Page 1



3GPP TSG SA WG2 Meeting #66 
(
S2-085196
Montreal, Canada, 23 – 27 June 2008
	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	23.272
	CR
	0012
	(

rev
	1
	(

Current version:
	8.0.0
	(


	

	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
	
	Radio Access Network
	
	Core Network
	x


	

	Title:
(

	CS Fallback with Pre-Paging

	
	

	Source to WG:
(

	NTT DoCoMo

	Source to TSG:
(

	SA2

	
	

	Work item code:
(

	SAE-CSFB
	
	Date: (

	23/06/2008

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	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)

	
	

	Reason for change:
(

	The pre-paging aspect of CS Fallback is not covered in the current specification.  Although in theory the CS fallback works with pre-paging, the current text can be misleading that CS Fallback only works with normal paging, and not with pre-paging.
Therefore, the CS fallback procedures and their texts need to be updated to provide clarification of what happens if Pre-paging is deployed in the 3G-CS network.

Also, the addition of service indicator has been agreed, and this also needs to be reflected in case of CS calls. 

	
	

	Summary of change:
(

	It is clarified that the CS fallback paging and caller line identification can take place with pre-paging. 

	
	

	Consequences if 
(

not approved:
	Incomplete specification with not enough clarification.

	
	

	Clauses affected:
(

	7.2, 7.3, 7.4

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


*******START OF CHANGE*******

7.2
Mobile Terminating call in idle mode 
The procedure for Mobile Terminating Call in idle mode is illustrated in figure 7.2-1.
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Figure 7.2-1: Mobile Terminating Call in idle mode

NOTE 1:
Steps 7a and 7b need to be further investigated in CT1 considering aspects such as speed and complexity.
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 Page (IMSI, VLR TMSI, Location Information) message from the MSC over a SGs interface. If VLR TMSI is omitted, the IMSI is used instead of the TMSI as a paging address at 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:  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], and CN Domain Indicator) message to each eNodeB. CN Domain Indicator indicates which domain (CS or PS) initiated the paging message, and in this case it must be set to "CS" by the MME.

6.
The radio resource part of the paging procedure takes place. The message contains CN Domain indicator.

7a.
UE sends Service Request (CS Fallback Indicator) to MME. Service Request message is encapsulated in RRC and S1‑AP messages. CS Fallback Indicator indicates MME to perform CS Fallback.

7b.
MME sends S1‑AP: Initial UE Context Setup (UE capabilities, CS Fallback Indicator) to indicate the eNB to move the UE to UTRAN/GERAN.
8a.
Target RAT has PS HO capability: Upon receipt of a Paging Request message for a circuit‑switched service the eNB sets up an RRC Connection with the UE and may optionally solicit a measurement report from the UE to determine the target cell to which PS handover will be performed. PS handover is then performed as specified in TS 23.401 [2].

8b.
Target RAT has no PS HO capability Upon receipt of a Paging Request message for a circuit‑switched service the UE sets up an RRC Connection with E‑UTRAN, the S1 connection is established to get the UE capabilities downloaded from the MME to the eNB and the RRC connection is released with a redirection info to change to CS capable RATs (RAT, frequency, cell info), optionally based on measurements. As an option the inter‑RAT system information might be provided by the eNB using the NACC procedure for GERAN.

8c.
If the UE obtains LA information of the new cell (e.g. based on the system information or redirection info) and the LA of the new cell is different from the one stored in the UE, it performs a Location Area Update.

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

-
If Target RAT is UTRAN: 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]. 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: the UE establishes an RR connection using legacy procedures (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:
Whether or not the page response requires a CSFB indicator needs to be considered by stage 3.

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.
Otherwise (if the MSC that receives the paging response is different from the MSC that sent the paging request), the MSC shall reject the page response message by releasing the Iu connection for UTRAN or the A/Gb connection for GERAN. The BSC/RNC in turn releases the RRC connection for UTRAN or the RR connection for GERAN. 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.

7.3
Mobile Terminating call in Active Mode - PS HO supported
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Figure 7.3-1: CS Page in E-UTRAN, Call in GERAN/UTRAN – Preparation Phase

NOTE 1:
For simplicity, figure 7.3‑1 includes some messages which are only applicable to GERAN access (e.g. SABM, UA and XID negotiation). In case of UTRAN access, the applicable messages can be found in the E‑UTRAN to UTRAN inter‑RAT HO procedures specified in TS 23.401 [2].

NOTE 2:
Steps 1b and 1c need to be further investigated in CT1 considering aspects such as speed and complexity.
NOTE 3:
The addition of Caller Line Identification functionality needs to be evaluated further and may need to be revised and/or removed from this specification.

1a.
The MSC receives an incoming voice call and responds by sending a CS Page (IMSI or TMSI, optional Caller Line Identification and Connection Management information, CS call indicator) to the MME over a SGs interface. In active mode the MME has an established S1 connection and the MME reuses the existing connection to relay the CS Page to the UE. The MSC only sends a CS Page for an UE that provides location update information using the SGs interface.


The eNB forwards the paging message to the UE. The message contains CN Domain indicator and Caller Line Identification if available and needed. Note that 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:  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.
1b.
UE sends Service Request to MME. Service Request message is encapsulated in RRC and S1‑AP messages. CS Fallback Indicator indicates MME to perform CS Fallback. The UE may decide to reject CSFB based on Caller Line Identification. The UE sends Service Request (CS Fallback Indicator, Reject or Accept) message towards the MME.
1c.
Upon receiving the Service request (CSFB, Reject), the MME sends CS Paging Reject towards MSC to stop CS Paging procedure and this CSFB procedure stops.
1d.
MME sends S1‑AP: Initial UE Context Setup (UE capabilities, CS Fallback Indicator) to indicate the eNB to move the UE to UTRAN/GERAN.

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.

3.
The eNodeB triggers PS handover to a GERAN/UTRAN neighbour cell by sending a Relocation Required message. In the following a PS HO as specified in TS 23.401 [2] takes place.

4.
Target RAT is UTRAN: As soon as the UE completes the PS HO procedure 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]. CN Domain Indicator is set to "CS" in the Initial Direct Transfer message.


Target RAT is GERAN: As soon as the UE completes the PS HO procedure the UE establishes an RR connection using legacy procedures (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. 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 [6] the UE enters either Dual Transfer Mode or Dedicated Mode and the CS call establishment procedure completes.

NOTE 4:
Whether or not the page response requires a CSFB indicator needs to be considered by stage 3.

5a. In case the MSC serving the 2G/3G cell is different from the MSC that served the UE while camped on LTE, the MSC shall reject the page response message by releasing the Iu connection for UTRAN or the A/Gb connection for GERAN. The BSC/RNC in turn releases the RRC connection for UTRAN or the RR connection for GERAN. 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.

5b.
Otherwise (if the MSC receiving the paging response is the same as the MSC that sent the paging message), the UE initiates the CS call establishment procedure.

6.
Upon receiving the PS Handover Complete message (part of step 3), the SGSN send a Forward Relocation Complete message to the MME to indicate completion of the PS handover procedures. The MME responds with a Forward Relocation Complete Acknowledge message.

7.
The SGSN sends an Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated) message to the Serving GW concerned. The Serving GW updates the PDP context fields and returns an Update PDP Context Response (TEID) message. From now on the Serving GW sends new incoming downlink IP packets to the SGSN instead of to the source eNodeB.

NOTE 5:
The additional steps of the Update Bearer Request ‑ Update Bearer Response exchange between the Serving GW and PDN GW are not shown but will be performed as per the equivalent steps in TS 23.401 [2].

8.
If the SGSN indicated Reset (i.e. reset to default parameters) in the NAS container for PS HO included in the Handover from eUTRAN Command message then on receipt of the PS Handover Complete the SGSN initiates an LLC/SNDCP XID negotiation for each LLC SAPI used in LLC ADM. In this case if the SGSN wants to use the default parameters, it shall send an empty XID Command. If the SGSN indicated 'Reset to the old XID parameters' in the NAS container for PS HO, no further XID negotiation is required for LLC SAPIs used in LLC ADM only.


The SGSN (re‑)establishes LLC ABM for the PDP contexts which use acknowledged information transfer. During the exchange of SABM and UA the SGSN shall perform LLC/SNDCP XID negotiation.

9.
The UE may trigger the Routing Area Update procedure when the sending of uplink packet data is possible. The detailed steps performed are as per TS 23.401 [2].
7.4
Mobile Terminating call in Active Mode - No PS HO support in GERAN
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Figure 7.4-1: CS Page in E-UTRAN, Call in GERAN without PS HO

NOTE 1:
Steps 1b and 1c need to be further investigated in CT1 considering aspects such as speed and complexity.
NOTE 2:
The addition of Caller Line Identification functionality needs to be evaluated further and may need to be revised and/or removed from this specification.

1a.
The MSC receives an incoming voice call and responds by sending a CS Page (IMSI or TMSI, optional Caller Line Identification and Connection Management information) to the MME over a SGs interface. In active mode the MME has an established S1 connection and the MME reuses the existing connection to relay the CS Page to the UE. The MSC only sends a CS Page for an UE that provides location update information using the SGs interface.


The eNB forwards the paging message to the UE. The message contains CN Domain indicator and Caller Line Identification if available and needed. Note that 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:  This procedure can also take place immediately after MSC receives MAP_PRN from HSS, if pre-paging is deployed. Caller Line Identification is also provided in the case of pre-paging.
1b.
UE sends Service Request (CS Fallback Indicator) to the MME. Service Request message is encapsulated in RRC and S1‑AP messages. CS Fallback Indicator indicates MME to perform CS Fallback. The UE may decide to reject CSFB based on Caller Line Identification. The UE sends Service Request (CS Fallback Indicator, Reject or Accept) message towards the MME.
1c.
Upon receiving the Service Request (CSFB, Reject), the MME sends CS Paging Reject towards MSC to stop CS Paging procedure and this CSFB procedure stops.
1d.
Service Accept message is encapsulated in S1‑AP: Initial UE Context Setup (NAS message, UE capabilities, CS Fallback Indicator) to indicate the eNB to move the UE to UTRAN/GERAN.
2.
The eNodeB may optionally solicit a measurement report from the UE to determine the target GERAN cell to which the redirection procedure will be performed.

3.
The eNodeB triggers an inter‑RAT cell change order (optionally with NACC) to a GERAN neighbour cell by sending an RRC message to the UE.

4.
The eNodeB sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates that the UE is not available for PS service.

5.
The MME sets the UE context to suspended status and sends to the S‑GW a Suspend Request (IMSI) message that requests the suspension of EPS bearers for the UE.

6.
The S‑GW acknowledges the Suspend Request message and marks the UE as suspended. When a downlink data packet for the UE arrives at the S‑GW, the S‑GW should not send a downlink data notification message to the MME if the UE is marked as suspended.

7.
S1 UE Context in the eNodeB is released as specified in TS 23.401 [2].
8.
The UE moves to the new RA, establishes an RR connection using legacy procedures as described in TS 44.060 [12]. If the UE obtains LA information of the new cell (e.g. based on the system information) and the LA of the new cell is different from the one stored in the UE, it performs a Location Area Update.

9.
The UE responds to the paging by sending a Paging Response message as specified in TS 44.018 [4]. When received at the BSS, the Paging Response is sent in a BSSAP COMPLETE LAYER 3 INFORMATION message to the MSC.

NOTE 3:
Whether or not the page response requires a CSFB indicator needs to be considered by stage 3.

10.
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 then stop the paging response timer and establish the CS connection.

11.
Otherwise (if the MSC that receives the paging response is different from the MSC that sent the paging request), the MSC shall reject the page response message by releasing the A/Gb connection. The BSS in turn releases the RR connection. The RR release shall trigger the UE to perform a Location Area Update.


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

*******END OF CHANGE*******
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