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1. Discussion

When a UE performs MO/MT CSFB for either 1xRTT of 2G/3G and the procedure fails, either due to lower-layer failures or MME is unable to proceed and sends a Service Reject, the desired behaviour is for the UE to select 1xRTT on its own.

The text from TS 24.301 v9.2.0 is quoted below:

b)
Lower layer failure before the service request procedure is completed (see subclause 5.6.1.4) or SERVICE REJECT message is received

If the service request was initiated for CS fallback, the UE shall select GERAN or UTRAN radio access technology. The UE then proceeds with appropriate MM and CC specific procedures. The EMM sublayer shall not indicate the abort of the service request procedure to the MM sublayer.

If the service request was initiated for 1xCS fallback, the UE shall select cdma2000® 1x radio access technology. The UE then proceeds with appropriate cdma2000® 1x CS call processing.

Otherwise, the UE shall enter state EMM-REGISTERED. The UE shall abort the service request procedure, stop timer T3417 and locally release any resources allocated for the service request procedure.

There one major issue that are not well covered in Stag-3 text:

· Differentiation of UE behaviour when the UE initiated the 1xCSFB procedure from either idle or active state for abnormal case of lower layer failure: 
ON UE SIDE

· If the UE initiated the 1xCSFB procedure when it was in EMM-IDLE state and lower layer failure occurs before the service procedure completes, i.e before the UE receives RRC release with redirect or for the enhance 1xCSFB procedure the Mobility_from_E-UTRAN command is received, it is acceptable behaviour for UE return to idle (since lower layer failure has occurred and  data radio bearers have not been estalished) and to select 1xRTT. 

·  If the UE initiated the 1xCSFB procedure when it was in EMM-CONNECTED state and lower layer failure occurs before the service procedure completes, i.e i.e before the UE receive RRC release with redirect or for the enhance 1xCSFB procedure the Mobility_from_E-UTRAN command is receive, the UE will perform connection reestablishment procedure with the eNB and attempt to remain in connected state. If the connection reestablishment procedure fails, the UE returns to IDLE. It may be acceptable for the UE to  select 1xRTT if reestablishment failed, since it is possible for the network to be able to detect this failure condition as having occurred during a CSFB call and suspend LTE bearers. . 
ON MME SIDE

· The 1xCSFB extended service request was receive by MME. 

· Either after or before the MME sends S1 Context Modification/Initial UE S1AP Context message, the eNB reports request S1 release due to RL failure. 

· Since the UE SHALL move to 1xRTT side, the MME should suspend the EPS bearers for the UE. This behaviour is a stage-2 behaviour which has not been captured in 23.272.

· Differentiation of UE behaviour when the UE initiated the 1xCSFB procedure from either idle or active state for abnormal case of Service Reject: 

ON UE SIDE

· If the UE initiated the 1xCSFB procedure when it was in EMM-IDLE state the MME receives the Extended Service Request but decides to send a Service Reject NAS message. Since the NAS procedure which was supposed to move the UE from idle to active state has failed, the MME will put the UE back into idle state by releasing NAS and RRC. For this case also it is acceptable behaviour for the UE to select 1xRTT after being put into idle state. No updates to standards are needed 
· If the UE initiated the 1xCSFB procedure when it was in EMM-CONNECTED state the MME receives the Extended Service Request but decides to send a Service Reject NAS message.  Now since the UE is in connected state, the UE should not autonomously leave the connected state and move to 1xRTT, since contexts will then be hanging in LTE. Motorola has a CR toStage-3 24.301 to specify the correct behaviour.
ON MME SIDE

· When the UE was in EMM-IDLE state, since the NAS procedure which was supposed to move the UE from idle to active state has failed, the MME will put the UE back into idle state by releasing NAS and RRC. However, we need a call flow in TS23.272 stating that a CS Fallback triggered cause be used in the UE CTX REL COMMAND to allow eNB to also optionally send a Release with Redirection to UE. 
· If the UE initiated the 1xCSFB procedure when it was in EMM-CONNECTED state the MME receives the Extended Service Request but decides to send a Service Reject NAS message. Since the UE was already in connected state when the Extended Service Request was sent, it is not “normal” MME behaviour to put the UE to idle state to allow the UE to reselect into LTE.  Hence, we need to capture in Stage-2 that in such a case, the MME SHALL release the S1 connection (with a CS FallBack cause) which in turn will make the eNB put the UE into idle state by releasing the RRC connection with redirection to 1xRTT. The MME should also suspend EPS bearers. 
**************** First change ***************************************************

B.2.2
Mobile Originating Call in Active Mode

This clause describes the mobile originating call procedures for the CS Fallback to 1xRTT. For enhanced CS fallback to 1xRTT procedure, see clause B.2.3a.
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Figure B.2.2-1: CS MO call using fallback to CDMA 1x RTT network

1.
UE is E‑UTRAN attached and registered with 1xRTT CS as defined in clause B.2.1.1.

2.
UE makes a decision to perform a mobile originated CS call.

3.
UE sends an Extended Service Request (CS Fallback Indicator) to the MME.

4.
MME sends a S1-AP message that includes: a CS Fallback Indicator to indicate the E‑UTRAN to move the UE to 1xRTT.

5.
E-UTRAN may optionally solicit a 1xRTT measurement report from the UE to determine the target 1xRTT cell to which the CS Fallback will be performed.

6a.
The E-UTRAN triggers RRC connection release with redirection to 1xCS and continue with step 7.

7.
E-UTRAN sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates that the S1 UE Context Release was caused by CS fallback to 1xRTT.

In case the Cause indicates that RRC was released due to abnormal conditions, eg radio link failure, the MME should continue with steps 8 -10. 
8.
Suspend Notification: The S1-U bearers are released and the MME starts the preservation and suspension of non-GBR bearers and the deactivation of GBR bearers towards S-GW and P-GW(s).

9.
S-GW and P-GW(s) acknowledges the bearer updates Suspend Notification and marks the UE as suspended.  The P-GW discards downlink data if the UE is marked as suspended.

10.
S1 UE Context in the E-UTRAN is released as specified in TS 23.401 [2].

11.
UE moves to 1xRTT and performs the procedure for mobile originating call as specified in 3GPP2 A.S0013 [18].

Once CS service ends in the 1xCS domain, the UE returns to E‑UTRAN by performing reselection. The EPS service is resumed as described in clause 6.5.

B.2.2a
Mobile Originating call in Idle Mode

Mobile Originating call in Idle Mode procedure is specified by reusing the Mobile Originating Call in Active mode procedure with Extended Service Request (CS Fallback Indicator) to the MME. UE is  transited to ECM-CONNECTED mode by following the applicable procedures specified in TS 23.401 [2].
**************** Next change ***************************************************

B.2.2
Mobile Originating Call in Active Mode

This clause describes the mobile originating call procedures for the CS Fallback to 1xRTT in the normal case. For enhanced CS fallback to 1xRTT procedure, see clause B.2.3a. Clause B.2.4 describes the procedure when the procedure is rejected by the MME.
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Figure B.2.2-1: CS MO call using fallback to CDMA 1x RTT network

1.
UE is E‑UTRAN attached and registered with 1xRTT CS as defined in clause B.2.1.1.

2.
UE makes a decision to perform a mobile originated CS call.

3.
UE sends an Extended Service Request (CS Fallback Indicator) to the MME.

4.
MME sends a S1-AP message that includes: a CS Fallback Indicator to indicate the E‑UTRAN to move the UE to 1xRTT.

5.
E-UTRAN may optionally solicit a 1xRTT measurement report from the UE to determine the target 1xRTT cell to which the CS Fallback will be performed.

6a.
The E-UTRAN triggers RRC connection release with redirection to 1xCS and continue with step 7.

7.
E-UTRAN sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates that the S1 UE Context Release was caused by CS fallback to 1xRTT.

8.
Suspend Notification: The S1-U bearers are released and the MME starts the preservation and suspension of non-GBR bearers and the deactivation of GBR bearers towards S-GW and P-GW(s).

9.
S-GW and P-GW(s) acknowledges the bearer updates Suspend Notification and marks the UE as suspended.  The P-GW discards downlink data if the UE is marked as suspended.

10.
S1 UE Context in the E-UTRAN is released as specified in TS 23.401 [2].

11.
UE moves to 1xRTT and performs the procedure for mobile originating call as specified in 3GPP2 A.S0013 [18].

Once CS service ends in the 1xCS domain, the UE returns to E‑UTRAN by performing reselection. The EPS service is resumed as described in clause 6.5.

B.2.2a
Mobile Originating call in Idle Mode

Mobile Originating call in Idle Mode procedure is specified by reusing the Mobile Originating Call in Active mode procedure with Extended Service Request (CS Fallback Indicator) to the MME. UE is  transited to ECM-CONNECTED mode by following the applicable procedures specified in TS 23.401 [2].

B.2.3
Mobile Terminating Call

This clause describes the mobile terminating call procedures when the UE accepts or rejects CS paging for the CS Fallback to 1xRTT, in the normal case.  Clause B.2.4 describes the procedure when the procedure is rejected by the MME.
When the 1x MSC receives a registration from a UE, it makes note of the RAN equipment from which it received the registration. Subsequent paging activities may thus be directed toward that RAN equipment. However, paging activities by the 1xMSC are not limited to the single RAN equipment from which the registration was received. The MSC may choose to page a wider area, including inter‑system paging. If the 1xMSC has direct interfaces to 1xCS IWS, as well as to 1xRTT access, the MSC may choose to do direct paging activities to both E‑UTRAN and 1x RAN equipments in its attempts to contact the UE.

The 1x paging request sent by the 1xMSC to the 1xCS IWS is delivered to the UE via the tunnel. The UE tunes to 1xRTT access, acknowledges the 1x page and performs the 1xCS procedures for mobile terminated call. When the UE receives a page message, it may not want to accept it based on Caller Line Identification or pre-provisioned local policy. In that case, the UE sends the 1x Release Order to 1xCS IWS over a tunnel in E-UTRAN and EPC.

The detailed procedure using RRC connection release with redirection to 1xCS is described in figure B.2.3‑1. For enhanced 1xRTT CS Fall Back procedure, see clause B.2.3a.
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Figure B.2.3-1: CS MT call using fallback to CDMA 1x RTT network

1.
UE is E-UTRAN attached and pre-registered with 1xRTT CS as defined in clause B.2.1.1.

2.
1xMSC sends a paging request to the 1xCS IWS node with Caller Line Identification if available.

3.
1xCS IWS node forwards the 1x RTT CS paging request with Caller Line Identification if available via the S102 tunnel to the MME.

4.
If the UE is in idle state, the MME performs the network initiated Service Request procedure in order to bring the UE to active state prior to tunnelling of the 1x RTT CS paging request toward the UE.

5.
MME forwards the 1xRTT CS paging request to the UE.

6a.
If the UE decides to reject CSFB based on e.g. user decision by Caller Line Identification or UE locally pre-provisioned policy, then the UE rejects the 1x CS paging by sending an 1x Release Order to the MME. The MME forwards the 1x Release Order in an S102 Direct Transfer message to the 1xCS IWS and the 1x IWS sends a Rejection to the 1x MSC. This completes the procedure.

6b.
If the UE accepts CS paging for the CS Fallback to 1xRTT, the UE sends an Extended Service Request (CS Fallback Indicator) to the MME and proceeds with step 7 to step 15 below.

7.
MME sends S1-AP: UE Context Modification (CS Fallback Indicator) to indicate the E‑UTRAN to move the UE to 1xRTT.

8.
E-UTRAN may optionally solicit a 1xRTT measurement report from the UE to determine the target 1xRTT cell to which the CS Fallback will be performed.

9.
E-UTRAN triggers RRC connection release with redirection to 1xCS.

10.
E-UTRAN sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates that the S1 UE Context Release was caused by CS fallback to 1xRTT.

11.
Suspend Notification: The S1-U bearers are released and the MME starts the preservation and suspension of non-GBR bearers and the deactivation of GBR bearers towards S-GW and P-GW(s).

12.
S-GW and P-GW(s) acknowledges the bearer updates Suspend Notification and marks the UE as suspended. The P-GW discards downlink data if the UE is marked as suspended.

13.
S1 UE Context in the E-UTRAN is released as specified in TS 23.401 [2].

14.
UE tunes to 1xRTT and acknowledges the page by transmitting a 1xRTT Paging Response message over the 1x Access Channel.

15.
Subsequently UE performs the procedure for mobile terminated call establishment as specified in 3GPP2 A.S0013 [18].

Once CS service ends in the 1xCS domain the UE returns to E-UTRAN by performing reselection. The EPS service is resumed as described in clause 6.5.

B.2.4
Mobile Originated or Mobile terminated call rejected by the MME
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Figure B.2.3-1: 1xCSFB MO or MT call, rejected by MME
1.
UE is E-UTRAN attached and pre-registered with 1xRTT CS as defined in clause B.2.1.1.

2.
UE makes a decision to perform a mobile originated CS call or accepts CS paging for the CS Fallback to 1xRTT (Step 6a, Section 5.2.3).
3.
UE sends an Extended Service Request (CS Fallback Indicator) to the MME.
4. 
If the MME decides to reject the Extended Service Request, the MME sends a Service Reject message to the UE.

5.
The MME releases S1 by sending the S1 UE Context Release Command (Cause) message to the eNodeB. Cause value indicates that CS Fallback procedure was not successful.

6.
If the RRC connection is not already released, the E-UTRAN sends a RRC Connection Release message to the UE. The E-UTRAN may also provide redirection information to the UE.
7.
The E-UTRAN confirms the S1 Release by returning an S1 UE Context Release Complete message to the MME.
8.
Suspend Notification: The S1-U bearers are released and the MME starts the preservation and suspension of non-GBR bearers and the deactivation of GBR bearers towards S-GW and P-GW(s).

9.
S-GW and P-GW(s) acknowledges the bearer updates Suspend Notification and marks the UE as suspended. The P-GW discards downlink data if the UE is marked as suspended.

10.
The UE selects 1xRTT access.
**************** Next change ***************************************************

B.2.3a.2
Mobile Originating Call without concurrent PS handover, or with concurrent non-optimised PS handover or optimised idle-mode PS handover

The following figure describes the mobile originating call procedures for the enhanced CS Fallback to 1xRTT with concurrent non-optimised PS handover or optimised idle-mode PS handover, or without concurrent PS handover, in the normal case.  Clause B.2.4 describes the procedure when the procedure is rejected by the MME.
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Figure B.2.3a.2-1: Enhanced CS fallback to 1xRTT MO Call with no PS handover, or with concurrent non-optimised PS handover or optimised idle-mode PS handover

1.
UE is E UTRAN attached and registered with 1xRTT CS as defined in clause B.2.1.1 with enhanced CS fallback to 1xRTT capability indication to the network. The UE may also indicate that it supports concurrent 1xRTT and HRPD capability.. The UE may also be pre-registered with HRPD access using procedures defined in TS 23 402 [27], clause 9.3.1.

2.
UE makes a decision to perform a mobile originated CS call.

3.
UE sends an Extended Service Request (CS Fallback Indicator) to the MME.

4.
MME sends a S1-AP message that includes: a CS Fallback Indicator to indicate the E UTRAN to move the UE to 1xRTT.

5.
E-UTRAN may optionally solicit a 1xRTT measurement report from the UE to determine the target 1xRTT cell to which the CS Fallback will be performed.


If the network supports PS handover procedure to HRPD then E-UTRAN may optionally solicit an HRPD measurement report from the UE to determine whether the target HRPD candidates exist or not. If the network does not support PS handover procedure to HRPD or if no target HRPD candidates exist then E-UTRAN shall release the S1 UE context (see step 10a/b) after executing the enhanced CS fallback to 1xRTT procedure.

6.
E-UTRAN sends a HandoverFromE-UTRAPreparation Request message to the UE to start the enhanced 1xCS fallback procedure. It includes 3G1x Overhead Parameters and RAND value. This message also includes an indication that concurrent HRPD handover preparation is not required.

7.
The UE initiates signalling for establishment of the CS access leg by sending UL HandoverPreparation Transfer message which contains the 1xRTT Origination message with called party number.

8.
Messages between MME and 1xIWS are tunnelled using the S102 interface. The 1xRTT MSC initiates the call with the called party number carried in the 1xRTT Origination message.

9.
The E UTRAN sends Mobility from EUTRA Command to the UE with indication that this is for enhanced 1x CS Fallback operation, 1xRTT related information, and optionally the HRPD redirection information. The 1xRTT information contains 1xRTT messages related to 1x channel assignment and cause the UE to tune to and acquire this 1x channel. This is perceived by the UE as a Handover Command message to 1xRTT. If 1xRTT CS network cannot support this CSFB request (for example due to resource availability), the DL information transfer message is sent instead, with an embedded 1x message that indicates failure to the UE.

-
For either concurrent non-optimised PS handover procedure or optimised idle-mode PS handover procedure along with enhanced CS fallback to 1xRTT, E-UTRAN may also redirect the UE to HRPD as part of this procedure. This is indicated by the HRPD redirection information in the Mobility from EUTRA Command.

10a/b.
If PS handover procedure is not performed then E-UTRAN sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates that the S1 UE Context Release was caused by CS fallback to 1xRTT. Suspend Notification: The S1-U bearers are released and the MME starts the preservation and suspension of non-GBR bearers and the deactivation of GBR bearers towards S-GW and P-GW(s). The MME sets the UE context to suspended status.

11.
UE retunes to the 1xRTT radio access network and performs 1xchannel acquisition with the 1xRTT CS access (e.g. 1xRTT BSS).

12.UE and Network follow the appropriate procedure for handling non-optimised PS handover procedure or optimised idle-mode PS handover as defined in TS 23.402 [27] if performed. S1 UE Context release procedure is as specified in TS 23.402 [27] for non-optimised PS handover (clause 8.2.2) or optimised idle-mode PS handover (clause 9.4). This step occurs in parallel with step 11.

B.2.3a.3
Mobile Originating Call with concurrent optimised PS handover

The following figure describes the mobile originating call procedures for the enhanced CS Fallback procedure to 1xRTT with concurrent optimised PS handover, in the normal case.  Clause B.2.4 describes the procedure when the procedure is rejected by the MME.
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Figure B.2.3a.3-1: Enhanced CS fallback to 1xRTT MO Call with concurrent optimised PS handover

1-5.
Same as steps 1-5 in figure B.2.3a.2-1. The UE indicates that it supports enhanced CS fallback to 1xRTT procedure and concurrent 1xRTT and HRPD capability.

6.
E-UTRAN sends an Handover From E-UTRA Preparation Request message to the UE to start the enhanced 1xCS fallback procedure. It includes 3G1x Overhead Parameters and RAND value. This message also includes an indication that concurrent HRPD handover preparation is required.

7.
UE starts the enhanced 1xCS fallback and optimised PS handover messages (7a, 7b) in a sequential manner. Step 7a contains the 1xRTT Origination message with called party number.

8a, 9a, 10a, and 8b, 9b, 10b.
MME treats the enhanced 1xCS fallback and HRPD PS handover procedure independently (i.e. MME does not link the HRPD message and 1xCS fallback message together).


8a, 9a, 10a is same as shown in step 8 in figure B.2.3a.2-1


8b, 9b, 10b are messages/procedure for optimised E‑UTRAN to HRPD handover procedure as defined in TS 23.402 [27], clause 9.3.2.

11.
The E-UTRAN sends Mobility from EUTRA Command to the UE with indication that this is for enhanced 1x CS Fallback operation including the 1xRTT message and the HRPD message received over the S102 and S101 tunnels.


If handover preparation to HRPD is successful but preparation failure message in received from the 1xRTT CS network via the S102 tunnel, the message for 1xRTT preparation failure indication is sent to the UE as part of the Mobility from EUTRA Command. If handover to HRPD is successful and the eNB times out waiting for preparation completion message from 1xRTT, the E-UTRAN sends a Mobility from EUTRA command with only the HPRD message included. In the case that the preparation to HRPD failed but 1xRTT is successful, E‑UTRAN may optionally include HRPD redirection info as part of the Mobility from EUTRA Command.


In case preparation on 1xRTT and HRPD failed with explicit failure messages received on S102 and S01 tunnels, the E-UTRAN forwards the received failure messages as DL Information transfers

12.
UE retunes to the 1xRTT radio access network and performs 1x channel acquisition with the 1xRTT CS access (e.g. 1xRTT BSS), see TS 23.216 [20], clause 6.1.3.

13.
UE and network follow the optimised E-UTRAN to HRPD handover procedure. UE context release procedure follows the optimised E-UTRAN to HRPD handover procedure as defined in TS 23.402 [27], clause 9.3.2. This step occurs in parallel with step 12.

B.2.3a.4
Mobile Terminating Call without PS handover, or with concurrent non-optimised PS handover or optimised idle-mode PS handover

The following figure describes the mobile terminating call procedures for the enhanced CS Fallback to 1xRTT with concurrent non-optimised PS handover or optimised idle-mode PS handover, or without PS handover, in the normal case.  Clause B.2.4 describes the procedure when the procedure is rejected by the MME.
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Figure B.2.3a.4-1: Enhanced CS fallback to 1xRTT MT call without PS handover, or with concurrent non-optimised PS handover or optimised idle-mode PS handover

1.
UE is E‑UTRAN attached and pre-registered with 1xRTT CS as defined in clause B.2.1.1 with enhanced CS fallback to 1xRTT capability indication to the network. The UE may also indicate that it supports concurrent 1xRTT and HRPD capability The UE may also be pre-register with HRPD access using procedures defined in TS 23.402 [27], clause 9.3.1.

2-7.
Same as step 2-7 in figure B.2.3-1.

8-17.
Same as steps 5 – 12 of Figure B.2.3a.2-1, with the only modification that the 1x message in step 7 of Figure B.2.3a.2-1 provided by the UE to the E-UTRAN is a 1xPage Response message.

B.2.3a.5
Mobile Terminating Call with concurrent optimised PS handover

The following figure describes the mobile terminating call procedures for the enhanced CS Fallback to 1xRTT with concurrent optimised PS handover, in the normal case.  Clause B.2.4 describes the procedure when the procedure is rejected by the MME.
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Step  1 -8,  same as in figure B .2.3a.4-1

10a.  1xCSFB info

(MEID,  1xPage Response)

11a.  UL S1  cdma2000  tunneling

(1 xCSFB)

12a.  S102  Direct Transfer,  and  1 xMSC interworking

13a.  DL S1  cdma2000  tunneling

(1xCSFB)

10b.  UL HO Prep (HRPD)

11b.  UL S1  cdma2000  tunneling

(HRPD)

12b.  S101 

Direct Transfer 

with HRPD 

access node.

13b.  DL S1  cdma2000  tunneling

(HRPD)

10

14.  MobiiityFromEUTRA (e1xCSFB ind,1xRTT parameters,  hrpd HO info)

HRPD

1 6. HRPD PS HO as 

per TS  23.402 . 

15.  UE tunes to  1 xRTT and resumes with  3GPP2  specific procedure .

9  HOfromEUTRAPrep.  Request 

(3G1x parameter, RAND,  con-HRPD HO indication)

 


Figure B.2.3a.5-1: Enhanced CS fallback to 1xRTT MT Call with concurrent optimised PS handover

1-8.
Same as steps 1-8 in figure B.2.3a.4-1. The UE indicates that it supports enhanced CS fallback to 1xRTT procedures and concurrent 1xRTT and HRPD capability. The UE may also be pre-register with HRPD access using procedures defined in TS 23.402 [27], clause 9.3.1.

9-16.
Same as steps 6 – 13 of Figure B.2.3a.3-1, with the only modification that the 1x message in step 7 of Figure B.2.3a.2-1 provided by the UE to the E-UTRAN is a 1xPage Response message.
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Step 1-8, same as in figure B.2.3a.4-1






