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Abstract of the contribution: Provides an overview of various approaches to stop CS/PS Mode 1 UE from HO to non-CSFB LTE
While discussion of the liaison from RAN2 and in particular the following question:

B.1) Non CSFB: Normal calls

B.1.1) CS/PS mode 1

CONNECTED mode

Q8 (CT1, SA2) 
What is the consequence in case the UE started a PS call in UTRA/ GERAN and is handed over by the network to E-UTRA, e.g., the UE will not be able to receive CS paging? If this is to be avoided, how is the handover to be prevented (note that current assumption is that CS/PS configuration is a local UE/user selection and the network is not aware of it)? 

On the email reflector there was concern expressed that a CS/PS Mode-1 UE should not be handed over to an LTE that does not support CSFB.  In this paper we consider the different approach to enable this.

One of the principles used in the solution are that 2G/3G Networks that do not support CSFB should not be modified to create a solution for this.  Hence solutions such as UE providing mode to SGSN, and SGSN not supporting CSFB using this information or forwarding this information to the RNC to block a UE to handover to LTE is not considered here. 

Solution-1: No change to NW. UE does not advertise its LTE capability 
This is a UE based solution with no impacts to further impacts to network. Here is how the solution 
Scenario-1: UE first performs LTE attach: UE performs combined attach. “Partial attach” successful provided to the UE, i.e “Attach Accept” does not contain LAI.  UE drops RRC connection or performs a “UE initiated detach” (preferred) and then selects 2G/3G for the same PLMN or equivalent PLMN and attaches to 2G/3G. The UE does not advertise its LTE capability. If 2G/3G for that PLMN is not found, the UE does PLMN re-selection to camp on 2G/3G network.  

Scenario-2: UE first performs 2G/3G GPRS attach: UE is GPRS and IMSI attached in 2G/3G. If PS session is ongoing, the UE is handed over to LTE. In LTE the UE does a combined TAU as part of the handover procedure. Partial TAU successful, i.e UE does not receive “LAI” in TAU accept. The UE detaches from LTE and goes back to 2G/3G. [ The UE could also do an RRC release or provide fake measurement so that it is handed back to 2G/3G. Only in the case of “fake measurements” will the PS bearers not be dropped]. UE then reattaches to 2G/3G and updates the RN capability that it provided to network and does not advertise its LTE capability 

Advantages:
+ No impacts to NW or to signaling between UE and network

Disadvantages

- If UE first camps on 2G/3G and then moves to LTE for the first time, its PS bearers will be dropped.
- New behavior in UE of not advertising LTE capability based on selected PLMN
Solution-2: SGSN provides CSFB indicator support to UE in attach/RAU accept
Scenario-1: UE first performs LTE attach : No changes from the current behavior. The same behavior as in Solution-1. 
Scenario-2: UE first performs 2G/3G GPRS attach: If CSFB is supported in the selected PLMN, the SGSN provides CSFB indicator the UE in attach accept. UE  continues as usual. If CSFB indicator is not provided by the SGSN, a CS/PS Mode-1, UE updates its RN capability to indicate that it does not support LTE. The UE is then not handed over to LTE.  The CSFB indicator in RAU is provided incase the UE does PLMN re-selection in the while still connected to 2G/3G.
 Advantages:
+ UE is not handed over to LTE if CSFB is not supported

Disadvantages

- Requires changes to SGSNs in PLMNs where CSFB is supported.
Solution-3a: One-bit CSFB indicator per PLMN advertised by LTE

A CS/PS Mode 1 UE advertises its LTE capability only if it sees that the E-UTRAN is advertising a CSFB capability indicator in the SIB.  Otherwise it does not attach to LTE nor advertise its LTE capability. 
This solution has the disadvantage that the UE needs to read the SIB of LTE before advertising its LTE capability.
Solution-3b: One-bit CSFB indicator per PLMN advertised by LTE and 2G/3G

This is a variation of the above where the CSFB indicator is also advertised by 2G/3G in system broadcast. 

This has impacts to 2G/3G networks and we will need to ask RAN2 if such an indicator can be provided by the 2G/3G system. However, since the UE will read broadcast information in 2G/3G, before doing attach it will decide if its LTE capability needs to be advertised. In a CSFB enabled PLMN, it is able to camp of LTE earlier.

Conclusions
SA2 is requested to consider the above solutions and chose one. A CR can be created based on the conclusions.
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