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1. Concept

3GPP2 is developing a standard for cdma2000 MC-MAP (cdma2000 Multi-Carrier Radio Access Network connected with a GSM-MAP Core Network). Since cdma2000 MC-MAP shares the same type of Core Network as GSM, the handover between these different Radio Access Technologies is considered to be feasible. 

Let us assume that a mobile station starts a PS call while in a cdma2000 MC-MAP system. When the mobile station reaches an area with dual coverage (cdma2000 MC-MAP and GSM), it will be instructed by the cdma2000 MC Radio Access Network to search for GSM neighbour cell. This search will be based on the mobile station Inter-System Capabilities that the cdma2000 MC Radio Access Network has previously requested. The mobile station sends periodically the result of the GSM measurements to the cdma2000 MC Radio Access Network. In order to reduce the number of reports the mobile station shall not perform any measurements until the quality of the MC radio link crosses a quality threshold. Moreover the mobile station shall not report GSM cells whose quality is below a threshold, even if the cells were included in the request for measurements.

2. Handover from cdma2000 MC-MAP to GSM – Signalling requirements

At present, Handover from cdma2000 MC-MAP to GSM is defined in the draft version of the cdma2000 MC-MAP specification (see Figure 1) attached to this contribution, where the signalling flow is reported. Before sending the Candidate Frequency Search Request message, the MC base station requests the mobile station Inter-System Capabilities (not Shown in the figure).

Note that currently the [GSM Payload] carried by the MC-MAP Intersystem Handover Command Message is defined with a pointer to Section 9.1.15 of GSM 04.08. If SMG2 believes that a different reference should be included instead, it would be appreciated if SMG2 would inform the interested parties. The scheme outlined in Figure 1 is exactly the same approach used for inter-system handoff from cdma2000 to AMPS and for hard handoff between different frequencies of cdma2000.

.


[image: image1.wmf]UE/MS

BSS

BS

MC

GSM

Handover Preparation

Handover Complete

Handover Completion

System Acquisition and Access

Candidate Frequency

Search Request M.

Candidate Frequency

Search Response M.

MC-MAP Inter

System Handover

Command Message

[GSM Payload]

Candidate Frequency

Search Report M.

Candidate Frequency

Search Report M.

Candidate Frequency

Search Control M.

Candidate Frequency

Search Report M.


Figure 1. cdma2000 MC-MAP to GSM Handover

Note that cdma2000 MC-MAP is based on a GSM-MAP Core Network (CN). Therefore the interactions with the core network required by the above-described handover should be similar to the case of handover between GSM and WCDMA.

3. Example of inter-frequency procedure in cdma2000

The procedure described below is reported as example since the Handover from cdma2000 MC-MAP to GSM is based on the same principles. The procedure can also be found in Appendix B of 3GPP2 C.P9003 (Figure B-13 of 3GPP2 C.P9003).

Mobile Station



Base Station

(Serving Frequency = F1)



(Serving Frequency = F1)

•
Receives Candidate Frequency Search Request Message.
<
Forward Traffic Channel on F1
<
•
Sends Candidate Frequency Search Request Message (non-empty Search Set; Candidate Frequency = F2).

•
Computes search time for Candidate Frequency Search Set.


Sends Candidate Frequency Search Response Message.
>
Reverse Traffic Channel on F1
>
•
Receives Candidate Frequency Search Response Message.





(Decides to initiate periodic search)

•
Receives Candidate Frequency Search Control Message.
Initializes and enables periodic search timer.
<
Forward Traffic Channel on F1
<
•
Sends Candidate Frequency Search Control Message (start periodic search; Candidate Frequency = F2).

(Periodic search timer running)






•
Performs a search of Candi-date Frequency Search Set by executing the following actions before periodic search timer expires:





(
Saves current configuration.
Discontinues use of serving Active Set.





(
Tunes to F2.





(
Searches pilots in Candidate Frequency Search Set.





(Continued on next page)



(Continued on next page)

Figure 3.  Call Flow for Inter-Frequency Handoff (Periodic Search Using Candidate Frequency Search Control Message) (Part 1 of 3)
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(
Re-tunes to F1.
Restores old configuration.
Resumes use of serving Active Set.





(
Sends Candidate Frequency Search Report Message reporting pilots in Candidate Frequency Search Set above CF_T_ADD.
>
Reverse Traffic Channel on F1
>
•
Receives Candidate Frequency Search Report Message.

(Continues communication 
on F1)



(Continues communication 
on F1)

(Periodic search timer expires)
•
Initializes and enables periodic search timer.





(Continues periodic search on F2 by repeating the search described above, once every search period)










(Decides to hand off mobile station to Active Set on F2)
(Starts transmitting on Forward Traffic Channel on F2)
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Figure 3.  Call Flow for Inter-Frequency Handoff (Periodic Search Using Candidate Frequency Search Control Message) (Part 2 of 3)
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•
Receives General Handoff Direction Message.
Disables periodic search timer.
Saves current configuration.
Discontinues use of serving Active Set.
<
Forward Traffic Channel on F1
<
•
Sends General Handoff Direction Message 
(RETURN_IF_HO_FAIL = ‘1’; Target Frequency = F2).

(Maintains Forward and Reverse Traffic Channels 
on F1)

•
Tunes to F2.
Attempts to hand off to target Active Set.





(Handoff attempt succeeds)





(Starts transmitting on Reverse Traffic Channel on F2)



(Starts receiving on Reverse Traffic Channel on F2)

•
Sends Handoff Completion Message.
>
Reverse Traffic Channel on F2
>
•
Receives Handoff Completion Message.
(Discontinues use of Active Set on F1)


(Continues communication 
on F2)




(Continues communication 
on F2)

Figure 3.  Call Flow for Inter-Frequency Handoff (Periodic Search Using Candidate Frequency Search Control Message) (Part 3 of 3)
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