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1 Introduction
RAN3 has received an LS [1] [2] from RAN2 and SA2 regarding a limitation for an LTE network to interwork with only one CDMA network. This means that if two CDMA operators share an LTE network, that LTE network cannot interwork with their respective CDMA networks at same time. This constitutes a violation of the well established SA Plenary rule on LTE Network Sharing which has been recalled to all Working Groups:

It was reconfirmed that in general all new features (or enhancements to existing features) should be designed to work in network sharing environments. As a consequence, it  was not seen necessary to create new baseline stage 1 requirements every time a new feature or enhancements to an existing feature is developed as the existing text in TS 22.101 on Network Sharing is considered a sufficient baseline   

Therefore interworking with CDMA should also work in this sharing case and a solution is needed as soon as possible to comply with the SA Plenary rule.

SA2 explains in the LS that release 11 is closed for a CN solution but leaves the door open for a possible release 11 RAN solution. Both CN and RAN solutions have UE impact which means delaying to release 12 would mean no solution available in real networks before very long time. It is therefore likely that RAN2 uses SA2 answer to conclude on a RAN solution this week and specify it on time for release 11.
This paper summarizes what are the two possible candidate RAN solutions that RAN2 could decide on and what would be the RAN3 part in each solution.

2 Description 
2.1 Background

In an LTE network, 1xCSFB and HRPD/LTE optimized handover rely on pre-registration to CDMA2000 network from LTE. The pre-registration requires UE to receive CDMA2000 parameters from SIB8. However, currently, E-UTRAN can only interwork with one CDMA2000 network for HRPD and 1x because SIB8 only has parameters of one CDMA2000 network. This issue is particularly relevant for CDMA operators that are collaborating to deploy LTE using an LTE RAN sharing architecture. These operators are seeking a solution as soon as possible.
For CSFB scenario in particular, the UE needs to pre-register to the CDMA2000 1xRTT network via the MME. A tunnel S102 is established between the MME and the CDMA2000 1xCS IWS. In existing S1AP TS 36.413, the CDMA2000 Reference Cell ID is statically configured in the eNB (it is not a UE parameter), and conveyed to the MME in the UL S1 CDMA2000 Tunnelling message that encapsulates the 1xRTT Registration Request message; the MME uses this CDMA2000 Reference Cell ID to determine the CDMA2000 1xCS IWS to send the 1xRTT message to and the corresponding S102 interface. 
To avoid changes to the existing CDMA inter-working model, it is therefore necessary for the eNB to know the CDMA2000 Reference Cell ID at or before receiving the 1xRTT message from the UE.
2.2 Solution 1: fixed 1:1 mapping between LTE PLMN and CDMA PLMN
In that solution the UE uses usual LTE selection rules and indicates its selected LTE PLMN over RRC as of today. It can then read over the new SIB8 the CDMA PLMN which is mapped (fixed 1:1 mapping) to this LTE PLMN and the associated CDMA parameters in order to build the 1x pre-registration message.
When the eNB receives the selected LTE PLMN from the UE, it can derive the CDMA2000 Reference Cell ID by similar appropriate eNB configuration in order to build the UL CDMA2000 Tunnelling message over S1AP.  Because the CDMA2000 Reference Cell ID contains the MSCID, the MME can select the correct 1xCS IWS even in case of multiple CDMA networks.
For subsequent RRC connections (after the UE has gone to idle), since the UE indicates again its selected LTE PLMN in the RRC message, the new eNB can similarly derive by configuration the relevant CDMA PLMN.
Advantage: the solution 1 only has Uu and UE impact. No impact on S1. 
Drawback: the solution 1 requires as many LTE PLMNs as interworking CDMA networks. Since an eNB has maximum 6 LTE PLMNs, the theoretical upper limit is up to 6 CDMA interworking networks. However if the shared eNB is additionally shared by e.g. two LTE-only operators, this upper limit would become e.g. 4 CDMA interworking networks.
2.3 Solution 2: UE-based selection of CDMA PLMN

In order to overcome the limitation to 6 interworking CDMA networks described here-above, one may need to map two different CDMA networks to the same LTE PLMN.

In that case the eNB cannot infer the preferred CDMA network of the UE from the selected LTE PLMN. This means RAN2 modifies RRC to make the UE select and provide the CDMA2000 Network ID (SID+NID pair) via an AS RRC message (through indexes).

Then the eNB can derive the CDMA2000 Reference Cell ID from the SID+NID pair provided by the UE again by configuration in order to build the UL CDMA2000 Tunnelling message over S1AP. Because the CDMA2000 Reference Cell ID contains the MSCID, the MME can select the correct 1xCS IWS even in case of multiple CDMA networks. 

However for subsequent RRC connections, providing again the SID+NID over RRC would lead to specification complexity - Need to define complex rules on when UE should include it and also it would need to be included in multiple RRC messages. It is therefore easier for the MME to provide the information to the eNB over S1 via S1 Context Setup message and at HO (in Handover Request/Path Switch Request Acknowledge messages).  But this assumes that the eNB has previously provided the SID+NID pair in the UL S1 CDMA2000 Tunnelling message. This S1 signalling solution is more efficient and aligned with RAN2/RAN3 usual split of work.
Advantage: the solution 2 is future-proof because not limited by the value of 6 max LTE PLMNs.
Drawback: the solution 2 has more impact on Uu/UE and impact on S1AP compared to solution 1. 
3 Conclusion and Proposal
This paper has provided an overview of the two possible RAN solutions that RAN2 could decide this week related to received LS [1] and [2] on interworking with CDMA2000 networks in LTE shared networks, together with their pros and cons.

If RAN2 selects solution 1 then there is no RAN3 impact.

If RAN2 selects solution 2, there is no RAN3 impact for the pre-registration phase but impact for subsequent idle-active transitions on the following S1AP messages: UL S1 CDMA2000 Tunnelling, Initial Context Setup Request, Handover Request, and Path Switch Request Acknowledge. Alcatel-Lucent can then volunteer to provide the RAN3 CRs to help for work completion. A draft CR is hereby provided in tdoc R3-122251.
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