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1 Introduction
The current specifications does not support inter-working with CDMA in LTE shared networks.  Currently, it is only possible to provide parameters for one CDMA network in SIB8.  When LTE network is shared by multiple operators, each operator might have different legacy CDMA networks, each of which has different CDMA parameters.  In order to support this scenario, SIB8 must be extended to support parameters for different CDMA networks.  

RAN2#75bis agreed to consider the following scenarios for CDMA interworking:
	Agreements
We intend to support the following network sharing arrangements for CDMA2000

1)
Both MOCN and GWCN configurations to be supported

2)
Different LTE operators can interwork with the same CDMA network

3)
An LTE operator can interwork with different CDMA networks




This email discussion is to consider solutions to support these scenarios and also to address the open issues including those identified already in Tdocs R2-121695 and R2-121577.

2 Discussion

In order to support the above scenarios, the solution should provide (at least) the following:

1) UE to choose CDMA network for inter-working where multiple choices are available.

2) List of CDMA networks per LTE PLMN.  
This list is based on the CDMA networks that a LTE PLMN supports inter-working with.   This list will also then indicate to the UE which CDMA network it can choose from when registered with an LTE PLMN.  
3) The PLMNid  of the CDMA network.  
This is already provided for 1x (sid).  For HRPD, Subnet ID (variable length bit string up to 104 bits), must additionally be provided with each CDMA PLMN parameters.
4) A means for the UE to signal the selected CDMA PLMN to the network.  
This is discussed further in section 2.1.
Question #1:

Please provide comments on the above solution framework including any further points to consider.
	Company
	Comments

	Qualcomm
	Overall, we think we should develop a frame work design for end to end aspects first. We are providing comments to justify we need such discussions. We do not intend to address issues we are pointing out here in RAN2 email discussion.
· Architectural assumptions should be determined by clarifying 1) if IWS is shared (we think it is never shared), 2) if LTE RAN interworks with C2K networks which belong to operators who do not have 3GPP core network, i.e., they do not have PLMN ID for LTE network. 3) How the IWS selection is performed.

· A means for the UE to signal the selected C2K network (I use ‘C2K network’ intentionally, not PLMN.) depends on which entity makes a final decision on C2K network selection. Will the network make a decision, or UE? In which entity the C2K network selection policy is stored if the network based approach is taken?
· We should discuss if ‘List of CDMA networks per LTE PLMN’ is really necessary. We may just need to list up CDMA network IDs.

· Is there any impact on 3GPP2 specifications, i.e., GCSNA and A21. (We think there should be no impact.)

	Nokia Siemens Networks
	We would first like to confirm that the solution framework should support not only 1xCSFB, but also SRVCC and HRPD HO.

Regarding the assumptions listed by the rapporteur, our initial views are:

1. UE performs the CDMA network selection, since network selection is already a UE function for both LTE and CDMA.
2. A list of CDMA networks per PLMN would be needed only in certain MOCN scenarios. How “reasonable” such scenarios are (e.g. UE’s preferred LTE network not to be connected to the UE’s preferred CDMA network) should first be discussed before deciding whether the list of CDMA networks is per PLMN, or independent.
3. It seems that SID (for 1xRTT) and Subnet ID (for HRPD) are suitable identifiers for the selected CDMA networks.  It should be decided whether the list of CDMA networks needs to include Subnet IDs per SID, or whether independent lists is sufficient (probably the latter).
Further discussion is needed (SA2) to understand the overall system level requirements.
One open issue is: how many CDMA networks do we need to support?

	NEC
	We also share the view that the framework should cover all possible scenarios e.g. CSFB, SRVCC and HRPD HO. Below are our comments on  Rapporteur’s points:
1. UE should perform network selection.
2. This should be discussed further if per LTE PLMN mapping is necessary for all the cases.

3. Same understanding as Rapporteur.
4. We think there are certain advantages of using MME or network based approach and by not involving the UE to inform selected CDMA network. There is no urgency in terms of timely availability of the information at the eNB. eNB can always get this information at the correct time from MME and without introducing any new signalling and probably the support of legacy UEs. Further we see a relation between C2K network selection policy and User subscription policy so the discussion is anyway required for both (UE or network based) the options.
 

	Samsung
	We have no strong opinion on the framework proposed by ALU. Regarding CDMA selection approach, ALU has proposed UE-based solution. On the other hand, we think that NW-based solution can be also put on the table. We wonder why UE-based solution is considered better. We think that it would be good for SA2 to take a decision on UE versus NW-based solution.

	Clearwire
	We have no strong opinion on the solution. In addition to the points so far, whatever solution is chosen, it must allow UEs camped on different serving PLMN IDs to select to the same CDMA or HRPD network. The solution must not link HRPD and the CDMA1X network, i.e. the UE must be able to choose the HRPD network independently of CDMA1X network and vice versa.


2.1   Selected CDMA network
As per bullet 4 above, the selected CDMA PLMN must be provided to the network by the UE.   This should first be done for initial CDMA registration.  For other scenarios such as providing 1x parameter to UE, measurement configuration, the eNB must also know the selected CDMA network.  Both these cases are discussed below.

1) CDMA registration: Either NAS or AS signalling can potentially be used to convey the selected CDMA PLMN to the network.   A few factors to be considered in this decision:

a. for 1x CSFB registration, eNB picks the CDMA reference cell id.  This implies that eNB has to know the selected PLMNid already at the time of UL direct transfer.

b. There is no convenient NAS message to MME to carry this information.

c. Since the CDMA PLMN id is provided over eNB broadcast, signalling optimisation is possible, for example, by referring to the index of the CDMA PLMN list
d. Selected LTE PLMN is provided over RRC.  
For these reasons, RRC signalling seems a reasonable choice for transfer of selected CDMA PLMN during CDMA registration.

Question #2: Comments on using RRC signalling for transfer of selected CDMA PLMN during CDMA registration.

	Company
	Comments

	Qualcomm
	As per comments on question 1, it might be premature to conclude the UE has to signal C2K PLMN ID to the network and use RRC signaling. Depending on the design, the UE could only use an identifier used by C2K network, e.g. SID/NID pair. Therefore, we would like to discuss end to end design how the network selection is performed, which network ID is used, where the available C2K networks can be found, how the eNB knows selected C2K network, etc.
One design could be: MME makes a decision at the attach procedure. It provides selected C2K network information as a UE context to eNB. In this design, RRC messages may not have any changes since eNB already knows the information. The UE can understand selected C2K network by receiving C2K parameters. (This is for the sake of discussion. We are not proposing this option at this moment.)

	Nokia Siemens Networks
	Assuming that UE performs CDMA network selection, we agree that RRC signalling is used to transfer the selected CDMA network during the CDMA pre-registration procedures.  The selected CDMA network also needs to be included in S1 messages (e.g. UPLINK S1 CDMA2000 TUNNELING) since it cannot be assumed that CDMA reference cell id is globally unique.

	NEC
	We agree with Qualcomm that MME based approach can work. Currently, default bearer is always setup whenever UE accesses the network and MME can always inform CDMA networks which are not allowed. 

There should be further discussion on whether relying on UE reporting of CDMA network poses any security risk or restriction on the network if it wants to change the UE selection. 

	Samsung
	Assuming UE-based selection, RRC signalling is preferable. However, it depends on whole design, and it seems pre-matured to be decided.


2) For other scenarios, the eNB needs to know the selected CDMA network for example to provide the correct CDMA parameters in connected mode, to set up measurements etc.  Several options exist:

a. eNB provides the parameters for all CDMA PLMNs and UE selects the parameters for the correct CDMA PLMN.  Apart from the unnecessary signalling it is not always feasible such as for measurement configuration.
b. UE can provide the selected CDMA PLMN similar to the Initial registration case.  The condition where the UE should provide this will need to be clearly specified but this may not be easy (such as to list the cases where it should be transferred, which specification to capture it).
c. MME providing it over S1 as part of Initial UE context or UE context modification.  This is more optimal over the radio but the savings may not be significant if efficient coding such as indexing is used.
Question #3: Comment on the use of  S1 or RRC for transfer of selected CDMA network for other (non-registration) scenarios.
	Company
	Comments

	Qualcomm
	Again, impacts on S1 and RRC depend on the procedure how the C2K network selection is performed.

We agree that eNB must know the selected C2K network anyway.

	Nokia Siemens Networks
	Assuming that UE performs CDMA network selection for pre-registration, it seems reasonable for the UE to provide the selected CDMA network for non-registration cases as well.  Options (b) and (c) can be further investigated, but option (a) should be ruled out.

	NEC
	We agree that eNB must know the selected C2K network.

Our preference is c due to reasons explained above. 

	Samsung
	To support it, it is not reasonable to result in heavy signalling overhead. Accordingly, Option (a) wouldn’t look good. 

	Clearwire
	Only point to add is we may need to careful of designs using indexing due to it creating co-ordination issues in the case of a shared network interworking with a number of operator owned networks. 


Whatever the solution chosen, the selected CDMA PLMN must be transferred between eNBs during HO (or provided again by UE).
2.2 Neighbour cell list handling
R2-121577 discussed the possible need to filter neighbouring cell list belonging to different operators. R2-121577 concluded that there are already enough mechanisms to ensure correct NCL setting and no further work is required.

Question #4: No enhancements are necessary for neighbour cell list enhancements.  Please provide comments to this conclusion.
	Company
	Comments

	Nokia Siemens Networks
	The current limitation of 40 neighbour cells may be too restrictive when there are multiple CDMA2000 networks.  However, there may also be considerations regarding the length of SIB8.  These issues need further investigation.

	NEC
	We are fine with further investigation and probably we need some guidance from SA2 once end to end design is completed.

	Samsung
	We would like to handle it conservatively at this time. We are also fine to investigate it further.


2.3 Other topics
Place holder for any additional topics for discussion, for example, legacy handling, coding optimisation etc.

	Company
	Comments

	Qualcomm
	It would be a standing requirement. But, we must ensure that the solution does not impact on the legacy UEs which do not support C2K network sharing.

	NEC
	We share the view that support of legacy UEs should be analysed further. Probably RAN2 should investigate this issue during next meeting and input the findings to SA2.


3 Summary and proposals

Summary
No firm decision could be made from the email discussion.  SA2 should also look at overall end to end solution. The main open issue that needs to be addressed first is whether UE or network or combination (initial list provided by one and final selection by other) or both should be supported.    Other decisions can be taken only after this primary decision is taken.
Detailed summary
The following open points were raised which needs to be addressed by SA2:

1) Factors that should be considered by SA2 in the end to end architectural discussion: 
a. is IWS shared? How the IWS selection is performed?
b. Interworking with C2K networks which belong to operators who do not have 3GPP core network, i.e., they do not have PLMN ID for LTE network.
c. Potential security risk on relying on UE reporting of CDMA network if it wants to change the UE selection.
d. If CDMA network selection is performed by the network, the following additional questions need to be addressed:
i. How is the selected CDMA network communicated to the UE?

1. NAS

2. S1/RRC 

3. Use dedicated signalling of relevant CDMA parameters

ii. Where is the policy stored for CDMA network selection and which entity uses it to make the final decision?

2) The following requirements were brought up for discussion::

a. Scenarios to be supported: HRPD HO, SRVCC and all 1xCSFB types
b. Solution must allow UEs camped on different serving PLMN IDs to select to the same CDMA or HRPD network.
c. It shall be possible to choose HRPD and CDMA1X network independently.
d. Is there a possibility that the UE selected CDMA network has inter-working relationship only with an LTE PLMN other than the UEs registered LTE PLMN? (For UE based selection, this determines if the CDMA PLMN list should be associated with an LTE PLMN in SIB8)
3) Other stage 3 open issues identified/discussed:

a. It should be decided whether the list of CDMA networks needs to include Subnet IDs per SID, or whether independent lists is sufficient (probably the latter).

b. If UE based selection, RRC signalling was preferred to convey the selected CDMA network.
c. No decision between S1 or RRC signalling for conveying UE selected CDMA network for non-pre-registration cases.

d. how many CDMA networks do we need to support?
e. Is the current limitation of 40 neighbouring cells sufficient?
f. if ‘List of CDMA networks per LTE PLMN’ is really necessary 
Proposals 

Based on the email discussion and summary above, the following proposals are made:

Proposal 1: Send an LS to SA2 (Cc. CT1 and RAN3) to look at end to end architecture and CDMA network selection. 
Proposal 2: Discuss requirements on bullet 2) and see if any decision can be taken on each of them.
2) The following requirements were brought up for discussion::

a. Scenarios to be supported: HRPD HO, SRVCC and all 1xCSFB types

b. Solution must allow UEs camped on different serving PLMN IDs to select to the same CDMA or HRPD network.
c. It shall be possible to choose HRPD and CDMA1X network independently.
d. Is there a possibility that the UE selected CDMA network has inter-working relationship only with an LTE PLMN other than the UEs registered LTE PLMN? (For UE based selection, this determines if the CDMA PLMN list should be associated with an LTE PLMN in SIB8)

Proposal 3: Continue email discussion in RAN2 on all stage 3 issues including those identified, and possible RAN implications of a network based solution (while we wait for SA2 decision on architecture).

