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Abstract of the contribution: This paper proposes to enhance the current CSFB for 1xRTT procedure in TS 23.272 to include the support for PS HO. 

1. Introduction.
1xRTT CSFB has been defined without PS handover support in R8 even though the components of PS handover support for CDMA2000 HRPD has been defined as part of TS 23.402 in R8.  This missing feature (i.e, 1xCSFB with PS-HO) can be included in R9 with some enhancements and clarifications to TS 23.272. This allows the 1xRTT operator to enjoy the same capabilities as CSFB with PS-HO for 3GPP 2G/3G.

Combining 1xCSFB procedure with PS HO procedures to CDMA2000 access requires some update to TS 23.272 and this paper describes the additional enhancement needed to allow 1xCSFB in conjunction with PS HO procedure to CDMA2000 access network.

2.0 Discussion

2.1 1xCSFB with non-optimized HO procedures.

The following figure is taken from TS 23.272 B.2.2 on Mobile Originating Call procedure for 1xRTT CSFB as the basis for highlighting the enhancements needed for this scenario.


[image: image1.emf]1xCS 

CSFB

UE

E-

UTRAN

MME

1xCS

IWS

1xRTT

MSC

1. UE is E-UTRAN attached and registered with 1xRTT CS

. -

4. S1AP message with 

CSFB indicator

3. Extended Service Request

S-GW

5. Optional measurement report  

solicitation

2. UE decision 

to perform MO 

call in 1xCS

A. 1xCSFB UE with the capability to 

have concurrent PS session in 

CDMA2000 access is indicated to 

MME during LTE attach or TAU as 

part of the UE radio capability. 

B. E-UTRAN orders the UE for non-

optimized HO and also includes a 

concurrent 1xCSFB indication. RAN2 

needs to decide the applicable E-

UTRAN specific procedure. 

1.1. ongoing PS session

7. UE switches over to 

CDMA2000 access and 

perform the 3GPP2 MO call 

establishment procedure. 

UE also performs the non-

optimized HO procedure as 

defined in TS 23.402, ch. 

8.2.2

6. E-UTRAN requests PS HO with 

1xCSFB

8. UE context release due to non-

optimized PS HO procedure is 

performed as defined in TS 23.402, 

8.2.2 


Figure 1. 1xCSFB with non-optimized HO
Similar procedure is used for 1xCSFB MT + non-optimized HO. The new enhancements can be summarized as follow:

A. UE needs to indicate the concurrent 1xCSFB+ HRPD PS session handling capabilities as part of the UE radio capabilities.

B. E-UTRAN orders the UE (step 6) for non-optimized HO with an indication for concurrent 1xCSFB Operation. The trigger is based on ongoing PS session, UE radio capabilities and 1xCSFB request. 

UE performs the 3GPP2 procedure for MO or MT call establishment in conjunction with HRPD PS session (this has no impact to 3GPP). The requirements for HRDP PS session re-establishment and EPS context release is already defined in TS 23.402 subclause 8.2.2; hence, no new impact to R9. Other 3GPP2 specific procedure is outside the scope of TS 23.272 or 3GPP.  

2.2 1xCSFB with optimized active mode PS HO procedures.

The following figure illustrates the enhancement needed for 1xCSFB with optimized HO to CDMA2000 access. 
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Figure 2. 1xCSFB with optimized HO
 Similar procedure is used for 1xCSFB MT + optimized HO. The new enhancements can be summarized as follow:

A. UE needs to indicate the concurrent 1xCSFB+HRPD PS session handling capabilities as part of the UE radio capabilities.

B.1 E-UTRAN starts the optimized HO procedure (step 5.1). The trigger is based on ongoing PS session, UE radio capabilities and 1xCSFB request.

B.2 E-UTRAN orders the UE with Mobility from E-UTRAN CMD (step 6)for the optimized HO procedure with an indication for concurrent 1xCSFB operation  

UE performs the 3GPP2 procedure for MO or MT call establishment in conjunction with HRPD PS session (this has no impact to 3GPP). The requirements for HRDP PS session re-establishment and EPS context release is already defined in TS 23.402 subclause 9.3.2; hence, no new impact to R9. Other 3GPP2 specific procedure is outside the scope of TS 23.272 or 3GPP.  

2.3 1xCSFB with optimized Idle mode PS HO procedures.

The following figure illustrates the enhancement needed for 1xCSFB with Idle mode mobility to CDMA2000 access. 
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Figure 3. 1xCSFB with Idle mode mobility procedure

This call flow looks very similar to the one shown above in section 2.1 for non optimized PS HO procedure. How E-UTRAN decides on which to invoke is mainly implementation dependent. The following guideline can be stated:

· E-UTRAN may invoke concurrent optimized idle-mode PS handover procedure or non-optimized PS handover procedure when it receives the S1-AP: Initial Context Setup with CSFB indication, which occurs in case of “Mobile originated call in Idle Mode”. 
· For MT scenario, it is up to E-UTRAN implementation to determine whether there is any other active EPS bearer while CSFB is invoked. 
3.0 Conclusion and Proposal
Based on the above analysis, the new requirements to allow 1xCSFB procedure to interwork with CDMA2000 access PS procedure can be summarized as follow:

1. UE needs to indicate the concurrent 1xCSFB+HRPD PS session handling capabilities as part of the UE radio capabilities.

2. E-UTRAN triggers the new procedures based on network and UE capabilities and network configuration. PS procedure related to Optimized HO, Non-Optimized HO, and Optimized Idle mode mobility procedure to HRPD follows TS 23.402.

3. No impact to MME. MME follows the existing procedures as defined in TS 23.402 for HPRD PS handling and 23.401 for handling UE radio capability info.

4. If UE does not support concurrent 1xCSFB+HRPD PS session handling capabilities, the existing Rel-8 procedure applies

It is proposed to add these enhancements to TS 23.272 for Rel 9.
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