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1 Introduction

As discussed in previous meetings, the current specifications does not support inter-working with CDMA in LTE shared networks and 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#77bis 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




The following additional agreements were made in RAN2#78

	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.

e.  preferably no impact on CDMA2000


An LS R2-123141 [1] was sent to SA2 requesting feedback on Network vs. UE based selection of CDMA network.  SA2 provided the following LS response (not yet seen by RAN2) in S2-123400.  In the response, SA2 provided the feedback that SA2 will not consider a network based solution impacting in Rel-11.  Hence only a UE based solution could possibly be considered for Rel-11.

The rest of the discussion is to progress the technical details of a possible UE based solution.  Whether we adopt such a solution should clearly be discussed in RAN2 meeting.  

2 Discussion

Based on the RAN2 agreements on types of network sharing arrangements to be supported, the following figure is an example scenario.
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Figure 1: An example CDMA-LTE inter-PLMN interworking scenario

In the above example scenario, CDMA PLMNb is only connected to MME#1 which is shared by LTE PLMN#1,2.  Further, CDMA PLMNa only has agreement with LTE PLMNs 1,4 and CDMA PLMN b only with LTE PLMN 2.  Thus a UE selecting an LTE PLMN#4 can only choose CDMA PLMNa.  

In order to support the above scenarios for a UE based CDMA network selection, the solution should provide (at least) the following:

1) SIB8 extension to provide parameters for different CDMA networks

2) The PLMNid  of the CDMA network in SIB8.  
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.

3) The linking of a CDMA network and LTE PLMN (as shown in Figure 1, there is a need to provide UE with information on which CDMA networks it is allowed to select).

4) UE to choose CDMA network for inter-working where multiple choices are available. This is a UE internal function. 

5) A means for the UE to signal the selected CDMA PLMN to the network.  


Question #1:

Please provide comments on the above solution framework including any further points that needs to be considered for a UE based solution of CDMA network selection.
	Company
	Comments

	Clearwire
	First, we’d like to make a clarification to the use case agreements from RAN2#77bis - with a goal of providing more practical clarity around the RAN sharing use cases which we feel are most relevant:

“2) Different LTE operators can interwork with the same CDMA network”
( More specifically, this means different LTE PLMN ID’s can internetwork with the same CDMA network.

“3) An LTE operator can interwork with different CDMA networks”

( More specifically, this means a single LTE PLMN ID can internetwork with different CDMA networks. 

Given the above clarifications we think we should focus only on providing a solution for 2), and assume that each CDMA operator will have a unique PLMN-ID on the shared LTE RAN.

Next, we agree with the solution steps outlined above (#1-4), except for point #5. We think that a solution which uses a simple 1:1 mapping of CDMA2000 networks to a unique PLMN ID is possible. In this case, there is no need for the UE to signal the selected CDMA PLMN to the network. 

After careful analysis, Clearwire feels that the most relevant use cases can be managed with a simple 1:1 mapping approach, coupled with LTE operator provisioning of SIB8 parameters and implementation specific configuration of 1xCS-IWF and S102 tunnel mapping in the MME. 

In some scenarios, this simplified solution may require the same CDMA2000 network parameters to be repeated for several unique LTE PLMN IDs. Thus, we propose that the way in which CDMA network parameters are associated with PLMN-IDs be carefully considered in the SIB8 extension. In addition we propose that SIB1 should be extended to support more than 6 LTE PLMN-IDs to prevent an LTE RAN sharing operator from having to share LTE PLMN-IDs amongst multiple CDMA operators.

	Qualcomm
	Agree with 1) and 2).

Each CDMA operator interworking with the shared LTE network shall have an unique PLMN ID. The PLMN ID shall be broadcasted in SIB1. So, there is a 1:1 mapping between PLMN ID and CDMA operator. The information of the mapping between PLMN ID and CDMA network can be broadcasted in SIB8.

So, for 3), the 1:1 linking between PLMN ID and CDMA operator can be provided to UE in SIB8.

With the 1:1 mapping, USIM can store PLMN preference information, which is equivalent to the network preference information in PRL. So, CDMA network selection can be achieved by existing PLMN selection procedure as defined in 23.122.

For 4), UE selected LTE PLMN ID uniquely determines the CDMA network

For 5), It is not necessary to explicitly report the selected CDMA network ID to eNB. 

RRC Connection Setup Complete message already has the IE of UE selected PLMN ID. eNB can derive selected CDMA network ID per the UE selected PLMN ID. 

Note: In Qualcomm comments, PLMN means the 3GPP defined PLMN, i.e. MNC + MCC. We may use CDMA network ID or CDMA operator instead of “CDMA PLMN” to avoid confusing.

	ZTE
	No more comments. The proposed procedure is reasonable.

	Sprint
	Considering that from what Sudeep has said that we might need some input from SA2 on a network based solution, it makes a lot of sense to try and do a non-network solution for Release 11. The one to one mapping is a good idea. A concern that Sprint has is that the current amount of PLMNs are not adequate. With only 6 PLMNs to be mapped to 6 SID/NIDs one could quickly run out of networks to share. I can already anticipate more than half of the 6 being utilized with current agreements. If we are to move forward on this item for Release 11 I think it is also very important that we increase the number of PLMNs that could be 1:1 mapped.


2.1   LTE PLMN and CDMA network linking

Based on the above discussion, for a UE based solution, there seems to be a need to indicate link between the LTE PLMN and CDMA network.  There are many ways to do this in ASN.1.  Two options are indicated below.  Note that the PLMNids can be an index to the ordered PLMN lists (LTE PLMN in SIB1 and the (new) CDMA PLMN list in SIB8)

Option 1: List of associated LTE PLMNs included within the CDMA PLMN parameter list

CDMA PLMN a {


SIB8 parameters

List of associated LTE PLMNids {1,4}
}

CDMA PLMN b {

SIB8 parameters

List of associated LTE PLMNids {2}
}

Option 2: Another alternative would be provide a separate list per LTE PLMN to capture the association between the two.

CDMA PLMN a {

SIB8 parameters
}

CDMA PLMN b {

SIB8 parameters
}

LTE PLMN 1 {

List of CDMA PLMNids {a}
}

LTE PLMN 2 {

List of CDMA PLMNids {b}
}

LTE PLMN 4{

List of CDMA PLMNids {a}
}

Question #2: Please indicate preference if any on a solution for providing this association between LTE and CDMA PLMN (either the above 2 options or any other solutions).

	Company
	Preferred option 1, 2 or another coding

	Clearwire
	We have no strong preference for the ASN.1 solution. Ideally it will keep the SIB8 overhead as low as possible and consider how to achieve this in the case multiple LTE PLMNs are mapped to the same CDMA network 

	Qualcomm
	Qualcomm believes 1:1 mapping could meet the business requirements of operators. So, the association can be provided in SIB8 in terms of:

SEQUENCE of {

PLMN_Index, 

1xRTTParameters Optional,

HRPDParameters Optional}

	ZTE
	No strong opinion. We slightly prefer option 2.


2.2 Signalling of the chosen CDMA network to the eNB 

With the UE based solution for CDMA network selection, the UE must signal the chosen CDMA network to the network during pre-registration.  As discussed without conclusion during the email discussion [77bis#23]  [3], (focusing now only on the UE based selection) companies preferred RRC signalling to convey this.  Hence for a UE based solution, RRC UL information transfer carrying the pre-registration message seems to be the best option to convey the selected CDMA network.

For other cases after pre-registration, the following options were considered for further evaluation:

a. 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).

b. 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.  Companies are also requested to provide details on the solution of their preference, such as the conditions (how to specify) when to send it, which message etc.  Please also indicate if you consider any other message is more appropriate than UL information transfer for the Pre-registration case.
	Company
	Comments

	Clearwire
	As addressed by our response to question #1, our preference is for a simplified solution which relies on a 1:1 mapping approach - thus the requirement for UE signalling can be avoided altogether.

	Nokia Siemens Networks
	Registration scenario:

CSFBParametersRequestCDMA2000 may also need to include the selected CDMA network, so that the eNB can provide the appropriate set of parameters in CSFBParametersResponseCDMA2000.

Non-registration scenario:

For the “MME-based mechanism”, how does it work in case of SRVCC?  SRVCC does not require pre-registration, so it is unclear how the MME would know the selected CDMA network.

For the “UE-based mechanism”, the selected CDMA network would likely need to be included by the UE in the following messages:

· RRC MeasurementReport message (for SRVCC, eHRPD HO), if the eNB explicitly indicates that it is required, e.g. via a new indicator in the measurement configuration.  The eNB can set the new indicator based on e.g. values of FGI 11/12, the existence of multiple CDMA networks for the UE’s RPLMN, and network support for SRVCC/eHRPD HO. 

· NAS Extended Service Request message (for 1xCSFB), if SIB8 includes multiple CDMA networks for the UE’s RPLMN (or perhaps a new explicit indicator in SIB8). This avoids requiring the MME to maintain CSFB-related state information, which was a basic principle when defining the current 1xCSFB architecture.

Regardless of which mechanism (MME-based or UE-based) is adopted, there are RAN3 impacts.

	Qualcomm
	UE selected PLMN ID in RRC and S1 already contains the information of selected CDMA network indirectly.

	ZTE
	We don’t see for registration case, why UE selected CDMA network should be signalled during pre-registration. Also, for non-registration, signalling of UE selected CDMA network is not necessarily related to pre-registration. 
For CSFB: 
-UE based: RRC CSFBParametersRequestCDMA2000 and UL S1 CDMA 2000 Tunneling message.

-NW based: InitialContexSetupRequest Message and RRC CSFBParametersResponseCDMA2000 message.
For HRPD HO: 
-UE based: RRC ULInformationTransfer and UL S1 CDMA 2000 Tunneling message.
-NW based: InitialContexSetupRequest Message and RRC DLInformationTransfer.
For sRVCC:
-UE based: RRC ULHOpreparationtransfer and Uplink S1 cdma2000 Tunnelling  message.
-NW base: InitialContexSetupRequest Message and RRC HOfromEUTRAPreparationRequest Message


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

	Company
	Comments

	Clearwire
	In order to support this simplified approach of 1:1 mapping of LTE PLMN-ID to CDMA network and thus prevent the need to share LTE PLMN-IDs amongst multiple CDMA operators, we assume that SIB1 would be extended to allow more than 6 PLMN-IDs.

	Qualcomm
	Because legacy UE only understands the parameters of default CDMA operator in SIB8, eNB need to handle supporting UE and legacy UE differently. To mitigate standard change (avoid adding new capability bit), supporting this new feature should be mandated for UE supporting 1xCSFB.

	
	


3 Summary and proposals

The main point discussed was the overall architecture for the solution.  From the views expressed (not many companies expressed their view):
· It seems that the majority that expressed a view are OK with a 1:1 mapping between LTE PLMN and CDMA network (at least for now). 

· There was also some support for extending the number of LTE PLMNs beyond 6.  

The question on the signalling of the selected CDMA network is not relevant with this architectural solution.

The following proposals are made based on the feedback:

Proposal #1: Adopt a 1:1 mapping between LTE and CDMA network for now.

Proposal #2: Discuss if the number of LTE PLMNs in SIB1 can be extended.  

If proposal #1 is agreed:

Proposal #3: Discuss if stage 2 CR in R2-123926 can be agreed.
Proposal #4: Discuss if R2-123927 can be used as a baseline for a stage 3 CR.

Proposal ‘5: Discuss if a decision can already be made for supporting this new feature should be mandated for UE supporting 1xCSFB.
There are still a few points (including details of ASN.1) to discuss but hope these can serve as a starting point.  
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