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0. Abstract

This contribution investigates the requirements that should be satisfied and the issues that should be resolved for the implementation of the handover between DS-mode system and MC-mode system including IS-95 A/B, IS-2000 system. In this contribution, we consider the DS-41 system, whose configuration is that RNC based on DS-mode connects to the ANSI-41 based Core Network system.

1. Introduction

OHG technical framework recommends 4 requirements as followings: 

OHG-R.1 ANSI-41 and GSM MAP based services should be fully supported in the Radio Access Network associated with all three 3G CDMA modes.

OHG-R.2 Supports functionality based on synchronous operation such as location calculation, etc.

OHG-R.3 Supports seamless handoff between the harmonized DS and MC including IS-95 for ANSI-41 and the equivalent to this for UMTS/GSM.

OHG-R.4 Minimize the complexity of dual-mode and multi-band terminals and equipment.
One of the above requirements, the OHG-R.3 claims the inter-generation and inter-mode system handover between DS-mode system and MC-mode system including IS-95 A/B, IS-2000 system for the seamless service of the voice/circuit data/packet data. 

In order to satisfy this requirement, first of all, we need to clarify the requirements for guiding the discussion to the solution and to investigate the issues that should be resolved for the materialization of the discussion in detail. 

2. Requirements

Particularly speaking, the following requirements for the handover between DS mode and the MC-mode including IS-95 A/B, IS-2000 system should be satisfied: 

2.1. Service Requirements

SR.1 Supports the intra-mode system handover(the softer/soft/hard handover of the intra-DS mode system, the intra-MC mode system including IS-95 A/B, IS-2000 system)(Mandatory)

SR.2 Supports the hard handover between DS-mode system and MC-mode system including IS-95 A/B, IS-2000 system(Mandatory)

SR.3 Supports the Service Negotiation for the inter-mode system handover(Mandatory)

SR.4 Supports MAHO(Mobile Assisted Handover Operation)(Mandatory)

2.2. Technical Requirements

TR.1 Exchanges a timing information between UE and RNC regarding other system(Mandatory)

TR.2 Provides the best way to assist the acquisition of the cell(Mandatory)

TR.3 Modifies a little functional entities for call processing and mobility management due to change of L3(IS-95A/B, IS-2000) with extracted CC/MM(Mandatory)

TR.4 Supports MAHO from Radio Side and Network Side(Mandatory)

TR.5 Enables the exchange of necessary information between RNC of DS-mode and BSC
 of MC-mode for supporting the inter-mode system handover(Optional)

TR.6 Maintains the existing network architecture of 3GPP2 including network entities such as BSC, MSC, VLR/HLR, PDSN(Packet Data Serving Node) and so on(Mandatory)

TR.7 Follows 3G IOS V4/V5 for Access Network Interface Specification(Mandatory)

TR.8 Follows ANSI-41D for Core Network MAP Specification(Mandatory)

2.3. Performance Requirements 

PR.1 Minimize the complexity of the implementation for the inter-mode system handover(Mandatory)

PR.2 Satisfies the following time limits for inter-mode system handover, which is defined as the duration time from the instant of sending Handover Direction Message by BSC to the instant of receiving Handover Completion Message from UE (Mandatory)

· Voice/Circuit Data Handover(Inter-BSC Hard Handover)

· From DS to IS-95 A/B, IS-2000 : 

   500 ms(Asynchronous Mode DS), 200 ms(Synchronous Mode DS)

· From IS-95 A/B, IS-2000 to DS : 200 ms

· Packet Data Handover : F.F.S

PR.3 Minimize the spending time for Cell Searching, Acquisition for PN-offset of the neighboring BTS based on MC-mode and Synchronization(Mandatory)

3. Issues

In order to satisfy the requirements described in section 2, we should resolve the following issues.

3.1. Technical Issues

· How to search the BTS of MC-mode for supporting MAHO

· How to find the PN-offset of the neighboring BTS based on MC-mode

· How to synchronize the system timing between UE and BTS of MC-mode

· In the packet call case, the dormant or suspended handover from IS-2000 system to DS system and vice versa can cause the detection of the different mode BSC/RNC in dormant or suspended state. How can the UE detect the different mode BSC/RNC in dormant or suspended state?

· How to enhance the 3G-IOS for supporting inter-mode system handover

3.2. H&E(Hooks and Extensions) of L1/L2/L3

The H&E for resolving the above technical issues should be clarified in detail later. 

· H&E in L1 of DS-mode are related to the issue: Cell Searching, PN-offset Acquisition, and Synchronization.
· H&E in L2 of DS-mode are related to the support of H&E in L1 of DS-mode

· H&E in L3 of IS-2000 are related to the signaling messages to support the handover.

3.3. Impacts on the A-Interface

The impacts on A-Interface may be as follows.

· All information elements related to the Physical Channel Identity in 3G-IOS should be enhanced for accommodation of the DS-mode physical channel.
 

· The new signaling messages between RNC of DS-mode and BSC of MC-mode that are used to transfer the necessary information for the acquisition of the neighboring BSCs may be required.

· In the packet data call case, the dormant handover from BSC based on IS-2000 to RNC based on DS may cause the change of the call-flows in the current 3G IOS discussion.

3.4. Impacts on 3GPP/3GPP2

For resolving the technical issues described in 3.1, we give an example of the solution in Appendix. The example in Appendix shall require the investigations of both 3GPP and 3GPP2 as followings.

· As we see in the example in Appendix, we need a considerable interaction between 3GPP and 3GPP2 bodies to achieve one of the goals(the resolutions for technical issues) we set.

· We expect the need to have a total solution discussed by both parties. 

· Therefore, a certain team in which both 3GPP and 3GPP2 members participate, is necessary for this issue 

4. Proposal

As we described, the inter-mode system handover can raise the various issues and the mutual investigations of the 3GPP/3GPP2 each other. We proposed here followings:

· Adopts the described requirements.

· Clarifies the technical issues that should be resolved.

· Organize the joint 3GPP/3GPP2 activities for resolving the technical issue.

Appendix.  Example for resolving the technical issues

A.1. Example

· BSC of MC-mode broadcasts a new short Synch-channel that only carries PN offset.

· Asynchronous DS lets UE know the Long Code State or the System Time through BCH or HDM signaling message.

A.2. Justification for the example

· One of the problem in the DS to MC handover is how to know PN offset of MC cell. Even when UE acquires the MC pilot channel, there is no way to know PN offset of the cell unless UE demodulate Synch-channel. It will take about at least 500ms. If MC has such a short Synch-channel, then it triggers handover procedure quickly.

· If Asynchronous DS can provide Long Code State or System time, then it also speeds up handover procedure because UE does not have to decode Synch channel.















































































































































































































































































� BSC is the terminology of 3GPP2 corresponding to RNC of 3GPP.


� 3GPP2 TSG-A and TSG-P are investigating the following issues: architecture, interface, protocol, call-flow and so on for packet data service at present. There may be some impacts on the required time limit by the above investigating issues for inter-mode system handover of packet data. However, it is natural that the required time limit of packet data is almost equal to that of voice/circuit data.


� In the current discussion of 3GPP2 TSG-A and TSG-P on the packet data service, the dormant or suspended handover means the handover in MAC dormant or suspended state without any dedicated traffic channel. It seems that there is no impact on the Network Architecture of TSG-P including the R-P interface and the upper side than R-P interface side. However, in the Radio Access Network Side(BTS-BSC-MSC), it seems that there may be some impacts such as the detection of the different mode system in dormant/suspended state with common channel and the service re-negotiation between the different BSC/RNC during the suspended hadover.


� For an example, there are A1(MSC-BSC signaling interface) signaling messages including IS-95 Channel Identity such as Handoff Required/Handoff Request/Handoff Request Acknowledge/Handoff Command in the current 3G IOS. For supporting the inter-mode system handover, DS-Channel Identity information element similar to IS-95 Channel identity should be newly defined in the above messages.


� When an UE using MC-mode enters into the RNC of DS-mode in dormant or suspended state, it should detect the new RNC of DS-mode and change its mode into DS-mode. After the change of the mode in UE and the UE acquisition of the corresponding DS-mode RNC, UE can send the origination message for packet origination to RNC or the RNC can send the packet termination message to UE. During the suspended handover, the service option, RLP information, etc of the corresponding UE managed by the previous BSC of MC-mode should be released prior to the new packet service in the newly entered RNC of DS-mode. It seems that there is a need to negotiate serivice configuration.





