Page 1



3GPP TSG SA WG2 Meeting #79
(
S2-102619

10 - 14 May, 2010, Kyoto, Japan

	CR-Form-v9.6

	CHANGE REQUEST

	

	(

	23.272
	CR
	0215
	(

rev
	-
	(

Current version:
	9.3.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	x
	Radio Access Network
	
	Core Network
	x


	

	Title:
(

	Embedding LAU into PSHO based CSFB procedure

	
	

	Source to WG:
(

	Qualcomm Incorporated

	Source to TSG:
(

	SA WG2

	
	

	Work item code:
(

	TEI-10
	
	Date: (

	04/05/2010

	
	
	
	
	

	Category:
(

	C
	
	Release: (

	Rel-10

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)

	
	

	Reason for change:
(

	Reduce latency of PSHO based CSFB to UTRAN/GERAN by allowing LAU to be performed simultaneously with the PSHO. 

	
	

	Summary of change:
(

	1) Change of LAI is detected from the Handover Required message

2) LAU is triggered by the MME and embedded into the PSHO procedure

3) The UE is notified by a EMM information procedure of the new LAI and TMSI

4) When the UE has received the new LAI, it does not need to perform LAU or RA/LA update during call setup in GERAN/UTRAN

	
	

	Consequences if 
(

not approved:
	Larger CSFB call setup time, less good user experience

	
	

	Clauses affected:
(

	6.2, 6.2.1 (new), 6.2.2 (new), 7.3

	
	

	
	Y
	N
	
	

	Other specs
(

	x
	
	 Other core specifications
(

	24.301

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


**** First Change ****

6.2
Mobile Originating call in Active Mode - PS HO supported

This flow may be executed when the eNodeB knows that both the UE and the network support PS HO.
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Figure 6.2-1: CS Call Request in E-UTRAN, Call in GERAN/UTRAN

NOTE 1:
DTM is not mandatory for CS Fallback to work and is not linked to PS HO.

1a.
The UE sends an Extended Service Request (CS Fallback Indicator) to MME. Extended Service Request message is encapsulated in RRC and S1‑AP messages. CS Fallback Indicator indicates MME to perform CS Fallback. The UE only transmits this request if it is attached to CS domain (with a combined EPS/IMSI Attach) and can not initiate an IMS voice session (because e.g. the UE is not IMS registered or IMS voice services are not supported by the serving IP‑CAN, home PLMN or UE).

1b.
The MME sends an S1‑AP Request message to eNB that includes a CS Fallback indicator. This message indicates to the eNB that the UE should be moved to UTRAN/GERAN.

1c.
The eNB shall reply with S1-AP Response message.

2.
The eNodeB may optionally solicit a measurement report from the UE to determine the target GERAN/UTRAN cell to which PS handover will be performed.

3a.
The eNodeB triggers PS handover to a GERAN/UTRAN neighbour cell by sending a Handover Required message to the MME. In the following an inter-RAT handover from E-UTRAN to UTRAN or GERAN as specified in TS 23.401 [2] begins. Alternatively, the inter-RAT handover procedures outlined in clause 6.2.1 (to UTRAN)  or 6.2.2 (to GERAN) can be performed. As part of this handover, the UE receives a HO from E‑UTRAN Command and tries to connect to a cell in the target RAT. The HO from E-UTRAN Command 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. Service Request procedure is considered to be successfully completed when PS Handover procedure is completed successfully.

NOTE 2:
During the PS HO the SGSN does not create a Gs association with the MSC/VLR.

NOTE 3:
Service Request procedure supervision timer shall be sufficiently long considering the optional measurement reporting at step 2.


When the UE arrives at the target cell, If the target RAT is UTRAN, the UE establishes CS signalling connection by sending an RRC Initial Direct Transfer message as specified in TS 25.331 [7] that contains a NAS message. The CN Domain Indicator is set to "CS" in the Initial Direct Transfer message.


If the target RAT is GERAN A/Gb mode: The UE establishes an RR connection by using the procedures specified in TS 44.018 [4] (i.e. UE requests and is assigned a dedicated channel where it sends a SABM containing a NAS message to the BSS and the BSS responds by sending a UA). Upon receiving the SABM (containing the NAS message) the BSS sends a COMPLETE LAYER 3 INFORMATION message (containing the NAS message) to the MSC which indicates CS resources have been allocated in the GERAN cell. 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.

3b.
If the target RAT is GERAN, the UE starts the Suspend procedure unless both the UE and the Target cell support DTM.

3c.
A Gn/Gp-SGSN that receives the Suspend message from the UE follows the Suspend procedure specified in TS 23.060 [3], clause 16.2.1.1.2


A S4-SGSN that receives the Suspend message from the UE follows the Suspend procedure specified in TS 23.060 [3] and starts the preservation and suspension of non-GBR bearers and the deactivation of GBR bearers towards S-GW and P-GW(s). The SGSN stores in the UE context that UE is in suspended status.

4a.
If the UE cannot determine the LAI of the new UTRAN/GERAN cell or the LA of the new cell is different from the one stored in the UE, the UE should initiate a Location Area Update or a Combined RA/LA Update procedure as specified in TS 23.060 [3] for the different Network Modes of Operation (NMO). The UE shall set the "follow-on request" flag in the LAU Request in order to indicate to the MSC not to release the Iu/A connection after the LAU procedure completion. Further the UE performs any Routing Area Update procedure as specified by TS 23.060 [3]. This step can be skipped if the UE has been notified of the new LAI in step 3a, 
NOTE 4:
In UTRAN, UE does not need to wait for the LAI from the RNC, but the RNC also does not delay sending the LAI to the UE as the RAN Mobility Information might be used as a trigger for the UE to initiate NAS procedures.


In NMO I a CSFB UE may perform separate LAU with "follow-on request" flag and RAU procedures instead of a Combined RA/LA Update procedure to speed up the CSFB procedure.

4b.
The UE sends a CM Service Request to the MSC.

5.
If the UE is not registered in the MSC serving the 2G/3G target cell or the UE is not allowed in the LA, the MSC shall reject the service request, if implicit location update is not performed. The CM Service Reject shall trigger the UE to perform a Location Area Update procedure as specified in TS 23.060 [3]. This step can be skipped if the UE has been notified of the new LAI in step 3a,
6.
The UE initiates the CS call establishment procedure.

7.
The UE performs any remaining steps of the inter-RAT handover from E-UTRAN to UTRAN or GERAN as specified in TS 23.401 [2].

If the UE remains on UTRAN/GERAN after the CS voice call is terminated the UE performs normal mobility management procedures as defined in TS 23.060 [3] and TS 24.008 [21].

6.2.1
PS HO to UTRAN with embedded LAU
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Figure 6.2.1-1: E-UTRAN to UTRAN Iu mode Inter RAT HO, preparation phase

NOTE 1:
This procedure corresponds to the one specified in clause 5.5.2.1.2 of TS 23.401 [2] with addition of steps 2a to 2d.  Steps 2a to 2c correspond to steps 4 to 6 of the combined TA/LA procedure in clause 5.4.1.
1. void  

 2. The source eNodeB sends a Handover Required (S1AP Cause, Target Identifier, CSG ID, CSG access mode, Source eNodeB Identifier, Source to Target Transparent Container) message to the source MME to request the CN to establish resources in the target RNC, target SGSN and the Serving GW.  

2a. If the MME detects a  change of the LAI from the LAI information in “Target Identifier” of the Handover Required message, the MME sends a Location Update Request (new LAI, IMSI, MME name, Location Update Type) message to the new MSC/VLR. MME name is a FQDN string. The new VLR creates an association with the MME by storing the MME name.

2b. The new MSC/VLR  initiates the Location Update procedure in CS domain

2c. The MSC/VLR accepts the location update, allocates a new TMSI, and sends a Location Update Accept (VLR, TMSI) message to the MME.

2d. The MME sends a EMM Information (new LAI, TMSI) message to the UE.

Steps 3 to 8 are executed as specified in clause 5.5.2.1.2 of TS 23.401 [2].

NOTE 2:
Steps 2a to 2d can be performed in parallel with steps 3 to 8. The MME shall send the Handover Command to eNB after completion of steps 2a to 8.
6.2.2
PS HO to GERAN with embedded LAU
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Figure 6.2.2-1: E-UTRAN to GERAN A/Gb Inter RAT HO, preparation phase

NOTE 1:
This procedure corresponds to the one specified in clause 5.5.2.3.2 of TS 23.401 [2] with addition of steps 2a to 2d.  Steps 2a to 2c correspond to steps 4 to 6 of the combined TA/LA procedure in clause 5.4.1.

1. void  

 2. The source eNodeB sends a Handover Required (S1AP Cause, Target Identifier, Source eNodeB Identifier, Source to Target Transparent Container) message to the source MME to request the CN to establish resources in the target BSS, target SGSN and the Serving GW.  

Steps 2a to 2d are the same as in clause 6.2.1 and Figure 6.2.1-1.

Steps 3 to 8 are executed as specified in clause 5.5.2.3.2 of TS 23.401 [2].

NOTE 2:
Steps 2a to 2d can be performed in parallel with steps 3 to 8. The MME shall send the Handover Command to eNB after completion of steps 2a to 8.
**** Second  Change ****

7.3
Mobile Terminating call in Active Mode - PS HO supported
This flow may be executed when the eNodeB knows that both the UE and the network support PS HO.
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Figure 7.3-1: CS Page in E-UTRAN, Call in GERAN/UTRAN

1a.
The MSC receives an incoming voice call and responds by sending a Paging Request (IMSI or TMSI, optional Caller Line Identification and Connection Management information, CS call indicator) to the MME over a SGs interface. The MSC only sends a CS Page for an UE that provides location update information using the SGs interface. In active mode the MME has an established S1 connection and if the MME did not return the "SMS-only" indication to the UE during Attach or Combined TA/LA Update procedures, the MME reuses the existing connection to relay the CS Page to the UE.


If the MME returned the "SMS-only" indication to the UE during Attach or Combined TA/LA Update procedures, the MME shall not send the CS Service Notification to the UE and shall send Paging Reject towards MSC to stop CS Paging procedure, and this CSFB procedure stops.


The eNB forwards the paging message to the UE. The message contains CN Domain indicator and, if received from the MSC, the Caller Line Identification.


The MME immediately sends the SGs Service Request message to the MSC containing an indication that the UE was in connected mode. The MSC uses this connected mode indication to start the Call Forwarding on No Reply timer for that UE and the MSC should send an indication of user alerting to the calling party. Receipt of the SGs Service Request message stops the MSC retransmitting the SGs interface Paging message.

NOTE 1:
The pre‑configured policy may be used by UE to avoid being disturbed without Caller Line Identification display and the detailed handling is to be decided by CT1 and CT6.
NOTE 2:
This procedure can also take place immediately after MSC receives MAP_PRN from HSS, if pre-paging is deployed. Caller Line Identification and CS call indicator are also provided in the case of pre-paging.

NOTE 3:
In order to avoid the calling party experiencing a potentially long period of silence, the MSC may use the SGs Service Request message as a trigger to inform the calling party that the call is progressing.

1b.
UE sends an Extended Service Request (CS Fallback Indicator, Reject or Accept) message to the MME. The Extended Service Request message is encapsulated in RRC and S1‑AP messages. CS Fallback Indicator indicates to the MME to perform CS Fallback. The UE may decide to reject CSFB based on Caller Line Identification.
1c.
Upon receiving the Extended Service Request (CSFB, Reject), the MME sends Paging Reject towards MSC to stop CS Paging procedure and this CSFB procedure stops.
1d.
MME sends an S1‑AP Request message to eNB that includes the UE Radio Capabilities and a CS Fallback Indicator. This message: indicates to the eNB that the UE should be moved to UTRAN/GERAN.

1e.
The eNB shall reply with S1-AP Response message.

2.
The eNodeB may optionally solicit a measurement report from the UE to determine the target GERAN/UTRAN cell to which PS handover will be performed.

3a.
The eNodeB triggers PS handover to a GERAN/UTRAN neighbour cell by sending a Handover Required message to MME. In the following an inter-RAT handover from E‑UTRAN to UTRAN or GERAN as specified in TS 23.401 [2] begins. Alternatively, the inter-RAT handover procedures outlined in clause 6.2.1 (to UTRAN)  or 6.2.2 (to GERAN) can be performed. As part of this handover, the UE receives a HO from E‑UTRAN Command and tries to connect to a cell in the target RAT. The HO from E-UTRAN Command may contain a CS Fallback Indicator which indicates to UE that the handover was 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.


The UE establishes the signalling connection as described in step 4b.

NOTE 4:
During the PS HO the SGSN does not create a Gs association with the MSC/VLR.

3b.
If the target RAT is GERAN, the UE starts the Suspend procedure unless both the UE and the Target cell support DTM.

3c.
A Gn/Gp-SGSN that receives the Suspend message from the UE follows the Suspend procedure specified in TS 23.060 [3], clause 16.2.1.1.2.


An S4-SGSN that receives the Suspend message from the UE UE follows the Suspend procedure specified in TS 23.060 [3] and starts the preservation and suspension of non-GBR bearers and the deactivation of GBR bearers towards S-GW and P-GW(s). The SGSN stores in the UE context that UE is in suspended status.

4a.
If the UE cannot determine the LAI of the new UTRAN/GERAN cell or the LA of the new cell is different from the one stored in the UE, the UE should initiate a Location Area Update or a Combined RA/LA procedure as specified in TS 23.060 [3] for the different Network Modes of Operation (NMO). Further the UE performs any Routing Area Update procedure as specified in TS 23.060 [3].

NOTE 5:
In UTRAN, the UE does not need to wait for the LAI from the RNC, but the RNC also does not delay sending the LAI to the UE as the RAN Mobility Information might be used as a trigger for the UE to initiate NAS procedures.


In NMO I a CSFB UE may perform a LAU procedure instead of a Combined RA/LA Update procedure to speed up the procedure.


When the MSC receives a LA Update Request, it shall check for pending terminating CS calls and maintain the CS signalling connection after the Location Area Update procedure for pending terminating CS calls. This step can be skipped if the UE has been notified of the new LAI in step 3a,
4b.
If the UE does not initiate a LAU procedure, it shall respond with a Paging Response message to the MSC as follows: 

-
If the Target RAT is UTRAN or GERAN Iu mode: The UE establishes an RRC connection and responds to the paging by sending an RRC Paging Response as specified in TS 25.331 [7]. The CN Domain Indicator is set to "CS" in the Initial Direct Transfer message.

-
If the Target RAT is GERAN A/Gb mode: The UE establishes an RR connection and responds to paging by using the procedures specified in TS 44.018 [4] (i.e. UE requests and is assigned a dedicated channel where it sends a SABM containing a Paging Response to the BSS and the BSS responds by sending a UA). Upon receiving the SABM (containing a Paging Response message) the BSS sends a COMPLETE LAYER 3 INFORMATION message (containing a Paging Response message) to the MSC which indicates CS resources have been allocated in the GERAN cell. After the establishment of the main signalling link as described in TS 44.018 [4] the UE enters Dual Transfer Mode and the CS call establishment procedure completes.

NOTE 6:
The BSS should be prepared to receive a Paging Response even when the corresponding Paging Request has not been sent by this BSS.

5a.
After performing the LAU procedure or after receiving the Paging Response the MSC shall establish the CS call if the UE is allowed in the LA.

5b.
If the UE is not registered in the MSC that receives the Paging Response or the UE is not allowed in the LA, the MSC shall reject the Paging Response message by releasing the A/Iu-CS. The BSC/RNC in turn releases the signalling connection for UTRAN or GERAN CS domain. The signalling connection release shall trigger the UE to obtain the LAI, which causes the initiation of a Location Area Update procedure as specified in TS 23.060 [3] for the different Network Modes of Operation (NMO).


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

This step can be skipped if the UE has been notified of the new LAI in step 3a,
6.
The UE performs any remaining steps of the inter-RAT handover from E-UTRAN to UTRAN or GERAN as specified in TS 23.401 [2]

With the exception of steps 1a and 1c, above, Call Forwarding (see TS 23.082 [31]) is performed on the basis of the TS 24.008 [21] signalling received on the GERAN/UTRAN cell.

If the UE remains on UTRAN/GERAN after the CS voice call is terminated the UE performs normal mobility management procedures as defined in TS 23.060 [3] and TS 24.008 [21].
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1b. S1-AP Request message with CS Fallback  indicator 







1a. Extended Service Request







6. CS call establishment procedure







1c. S1-AP Response message 







4a. Location Area Update or Combined RA/LA Update







3c. Update Bearer(s)















3a. PS HO as specified in 23.401 [2] (preparation phase and start of execution phase)







If the MSC is changed







5. CM Service Reject
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Location Area Update or Combined RA/LA Update







4b. CM Service Request 











4b. A/Iu-cs message (with CM Service Request)







7. PS HO as specified in 23.401 [2] (continuation of execution phase)











2. Optional Measurement Report Solicitation
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