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1
Introduction 
Before and during RAN2 #78 meeting, the issue of how CDMA2000 inter-works with LTE RAN shared networks brought up a lot of discussions. Afterwards, an LS R2-123141 [1] was sent to SA2 for their guidance. From the feedback S2-123400 [2], we can see not much but only one recommendation on “UE based or NW based CDMA network selection” issue.
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.  
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). 

For LTE, UE performs PLMN selection during RRC connection setup. However, how to select CDMA network for inter-working is a different issue since MME knows exactly which CDMA network could be selected for inter-working. In another word, from technical view, both UE and MME based network selection are applicable. Hence it’s difficult to choose one. We believe it’s not that necessary to make a choice between “UE based” and “NW based”. This paper analyzes how the potential solutions would impact signalling messages and proposes to endorse different method for different scenarios (CSFB, HRPD HO, sRVCC) according to the changes required to signalling messages.
Besides, it is noticed that in email discussion [78#58], three companies mentioned 1:1 mapping between LTE PLMN and CDMA network will be sufficient enough and then the CDMA network selection issue won’t exist anymore. In order to make a 1:1 matching to multiple CDMA networks, perhaps times of extra LTE PLMN IDs are demanded. However, operators are in the better position to decide on this scheme. Here we still stick to the original assumption from last meeting.

2
Discussions
2.1 Background

In email discussion [78#58], the procedure for UE based CDMA network selection proposed by rapporteur is as follows. The first 3 steps can also be applied to NW based CDMA network selection. The only difference for NW based is step 4), during which the CDMA network selection is up to MME. 
	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

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


2.2 Potential Solutions
Three scenarios are discussed separately. Each scenario illustrates MME based CDMA network selection and also UE based CDMA network selection. 
Scenario 1a: CSFB-MME based CDMA network selection:
For CSFB MME based CDMA network selection, S2-123016 [3] proposed a simple and natural signalling procedure. For people’s reference, the main idea is that MME selects 1x network corresponding to the UE selected LTE PLMN for the UE. MME stores the selected 1x network into UE context and sends Initial Context Setup (with selected 1x network, Attach/TAU Accept) to the eNB. eNB can indicate the selected 1x network to UE in CDMA2000CSFBParametersResponse. Current CDMA2000CSFBParametersResponse is already able to carry 1x network PLMN ID, which means besides SIB8, only Initial Context Setup requires change. 
Scenario 1b: CSFB-UE based CDMA network selection:
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Figure 1. UE based CDMA network selection-CSFB case

For UE based CDMA network selection, UE indicates “the selected CDMA network” in CDMA2000-CSFBParameterRequest message. Then eNB transfers it in Uplink CDMA2000Tunneling/GCSNA(1x Registration Message) to MME.
Table 1. Required Changes to Signaling Messages in CSFB case
	Required Changes to Signaling Messages
	UE based CDMA network selection
	MME based CDMA network selection

	CSFB
	-SIB8(Contains parameters for one or more 1x networks)

-CDMA2000-CSFBParameterRequest (to Add selected 1x network)
-Uplink CDMA2000 Tunneling(1x Registration Message)(to add selected 1x network)
	-SIB8(Contains parameters for one or more 1x networks)

- CDMA2000-CSFBParameterResponse (already support to indicate the 1x network ID)

-Initial Context Setup (to add selected 1x network, Attach/TAU Accept)


Proposal 1: For CSFB, MME based CDMA network selection requires less modifications to existing signalling messages.
Scenario 2a: HRPD HO-UE based CDMA network selection:
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Figure 2a-UE based CDMA network selection-HRPD HO case

Scenario 2b: HRPD HO-MME based CDMA network selection:

[image: image3.emf]UE eNodeB MME HRPD AN

UE powers on and selects LTE as its 

preferred network from multiple 

networks based on its policy

1a.SIB1 (contains LTE op

’

s 

PLMN ID)

1b

.

S

I

B8

 (c

on

t

a

i

n

s 

one

 

o

r 

mo

r

e 

HRPD

 

ne

t

wo

r

k

s

’

 

pa

r

am

t

e

rs)
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Figure 2b-MME based CDMA network selection-HRPD HO case
In HRPD HO case, for UE based CDMA network selection,  UE indicates “the selected CDMA network” in UL Information Transfer (TunneledHRPDUATIRequest Message, with selected HRPD network) message; while eNB transfers it in Uplink CDMA2000 Tunneling (TunneledHRPDUATIRequest Message, with selected HRPD network) message. For MME based CDMA network selection, MME indicates “the selected CDMA network” for the UE in Initial Context Setup Request Message to eNB. Before UE performs pre-registration at HRPD network, UE and eNB exchanges the information by HRPDParaRequest and HRPDParaResponse message. 

Table 2. Required Changes to Signaling Messages in HRPD HO case

	Required Changes to Signaling Messages
	UE based CDMA network selection
	MME based CDMA network selection

	HRPD HO
	-SIB8 (Contains parameters for one or more HRPD networks)

-UL Information Transfer (TunneledHRPDUATIRequest Message, with selected HRPD network) 
-Uplink CDMA2000 Tunneling (TunneledHRPDUATIRequest Message, with selected HRPD network)
	Two New messages:
-HRPDParaRequest

-HRPDParaResponse (with selected HRPD network)

Messages required for changes:

-SIB8 (Contains parameters for one or more HRPD networks)

-Initial Context Setup (selected HRPD network, Attach/TAU Accept)


Proposal 2: For HRPD HO, UE based CDMA network selection requires less modifications to existing signalling messages.
Scenario 3a: sRVCC-UE based CDMA network selection:
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Figure 3a-UE based CDMA network selection-sRVCC case

Scenario 3b: sRVCC-MME based CDMA network selection:
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Figure 3b-MME based CDMA network selection-sRVCC case

For sRVCC case, for UE based CDMA network selection, the selected CDMA network is carried together with selected LTE PLMN in measurement report message to eNB, and then transferred to MME by UL S1 CDMA2000 Tunneling  message. For MME based CDMA network selection, the selected CDMA network is sent via Initial Context Setup and HO from E-UTRA preparation request messages. 
Table 3. Required Changes to Signaling Messages in CSFB case

	Required Changes to Signaling
	UE based CDMA network selection
	MME based CDMA network selection

	sRVCC
	-SIB8 (Contains parameters for one or more 1x networks)

-Measurement Report message (selected 1x network)
-UL S1 CDMA2000 Tunneling (selected 1x network)
	-SIB8(Contains parameters for one or more 1x networks)

-Initial Context Setup (selected 1x network, Attach/TAU Accept)

-HO from E-UTRA preparation request (already support to indicate the 1x network ID)


Proposal 3: For sRVCC, MME based CDMA network selection requires less modification to existing signalling messages.
3
Conclusion 
In this paper, we analyzed potential solutions to support RAN shared LTE network inter-working with CDMA network from signalling perspectives. To make this feature accomplished in the time scope of Rel-11, we propose to endorse the method with less signalling modifications for each scenario of CSFB, HRPD HO and sRVCC.
Proposal 1: For CSFB, MME based CDMA network selection requires less modifications to existing signalling messages.
Proposal 2: For HRPD HO, UE based CDMA network selection requires less modifications to existing signalling messages.
Proposal 3: For sRVCC, MME based CDMA network selection requires less modifications to existing signalling messages. 
4
Reference

[1] R2-123141   LS on CDMA2000 inter-working in LTE shared networks   May. 2012   Prague, Czech Republic
[2] S2-123400   Reply LS on CDMA2000 inter-working in LTE shared networks    July. 2012, Barcelona, Spain
[3] S2-123016 LTE RAN sharing by multiple CDMA2000 networks   July. 2012, Barcelona, Spain
1
10

[image: image6.emf]_1405607614.vsd
UE


eNodeB


MME


HRPD AN


UE powers on and selects LTE as its preferred network from multiple networks based on its policy


1a.SIB1 (contains LTE op’s PLMN ID)


1b.SIB8 (contains one or more HRPD networks’ paramters)


2. UE selects the PLMN from PLMN List in SIB1 which matches with its preferred LTE network, gets other parameters from SIB and performs LTE attach procedures


11. UE uses the selected HRPD network from eNB and gets more para which matches with this PLMN from SIB8, triggers HRPD registration through LTE Tunneling


12.UL Information Transfer/ (tunneled HRPD UATIRequest message) 


13. eNB selects HRPD Reference Cell ID based on MME selected HRPD network


14.Uplink CDMA2000 Tunneling/ (tunneled HRPD UATIRequest message)


5. MME selects HRPD network based on provisioning


15.S101 Direct Transfer Request/ (tunneled HRPD UATIRequest ) 


16.S101 Direct Transfer
 Request/ (tunneled HRPD UATIAssignment) 


17.Downlink CDMA2000 Tunneling/ (tunneled HRPD UATIAssignment)


18.DL Information 
Transfer/ (tunneled HRPD UATIAssignment)


3.RRC Connection setup


4. Initial UE message


6. Initial Context Setup Request
(MME selected HRPD network)


7. RRC processing until SRB2 and DRB are established


8. Initial Context Setup Response


9. HRPDParaRequest


10. HRPDParaResponse
(selected HRPD network)



_1405610083.vsd
UE


eNodeB


MME


1x IWS


1a. SIB1 (contains LTE op’s PLMN ID)


UE


eNodeB


MME


1x IWS


1a. SIB1 (contains LTE op’s PLMN ID)



_1405755243.vsd
1xCS SRVCC
UE


eNB


MME


1xCS
IWS


1xRTT
MSC



_1405609437.vsd
1xCS SRVCC
UE


eNB


MME


1xCS
IWS


1xRTT
MSC



_1405441287.vsd
UE


eNodeB


MME


HRPD AN


UE powers on and selects LTE as its preferred network from multiple networks based on its policy


1a.SIB1 (contains LTE op’s PLMN ID)


1b.SIB8 (contains one or more HRPD networks’ paramters)


2. UE selects the PLMN from PLMN List in SIB1 which matches with its preferred LTE network, gets other parameters from SIB and completes LTE attach procedures


3. UE selects a HRPD PLMN based on its selected LTE PLMN, PRL and SIB8, triggers HRPD registration through LTE Tunneling


4.UL Information Transfer/ (tunneled HRPD UATIRequest message) and selected HRPD network


5. eNB selects HRPD Reference Cell ID based on UE selected HRPD network


6.Uplink CDMA2000 Tunneling/ (tunneled HRPD UATIRequest message) and selected HRPD network


7. MME stored UE selected HRPD network if received firstly


8.S101 Direct Transfer Request/ (tunneled HRPD UATIRequest ) 


9.S101 Direct Transfer
 Request/ (tunneled HRPD UATIAssignment) 


10.Downlink CDMA2000 Tunneling/ (tunneled HRPD UATIAssignment)


11.DL Information 
Transfer/ (tunneled HRPD UATIAssignment)



_1405607598.vsd
UE


eNodeB


MME


HRPD AN


UE powers on and selects LTE as its preferred network from multiple networks based on its policy


1a.SIB1 (contains LTE op’s PLMN ID)


1b.SIB8 (contains one or more HRPD networks’ paramters)


2. UE selects the PLMN from PLMN List in SIB1 which matches with its preferred LTE network, gets other parameters from SIB and performs LTE attach procedures


11. UE uses the selected HRPD network from eNB and gets more para which matches with this PLMN from SIB8, triggers HRPD registration through LTE Tunneling


12.UL Information Transfer/ (tunneled HRPD UATIRequest message) 


13. eNB selects HRPD Reference Cell ID based on MME selected HRPD network


14.Uplink CDMA2000 Tunneling/ (tunneled HRPD UATIRequest message)


5. MME selects HRPD network based on provisioning


15.S101 Direct Transfer Request/ (tunneled HRPD UATIRequest ) 


16.S101 Direct Transfer
 Request/ (tunneled HRPD UATIAssignment) 


17.Downlink CDMA2000 Tunneling/ (tunneled HRPD UATIAssignment)


18.DL Information 
Transfer/ (tunneled HRPD UATIAssignment)


3.RRC Connection setup


4. Initial UE message


6. Initial Context Setup Request
(MME selected HRPD network)


7. RRC processing until SRB2 and DRB are established


8. Initial Context Setup Response


9. HRPDParaRequest


10. HRPDParaResponse
(selected HRPD network)



