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1
Introduction
The current solutions for CS Fallback to 1xRTT CS are designed to support terminals which can only operate in one RAT (E-UTRAN, 1xRTT) at the time (single radio). The solution also requires that the operator has deployed full CS inter-working in the network (e.g. supports the S102 / A21 interface). This contribution is proposing minor updates to 36.331 in Rel-9 to also support dual radio terminals that are capable of camping on both E-UTRAN and 1xRTT at the same time but are not capable of being in simultanoes active mode in both systems. These types of terminals can be supported without the network supporting full CS inter-working (e.g. without supporting S102) which could be very useful in early deployments and for roaming in networks which do not support CS interworking. 

2
Discussions
2.1 1xCS and E-UTRA with limited dual radio capability
It is expected that operators deploying E-UTRAN wants to be able to support single handsets that are able to support for PS services over E-UTRAN and CS services over 1xRTT. One way of doing this is to use terminals with full dual radio capability that is able to operate totally independent on both RATs. The drawback with this is that building these types of terminals is expected to be very complex since the terminal could in theory be required to transmit and receive at full power / bit rates etc. on both RATs at the same time. 
For this reason CSFB mechanisms have been introduced which supports single radio terminals that are not capable of operating at both RATs at the same times and relies on that the network supports CS inter-working over E-UTRAN tunnels and the S102 inter-face. Given however that there are alternative methods to support Voice services in E-UTRAN (e.g. using IMS) it is not expected that all operators will deploy CSFB. 
It could therefore be desirable for operators to also support an additional type of terminal which have limited dual radio capability and are capable of CSFB like behaviour but does not require that the network support full CS inter-working. It is assumed that limited dual radio terminals would not be able to be active in E-UTRAN when they are handling an ongoing CS call in 1xRTT but they would be able to listen for paging etc. for CS services directly over the 1xRTT radio while they are active in E-UTRAN. These terminals are expected to be less complex than full dual radio terminals. 

2.2 Network support for limited dual radio terminals

When supporting limited dual radio terminals it is important that the terminals do not just leave the E-UTRAN radio for Mobile Originated or Mobile Terminated calls. The reason for this is that this will be seen as a radio link failure by E-UTRAN if the terminal was in RRC connected and if the terminal was in Idle it could lead to unnecessary paging when downlink data arrives. For single radio 1xCSFB this is solved by the terminal triggering the extended service request procedure with CSFB indication which makes the MME and subsequenctly E-UTRAN aware of that the UE wants to leave E-UTRAN for a CS call, making it possible for E-UTRAN to release the UE (See Figure 1). When the UE returns to E-UTRAN it will perform a NAS procedure to make it possible for the network to resume E-UTRAN services (See Figure 2). Similar procedure would be required for limited dual radio terminals when leaving E-UTRAN and returning to E-UTRAN. The only difference in this case compared to Figure 1 is that step 1 will be done directly with 1xCS system and that no 1xCS IWS functionality is required.
Proposal 1: It is proposed that terminals with limited dual radio that do not require to perform registration and receive paging for CS Fall Back in E-UTRAN still performs the extended service request procedure (with CSFB indication) when leaving E-UTRAN for 1xCS calls. 
The only standard change required to support proposal 1 is to make these terminals aware of that the network supports the extended service request procedure (with CSFB indication) even in case the network does not support 1xCSFB registration. 

Proposal 2: It is proposed to add an indication in 36.331 SIB8 Rel-9 when extended service request procedure (with CSFB indication) is supported for limited dual radio terminals. 
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Figure 1 Extended Service Request Procedure (with CSFB indication) from ‎[1]
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Figure 2 Resume Procedure for CSFB from ‎[1]
3
Conclusion
It is proposed to agree on the 36.331 Rel-9 CR in R2-096865 to add an indication in SIB 8 when Extended Service Request with CSFB indication without 1xCSFB registration is supported for limited dual radio capable terminals. 
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