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1 Introduction
During last RAN3 meeting, LS from SA2 about current progress of CS fallback stages 2 work is provided in R3-080901 for feedback. According to the current SA2 specification, eNB will redirect UE to UTRAN/GERAN by triggering an Inter-RAT PS HO procedure if UE initiates a CS call during active Mode. However, there exists the possibility that eNB may redirect UE to a PS only UTRAN network due to the possibility that a PS only flat HSPA+ network co-exist with CS enable UTRAN network. This contribution aims to analyze this issue and propose possible solutions for approval.  

2 Discussion
2.1 Current procedure for
Mobile Originating call in Active Mode 
In current SA2 specification TS 23.272, the procedure for Mobile Originating call in Active Mode is as figure1 shows.
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NOTE 1:
For simplicity, Figure 1 includes some messages which are only applicable to GERAN access (e.g. SABM, UA n). In case of UTRAN access, the applicable messages can be found in the E-UTRAN to UTRAN inter-RAT HO procedures specified in TS 23.401.
Figure 1: CS Call Request in E-UTRAN, Call in GERAN/UTRAN
2.2 Problem description 
As it shows in figure 1, when the eNodeB receives a CS Call Request from the UE, eNode will trigger PS handover will be performed. To reduce the HO failure, eNode may optionally solicit a measurement report from the UE to determine the target GERAN/UTRAN cell to which PS handover will be performed. However, eNB may select a CS unable UTRAN cell (flat HSPA+ cell not supporting CS) if it does not know the cell type in case that there is flat HSPA+ cell without Iu-CS co-locating with the eUTRAN cell.
Taking the figure 2 for example, a UE may initiate a CS call in a eUTRAN cell which coverage is overlapped by both CS enable network and PS only network coverage. It may happen that eNB choose PS only NB+ cell as target cell if PS only NB+ has better signal quality than legacy NodeB.    
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Figure 2 CS not supporting UTRAN cell overlapping with eUTRAN and legacy network
If that happens, the consequence is that CS call still can not be established after a successful eURAN->UTRAN PS HO procedure, which is obviously undesired. And even if a subsequent CS redirection procedure from HSPA+ cell->legacy cell can be used to redirect CS call to legacy cell eventually(as figure 3 shows), the long delay and undesirable signalling burden to network are unavoidable. 
So mechanism to prevent a CS call being redirected to a PS only cell and make the CS call establishment faster shall be studied and defined.
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Figure 3 eNB cell ->NB+ cell HO and NB+ cell->legacy cell HO
3  Possible solutions
To solve the problem described in section 2.2, three possible solutions can be used as the following:

Solution1: Preventing CS call being redirected to PS only network by Source network 

As described in section 2.2, the possibility of redirecting a CS call to PS only network is mainly caused by the factor that eNB can not know whether a target cell supports CS call or not. So the problem will be solved if the eNB can know CS capability of target cells and therefore select a proper cell.

If neighbour cell is pre-Configured in eNB by OAM, it seems nature that CS capability of the neighbour cell can be preconfigured in eNB also.

However, if neighbour cell is discovered by ANR, there is two possible ways that eNB can get CS capability of a neighbour cell:
- Pre-Configuring the cell CS capability of neighbour cell in eNB.
- UE reads CS capability information from BCCH, and reports the cell type (CS supporting or not) to eNB during ANR procedure. In this solution, it requires that CS capability should be broadcasted by neighbour cell (at least by CS not supporting NB+). For backwards compatibility with pre-rel8 RNC, UE can consider the network which does not broadcasting CS capability in system info as CS capable network. 
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Figure 4 Cell capability reported by UE
Solution2: Preventing CS call being redirected to PS only network by Target network
In this solution, target network (NB+/RNS) is informed that the PS HO is caused by the CS fallback during the relocation preparation phase. Target network can decide whether to accept the relocation request according to its capability (supporting CS or not). If target network entity does not support CS call, it will reject relocation request. And Source eNB can retry other cell belonging to another RNC/NB+, after received Relocation Preparation Failure message.
This solution can save the time and signalling of “Relocation Execution Phase “comparing to procedure showed in the figure 3. In this solution, relocation to a third network can be triggered by eNB when receiving Relocation Preparation Failure message. However in figure 3, relocation to a third network can not be triggered by Target NB+ until both Relocation Preparation and Relocation Execution procedure complete and a CS fall request message received by NB+. 

[image: image5]
             Figure 5 Preventing CS call being redirected to PS only network by Target network
What’s more, it will be faster if eNB select more than one target cell belongs to different RNC as target cell, and send relocation request message to these cells in parallel during HO Preparation Phase, and command UE to HO to the target cell which response successful message at the end of HO Preparation Phase. 
Solution 3 Preventing CS call being redirected to PS only network by Core network


[image: image6]
           Figure 6 Preventing CS call being redirected to PS only network by Core network
In this solution, CS fallback indication is sent to MME in the relocation required message, and then forwarded to SGSN. SGSN can decide whether to reject the relocation request based on its knowledge about the target cell. SGSN will send a relocation failure to MME if the target cell does not support CS call. 
However, this solution requires to be updated SGSN, so that SGSN can do such thing. And whether SGSN can know the capability of the target cell is to be studied.
4 Conclusion 
It can be concluded that that all the 3 possible solutions can work to prevent UE being relocated to a CS not supporting network. However, solution 3 is not preferred since it requires all the SGSNs (including pre-rel8 SGSN) to be updated. Both solution 1 and solution 2 have backwards compatibility with pre-rel8 network. 
Solution 1 seems simpler than solution 2 and it can let eNB select a CS supporting cell when making HO decision.
Therefore, it can be concluded that solution 1 is a preferred solution. 
5 Proposal 
According to the discussion above, it can be concluded that there is the requirement to define a mechanism to prevent UE being relocated to a CS not supporting UTRAN cell when initiating a CS call in eUTRAN is needed. RAN3 is proposed to accept such requirement and agree solution 1 as corresponding solution.
RAN3 is also asked to discuss how eNB know CS capability of a target cell and select a proper way.
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