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1. Introduction and Problem statement
CS Fallback was introduced as a mean to enable fallback from E-UTRAN access to UTRAN/GERAN CS domain access and the functionality to reuse voice and other CS domain services (SMS/CS UDI video etc.) by reuse of CS infrastructure.

In RAN2#60bis , it was agreed that service based redirection between E-UTRAN and GERAN/UTRAN in both directions would be supported and this was captured in 36.300[1]. Subsequently a proposal for MO service-based redirection for IDLE mode UEs was presented in RAN2 in [2]. NAS level procedures for supporting CS-Fallback are discussed in 3GPP TS23.272 [3]. 

This document proposes RRC specifications that are required to support CS-Fallback for MT calls in IDLE/ACTIVE mode.
2. Discussion
2.1 AS requirements

In discussing the drivers for service based mobility control, 36.300 states [Appendix E.1.9] that
“Note that such service dependent control shall only be based on network decisions and not on UE decisions (i.e., no UE based service dependent cell reselection), except for MBMS scenarios.”

Based on this, and the understanding that service redirections (including CS-fallback) are best decided by the network (and not by the UE) depending on considerations of service-load, it is proposed that the decision to reuse CS network resources in GERAN/UTRAN should be made by E-UTRA and indicated to the UE. This is in line with past contributions to RAN2; we merely wish to confirm this for MT calls in IDLE/ACTIVE mode as well.
Proposal 1: CS-Fallback for MT calls in IDLE/ACTIVE mode UEs should be decided by the network and will be signaled to the UE via E-UTRA.

Based on this understanding, in case a UE is either 

(a) in EMM IDLE mode and camped on E-UTRA or

(b) in  EMM ACTIVE mode with a E-UTRA cell, 

and then receives Paging signal from E-UTRA, the UE should not autonomously connect to available GERAN/UTRAN cells, even if the CN Domain Indicator in the Paging message is set to “CS” by MME.

Proposal 2: For MT calls to an UE in E-UTRA IDLE mode, the UE shall respond to Paging signal by first starting a RRC Connection procedure with the currently associated E-UTRA cell.

For redirection to UTRA/GERAN cells in ACTIVE mode, if the UE is required to reach common channel information of the Target RAT, it is likely that concurrent data services will suffer interruption after disconnection from the Source cell (E-UTRA). 

Hence we propose that for MT calls in connected mode, if the Target RAT has PS capability, PS inter-RAT HO should preferably be performed. This would also reuse the existing inter-RAT E-UTRA ( GERAN/UTRAN handover procedures. Similarly, for GERAN cells that have no PS capability, NACC with SI to target cell should be used to minimize interruption time.
Proposal 3: For CS-Fallback during MT calls in ACTIVE mode, if Target RAT cell has PS capability, PS inter-RAT HO using RRC E-UTRA( GERAN/UTRAN procedures should be utilized. If Target RAT is GERAN (and does not have PS capability) NACC should be used.

For MT calls where the UE is in IDLE mode, it might be acceptable to have a larger delay between the time that Paging message is received by the UE in E-UTRA and the time that the UE responds to Paging by a NAS Service Request.  

2.2 Support for NAS signaling (idle mode)
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Figure 1. CS-Fallback for MT calls for UE in Idle mode

2.2.1 Paging in E-UTRA/ Response in CS domain

Under CS-fallback for MT calls, TS 23.272[4] specifies that the NAS Service Request (Paging response) should be sent from the UE to the core network via the Target RAT using an RRC Initial Direct Transfer message (step 8 in Figure 1 above). For UTRA, if an “Inter-RAT Handover from UTRA” was performed before the INITIAL DIRECT TRANSFER message was successfully sent (RLC confirmation) then the UE was required to retransmit the NAS message in the Target RAT. 
2.2.2 Current Paging in E-UTRA (Idle to Active mode transition)
However, for initial context setup (Idle to Active) transition by the UE in E-UTRA, the current RAN2 assumption is that the UE will transmit a NAS Service request (Paging Response) together with Msg3 in the RACH procedure/together with RRC CONNECTION REQUEST. The current NAS signaling for initial context setup when the UE moves from Idle-to-Active is excerpted without modification from 36.300 [Section 19.2.2.3]. 
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Figure 2: NAS signaling for initial context setup Idle-to-Active transition 36.300
2.2.3 Need for additional signaling 
When the UE is paged for MT calls, the UE does not know if the Network will initiate CS-Fallback or not and hence it is assumed that the UE will transmit the NAS service request (Paging Response) first to E-UTRA. However, since Bearer setup is not desired by E-UTRA, any such NAS service request should not be transmitted by the eNB to the MME.
As such, for CS Fallback using inter-RAT handover/NACC, as proposed in Proposal 3, there are two options for the UE to retransmit NAS Service Request (Paging response) to the Target RAT.

Option 1:

It should be indicated to the UE that the UE needs to perform a NAS Service Request (Paging response) in the Target RAT.  

Option 2: 
The alternative is that the initial NAS Service Request transmitted by the UE to E-UTRA (source RAT) will first time-out and then the UE will transmit another NAS Service Request. This would reuse failure handling specifications for the Paging procedure.

However, in our view, Option 2 involves considerable delay and is not a desirable way to handle CS-Fallbacks. Moreover, since it requires that a failure handling procedure be used for a regular use-case, it is a bad design principle.
Proposal 4: During CS-Fallback for MT calls, if Handover is used to redirect service to a GERAN/UTRAN cell the UE needs to be informed that after inter-RAT Handover, it should retransmit “Paging Response” in the Target RAT. 
This “retransmit” indication can be either an AS or a NAS message. A possible way to indicate to the UE in Option 1, would be to include a handover cause value in the inter-RAT handover message. This handover-cause value could be set to “CS-Fallback” thereby indicating to the UE that it needs to transmit a NAS Paging Response in the Target cell. 
3. Conclusion
We make the following proposals in RAN2 to support CS-Fallback during MT calls: 

Proposal 1: For CS-Fallback during MT calls in IDLE/ACTIVE mode UEs should be decided by the network and will be signaled to the UE via E-UTRA.
Proposal 2: For CS-Fallback during MT calls in IDLE mode, the UE shall respond to Paging signal by first starting a RRC Connection procedure with the currently associated E-UTRA cell.

Proposal 3: : For CS-Fallback during MT calls in ACTIVE mode, if Target RAT cell has PS capability, PS inter-RAT HO using RRC E-UTRA( GERAN/UTRAN procedures should be utilized. If Target RAT is GERAN (and does not have PS capability) NACC should be used.

Proposal 4: During CS-Fallback for MT calls in Idle mode, the UE needs to be informed that after inter-RAT Handover, it should retransmit “Paging Response” in the Target RAT. 
If these proposals are accepted, we would be happy to provide a text-proposal with the required modifications to 36.331[3].
4. References

 [1] 3GPP TS 36.300 v8.3.0: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2". 
[2] R2-080922, “A solution for service-based redirection,” NTT DoCoMo Inc., T-Mobile
[3] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC) Protocol Specification". 
[4] 3GPP TS 23.272 v1.0.0: “Circuit Switched Fallback in Evolved Packet System, Stage 2.” 















