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Abstract of the contribution: RAN2 sent an LS in S2-122663 and asked questions about the CDMA network selection in a shared RAN. This paper discusses the different scenarios and proposes a combination of UE and network based solution to solve the issue. 
Introduction
RAN2 has sent LS in [1] and asking our opinion on:

1) Which entity should perform the CDMA network selection?  Should it be UE or network?  Alternatively, both or a combination of UE and network based solutions could also be considered.  RAN2 would like to point out that eNB needs to know the selected CDMA network for a connected UE.  

2) If it is network based, how is the selected CDMA network conveyed to the UE?  For example, NAS signalling or S1/RRC-combination at the time of LTE Attach? 

3) For MOCN configuration, do we need to consider the case where a UE’s preferred LTE network is not connected to the UE’s preferred CDMA network?

In this paper we discuss open issues raised by RAN2 for connected mode UEs and propose that a combination of UE and network based solution should be adopted. Additionally, eNB should perform final selection of CDMA network.
Discussion

1.  MOCN and GWCN configurations

MOCN typically involves sharing of EUTRAN resources by multiple operators. Extending MOCN for interworking with CDMA would imply that EUTRAN is shared by multiple operators and each operator has a separate CDMA network. In this type of deployment, there could be one to one mapping between LTE PLMN ID and CDMA network for a particular UE. This is based on the assumption that IWS is not shared between operators. 

Similarly, GWCN configuration typically involves part of CN being shared including RAN. In this case, if IWS is not shared by operators then it is possible to map LTE PLMN ID to CDMA network. 

In order to support both the configurations, it seems there is no need for new signalling as UE currently reports LTE selected PLMN ID to EUTRAN during RRC Connection Setup procedure and this can be mapped to the corresponding CDMA network in the eNB by maintaining a mapping table. This leads to the first observation and this mechanism can also work for roaming UEs if LTE roaming PLMN is linked to CDMA network.

Observation 1: 
MOCN and GWCN configurations can be supported by maintaining a mapping table in the eNB mapping UE reported LTE PLMN and UE CDMA network.



2.  Extended configurations
However, RAN2 has discussed scenarios where a straight forward mapping between LTE and CDMA networks is not possible. For example, scenario 4 in the LS explicitly mentions that the solution must allow for UEs, camped on different serving PLMN IDs, to select the same CDMA or HRPD network. One of the issues is how the MME will connect to UE’s CDMA network. 
Further, the LS states that eNB must be aware of UE’s CDMA network because the eNB can then set parameters in RRC/S1 messages like CDMA2000 reference cell ID, mobility parameters, to perform Rel-81xCSFB and neighbour cell list filtering. 
Observation 2: 
All CDMA network selection mechanisms must incorporate informing the eNB about selected CDMA network for a particular UE.

This observation applies to normal and roaming UEs.

3.  CDMA network selection mechanism
CDMA network selection is a UE centric procedure in idle mode and the role of the network is limited to provide information in system information broadcast. Once the UE moves to connected then CDMA network selection is required for the purposes like HRPD HO, CSFB or SR-VCC operations. In these scenarios, as a first step, eNB must be able to select the allowed CDMA network and initiate above procedures. In terms of the timing at the eNB about knowing UE CDMA network, eNB can wait till the time when the UE context signalling between eNB and MME commences, because none of these procedures start before default bearer has been setup. 

Observation 3: 
eNB can wait to know the UE’s CDMA network until the UE context setup signalling between eNB and MME commences.

Further, it may happen that roaming UEs have a preference for a particular CDMA network even though they may be allowed in all the available networks. This preferred network may be configured by the home operator for a preferred charging. In this case, UE may inform its preferred network to the eNB and the eNB must ensure if the UE is actually allowed to access the network informed by the UE. Please note that eNB is not aware if the UE is a roaming UE or a normal UE. Also, if eNB simply relies on UE information then there is a potential security risk of allowing a rogue UE to access the network. It may also happen that there is no connection on the network side to UE’s preferred CDMA network. In this case, the UE may get rejected at a very later stage and one of the options is to ensure that the eNB does not allow access to this UE at the earliest possible stage. 

We therefore think that the MME should inform the eNB about the UE’s CDMA network based on subscription information. This approach allows selection of different components of CDMA network or different CDMA networks for different UEs based on their subscription information. MME could get this information from HSS. In addition, the UE may inform its preferred network to the eNB. Following steps should be involved while the UE is connecting to LTE eNB:
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Figure 1: Message flow for network based solution

Step 1: UE sends RRC: RRC Connection Request as existing.

Step 2: eNB sends RRC: RRC Connection Setup as existing. 

Step 3: UE sends RRC: RRC Connection Setup Complete and this message will include a NAS message. UE may additionally inform its preferred CDMA network.
Step 4: eNB sends S1: Initial UE message to MME. MME at this stage check CDMA networks allowed for the UE and inform list of allowed CDMA network(s) for the UE.

Step 5: MME informs selected CDMA networks in S1: UE Context Setup message. This could e.g. also be S1: UE Context modification.
eNB cross checks the UE informed CDMA network with the list received from MME and fills CDMA 2000 sector ID corresponding to the selected network in the response message
Step 6: Later, eNB provides mobility parameters required in CSFBParametersResponseCDMA2000 and HandoverFromEUTRAPreparationRequest messages for correct CDMA network with no change to these message structures.
Proposal 1: 
UE may inform the preferred CDMA network to the  eNB and the eNB shall get the allowed CDMA network(s) for this UE from the MME (O&M option may also be possible) and then the eNB selects the CDMA network.
Since the eNB is performing the network selection, the UE should be informed using RRC signalling

Proposal 2: UE is informed about the selected CDMA network using RRC signalling. 

Conclusion


We propose SA2 to discuss and agree on following proposals:

Proposal 1: 
UE may inform the preferred CDMA network to the eNB and the eNB shall also get the allowed CDMA network(s) for this UE from the MME (O&M option may also be possible) and then the eNB selects the CDMA network.

Proposal 2: 
UE is informed about the selected CDMA network using RRC signalling. 


A reply to RAN2 should be sent along these lines.
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