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Discussion and Decision
1. Introduction
SA2 has provided with following response to RAN2 LS in [1] as below [2]:

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. 
SA2 answer: SA2 has no conclusion on this. However, SA2 preferred a solution that does not change existing 3GPP PLMN selection rules (as defined in TS 23.122). 

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? 

SA2 answer: no conclusion.

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?

SA2 answer: not discussed.
Further, RAN2 is tasked to take the above information into account for their work and let SA WG2 know regarding their decision on a WI and its associated release.

In this paper we discuss why pure UE based approach cannot be used and a network based approach is more suitable. The potential issues identified with UE based approach are loading of LTE network due to CDMA registration failure and probable security risk for LTE network if LTE performs no checks on CDMA subscription.
2. Discussion
2.1 Issues with UE based approach
Our understanding of UE based approach is that UE informs its CDMA network to eNB and then eNB selects CDMA 2000 sector ID based on mapping table and sends this information to MME. MME will then select and send CDMA message to appropriate network. We foresee following issues with this approach:
2.1.1 LTE network load due to rejection by CDMA network
While connecting to LTE network, UE will be authenticated and authorised for LTE access only. If UE based approach is taken then UE will be authenticated and authorised by CDMA network separately in order to access CDMA network. If UE has selected a wrong CDMA network and gets rejected by CDMA network there is no mechanism for LTE network to stop this UE from re-attempting CDMA network for pre-registration. This is particularly an issue in RAN sharing scenario where LTE operator may or may not have control over user subscriptions to CDMA networks. Please note that all CDMA deployments till now involved single operator deploying both the networks. In terms of signalling, following message sequence will be observed for one rejection based on UE based approach.
Step 1: UE initiates RRC Connection request

Step2: eNB sends RRC Connection Setup

Step 3: UE sends RRC Connection Setup Complete
Step 4: eNB sends Initial UE message to MME

Step 5: UE will be authorised and authenticated for LTE access

Step 6: Initial Context Setup between MME and eNB

Step 7: UE initiates CDMA 2000 pre-registration signalling

Step 8: MME sends registration signalling to CDMA network

Step 9: CDMA network rejects the UE.

If there are multiple UEs performing this access and failing due to any reason then we are talking about a serious overloading of LTE network.

Network based approach is more efficient and UE will be rejected at Initial Context Setup. 
Observation 1: UE based approach might result into serious overloading of LTE network once UEs are rejected by CDMA network.  

2.1.2 Security risk
Assuming a scenario where UE performed successful pre-registration with the CDMA network and later on procedures like CSFB, SRVCC and HRPD HO needs to be performed. For a UE based approach, UE will report CDMA network to eNB and MME will connect to CDMA network. 
There could be a potential security issues if there is a rogue UE as well as a rogue CDMA network from / via which the UE can access services. The LTE network thus would expect the CDMA network to pay roaming fee for the communication. Of course the LTE network never gets paid.
It is also worth mentioning that SA3 has identified that a device could act as rogue MME (in a foreign network) while developing UEs at home is possible today. So, SA3 needs to discuss the details about the security risk 
Proposal 1: SA3 should investigate the security risk as mentioned above before a decision for UE based or network based approach is taken. 
2.1.3 HNB RAN sharing
RAN3 has been recently discussing H(e)NB RAN sharing and in fact RAN2 received an LS from RAN3 in [3] with following conclusion. The scenario is very similar to RAN sharing and interworking with CDMA networks: 

The UE reports the subset of the broadcasted PLMN identities passing access check and CSG membership check, the eNB/RNC verifies access check for the PLMNs indicated by the UE and selects one if multiple pass the access check and finally the MME/SGSN verifies the CSG membership check for the PLMN selected by the source eNB/RNC.

This mechanism has been selected by RAN3 after extensive discussion on different mechanisms [R3-120371, R3-120771]. Similar approach could be taken in this case as well.
2.2 Network based approach
2.2.1 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 UE context signalling between eNB and MME commences because none of these procedures start before default bearer has been setup. 
Observation 2: eNB can wait to know UE CDMA network until 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 eNB and eNB must ensure if 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 eNB does not allow access to this UE at the earliest possible state. 
We therefore think that MME should inform the eNB about UE 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, UE may inform its preferred network to the eNB. Following steps should be involved while UE connecting to LTE eNB:

Step 1: UE sends RRC: RRC Connection Request as existing.
Step 2: eNB sends RRC: RRC ConnectionSetup as existing. 
Step 3: UE sends RRC: RRCCnnectionSetupComplete and this message will include 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.
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Figure 1: Message flow for network based solution
Proposal 2: UE may inform selected CDMA network to eNB and eNB shall get the allowed CDMA network(s) for this UE from MME (O&M option may also be possible) and then eNB selects the CDMA network.
3. Conclusion

We propose RAN2 to discuss and agree on following proposals:

Observation 1: UE based approach might result into serious overloading of LTE network once UEs are rejected by CDMA network
Proposal 1: SA3 should investigate the security risk as mentioned above before a decision for UE based solution. 

Observation 2: eNB can wait to know UE CDMA network until UE context setup signalling between eNB and MME commences.

Proposal 2: UE may inform selected CDMA network to eNB and eNB shall get the allowed CDMA network(s) for this UE from MME (O&M option may also be possible) and then eNB selects the CDMA network.
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