Response message is sent in an RANAP Initial UE message to the MSC.

-
If Target RAT is GERAN A/Gb mode: the UE establishes an RR connection by using the procedures specified in TS 44.018 [6] (i.e. UE requests and is assigned a dedicated channel where it sends a SABM containing a layer 3 Service Request message = PAGING RESPONSE to the BSS and the BSS responds by sending a UA). After the establishment of the main signalling link as described in TS 44.018 [4] the UE enters either Dual Transfer Mode or Dedicated Mode and the CS call establishment procedure completes. When received at the BSC, the Paging Response message is sent in a BSSAP COMPLETE LAYER 3 INFORMATION message to the MSC as specified in TS 48.008 [6].

NOTE 2:
The BSS should be prepared to receive a PAGING RESPONSE even when a corresponding PAGING REQUEST has not been sent by this BSS. Also, the MSC should be prepared to receive a paging response after a relatively long time from when the CS Paging was sent (step 4).

9a.
In case the MSC serving the 2G/3G cell is the same as the MSC that served the UE while camped on LTE, it shall stop the paging response timer and establish the CS connection.

9b.
If the MSC that receives the paging response is different from the MSC that sent the paging request and if the Location Area Update / Combined RA/LA Update was not performed in step 8c, the MSC shall reject the page response by releasing the A/Iu-cs connection. The BSC/RNC in turn releases the RRC/RR connection. The RRC/RR release shall trigger the UE to perform a Location Area Update as follows:

-
If the target system operates in Network Mode of Operation (NMO) I the UE shall perform a combined RA/LA update, as defined in TS 23.060 [3]. 

-
If the target system operates in NMO II or III the UE performs a Location Area Update towards the MSC.


The Location Area Update triggers the Roaming Retry for CS Fallback procedure as defined in clause 7.5.

When the target system operates in Network Mode of Operation (NMO) I then, if the UE is still in UTRAN/GERAN after the CS voice call is terminated, and if a combined RA/LA update has not already been performed, the UE performs a combined RA/LA update procedure. This procedure is used to create a Gs association between the MSC/VLR and the SGSN, and to release the SGs association.

When the target system operates in Network Mode of Operation (NMO) II or III then, if the UE is still in UTRAN/GERAN after the CS voice call is terminated, and if a LA update has not already been performed, the UE performs a LA update procedure. This procedure is used to release the SGs association between the MSC/VLR and the MME.

[TS 24.301, clause 5.6.2.3]

The network may initiate the paging procedure for non-EPS services when the UE is IMSI attached for non-EPS services (see example in figure 5.6.2.3.1).
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Figure 5.6.2.3.1: Paging procedure for CS fallback to A/Gb or Iu mode

To initiate the procedure when no NAS signalling connection exists, the EMM entity in the network requests the lower layer to start paging (see 3GPP TS 36.300 [20], 3GPP TS 36.413 [23]). The paging message includes a CN domain indicator set to "CS" in order to indicate that this is paging for CS fallback.
NOTE:
The timer T3413 is not started in the network when the paging procedure is initiated for CS fallback.
To notify the UE about an incoming mobile terminating CS service when a NAS signalling connection exists, the EMM entity in the network shall send a CS SERVICE NOTIFICATION message. This message may also include CS service related parameters (e.g. Calling Line Identification, SS or LCS related parameters).
Upon reception of a paging indication, the UE shall respond with an EXTENDED SERVICE REQUEST. If the paging is received in EMM-IDLE mode, the UE shall respond immediately. If the paging is received as NAS CS NOTIFICATION message in EMM-CONNECTED mode, the UE may request upper layers input i.e. to accept or reject CS fallback before responding with an EXTENDED SERVICE REQUEST. The response is indicated in the CSFB response information element in the EXTENDED SERVICE REQUEST message in both EMM-IDLE and EMM-CONNECTED modes.

13.1.7.3
Test description

13.1.7.3.1
Pre-test conditions

System Simulator:

-
Cell 1 and Cell 24.

UE:
None.

Preamble:
-
The UE is in state Registered, Idle Mode (state 2) on Cell 1 according to [18].

13.1.7.3.2
Test procedure sequence
Table 13.1.3.3.2-1 shows the cell power levels after the preamble.
Table 13.1.7.3.2-1: Time instances of cell power level and parameter changes 

	
	Parameter
	Unit
	Cell 1
	Cell 24
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-70
	-
	The power levels are such that camping on Cell 1 is guaranteed.

	
	GERAN Cell Power
	dBm
	-
	-80
	


Table 13.1.7.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	-
	-

	1
	The SS transmits a Paging message on Cell1.
	<--
	Paging
	-
	-

	2
	The UE transmits an RRCConnectionRequest message on Cell1.
	-->
	RRCConnectionRequest
	-
	-

	3
	The SS transmits an RRCConnectionSetup message on Cell1.
	<--
	RRCConnectionSetup
	-
	-

	4
	The UE transmits an RRCConnectionSetupComplete message on Cell1.
	-->
	RRCConnectionSetupComplete
	-
	-

	5
	Check: Does the UE transmint an ULInformationTransfer message on Cell1? The meesage includes an EXTENDED SERVICE REQUEST message.
	-->
	ULInformationTransfer

EXTENDED SERVICE REQUEST
	1
	P

	6
	The SS transmits a RRCConnectionRelease message on Cell 1 with IE redirectedCarrierInfo including geran frequency of Cell 24.
	<--
	RRCConnectionRelease
	-
	-

	7
	Check: Does the UE transmit a CHANNEL REQUEST message on Cell 24?
	-->
	CHANNEL REQUEST
	2
	P

	8-17
	Steps 2 to 11 of the generic test procedure in TS 36.508 subclause 6.4.2.9are performed on Cell 24.


	-
	-
	-
	-

	18
	Check: Does the UE transmit a PAGING RESPONSE  on Cell 24?
	-->
	PAGING RESPONSE
	3
	P

	19-31
	Steps 7 to 19 of the generic test procedure in TS 51.010-1 subclause 10.1.3 are performed on Cell 24.

NOTE: Mobile terminating CS call is set up.
	-
	-
	-
	-


13.1.7.3.3
Specific message contents

Table 13.1.7.3.3-1: SystemInformationBlockType1 for cell 1 (preamble and all steps, Table 13.1.7.3.2-2)

	Derivation Path: 36.508 table 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  schedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 5 in TS 36.508 section 4.4.3.1
	SIB2, SIB3 and SIB7 are transmitted
	

	}
	
	
	


Table 13.1.7.3.3-2: SystemInformationBlockType7 for cell 1 (preamble and all steps, Table 13.1.7.3.2-2)

	Derivation Path: 36.508 Table 4.4.3.3-6

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType7 ::= SEQUENCE {
	
	
	

	  carrierFreqsInfoListcarrierFreqsInfoListSEQUENCE (SIZE (1..maxGNFG)) OF SEQUENCE {
	1 entry
	
	

	    carrierFreqs SEQUENCE {
	
	
	

	      startingARFCN[1]
	f11
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 13.1.7.3.3-3: Paging (step1, Table 13.1.7.3.2-2)
	Derivation Path: 36.508 Table 4.6.1-7

	Information Element
	Value/remark
	Comment
	Condition

	Paging ::= SEQUENCE {
	
	
	

	  pagingRecordList SEQUENCE (SIZE (1..maxPageRec)) OF SEQUENCE {
	1 entry
	
	

	    ue-Identity[1] CHOICE {
	
	
	

	     imsi
	Set to the value of the IMSI of the UE
	
	

	    }
	
	
	

	    cn-Domain[1]
	Cs
	
	

	  }
	
	
	

	}
	
	
	


Table 13.1.7.3.3-4: ULInformationTransfer (step 5, Table 13.1.7.3.2-2)
	Derivation Path: 36.508 Table 4.6.1-25

	Information Element
	Value/remark
	Comment
	Condition

	ULInformationTransfer ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      ulInformationTransfer-r8 SEQUENCE {
	
	
	

	        dedicatedInfoType CHOICE {
	
	
	

	          dedicatedInfoNAS
	Set according to Table 13.1.3.3.3-5
	EXTENDED SERVICE REQUEST
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 13.1.7.3.3-5: EXTENDED SERVICE REQUEST (step 5, Table 13.1.7.3.2-2)

	Derivation Path: 36.508 Table 4.7.2-14A

	Information Element
	Value/remark
	Comment
	Condition

	Protocol discriminator
	EMM
	
	

	Service type
	'0001'B
	mobile terminating CS fallback or 1xCS fallback
	

	CSFB response
	’001’B
	CS fallback accepted by the UE
	


Table 13.1.7.3.3-6: RRCConnectionRelease (step 6, Table 13.1.7.3.2-2)

	Derivation Path: 36.508 Table 4.6.1.1-15

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRelease ::= SEQUENCE {
	
	
	

	criticalExtensions CHOICE {
	
	
	

	      c1 CHOICE {
	
	
	

	        rrcConnectionRelease-r8 SEQUENCE {
	
	
	

	          redirectedCarrierInfo ::= CHOICE {
	
	
	

	            geran
	f11
	
	

	}
	
	
	

	  }
	
	
	

	     }
	
	
	

	   }
	
	
	

	}
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