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1 Introduction
At the RAN2#58bis meeting a number of requirements were agreed for inter-working between E-UTRAN and CDMA 2000 accesses [1]. In order to support these inter-working requirements some additional functionalities are needed in the SAE/LTE standard. This contribution focuses on radio signalling procedures and identifies the relevant modifications / additions to the E-UTRAN radio protocols in order to support idle and active mode mobility between E-UTRAN and HRPD (EV-DO), and between E-UTRAN and 1xRTT access networks.
2 Discussion
2.1 General

This contribution is proposing some high level signalling procedures for active (network controlled) and idle (UE controlled) mobility between E-UTRAN and HRPD, and between E-UTRAN and 1xRTT. For each procedure the relevant radio interface signalling functionality (i.e. RAN2 functionality) needed in order to support mobility between E-UTRAN and HRPD, and between E-UTRAN and 1xRTT is identified. 

2.2 Handover from E-UTRAN to HRPD (Active Mode)
2.2.1 High level principles
The procedure is split into two different parts (Pre-registration and Handover). The solution is based on the ability of E-UTRAN to tunnel messages between the UE and HRPD access network.

2.2.2 Pre-registration procedure
The purpose of the pre-registration is to minimize the actual handover preparation time, by letting the UE pre-register to the HRPD in advance of the handover, avoiding the need to perform the registration during the handover preparation phase, which would increase the handover preparation delay by several seconds. This is deemed beneficial since it reduces the risk of the UE experiencing a radio link failure in E-UTRAN while waiting for the “handover command”. It is assumed that the E-UTRAN network is in control over when the UE should perform the pre-registration (e.g. using a semi-static indication on the E-UTRAN sys info broadcast). The benefit with network controlled pre-registration is that it makes it possible to avoid pre-registration attempts in areas with no HRPD coverage or no support for HRPD pre-registration. Solutions for pre-registrations in idle mode are FFS.
The pre-condition of the pre-registration is that the UE is already attached to the E-UTRAN network and the UE does not have a dormant session in the HRPD network yet. 

The detailed pre-registration signalling will be specified in 3GPP2, and the procedure should be transparent to the E-UTRAN network (e.g. the messages should be tunnelled inside RRC and S1-AP messages between the UE and MME and in some generic “transfer” messages between source MME and target RNC). Solutions for maintaining HRPD contexts are FFS but are not expected to introduce any impacts to E-UTRAN.  It is FFS if the E-UTRAN needs to be aware of whether the UE is pre-registered or not. 
Figure 1 shows the procedure. At the end of the pre-registration the UE has a valid context in the HRPD access. 
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Figure 1 Proposed pre-registration to HRPD procedure
Functionality required in E-UTRAN radio signalling protocols:
1) Mechanism to control when the UE should perform the pre-registration in order to avoid UEs pre-registering in areas where there is no HRPD service.

2) Mechanism to tunnel HRPD messages over E-UTRAN radio. 

2.2.3 Handover from E-UTRAN to HRPD (Active Mode)
The purpose of the handover procedure is to prepare resources in the target system in order to minimize the outage time when the UE switches from the source to the target cell. During the handover preparation phase the UE can continue to send / receive data on the E-UTRAN radio until it receives the “handover command” ordering the UE to switch to the target HRPD cell. 
Figure 2 shows the handover procedure. The pre-condition for the procedure is that the UE is attached in the E-UTRAN network in E-UTRAN_ACTIVE state and has a dormant HRPD session in the target network (setup during pre-registration). The triggering for the handover is done by the eNB based on measurement reporting from the UE. The measurement principles and reporting mechanisms can be aligned with existing E-UTRAN procedures (detailed principles should be captured in the measurement section in the TR 36.938). 
It is expected that there is no need for the eNB to be involved in the HRPD signalling and it is assumed that the handover signalling itself should be performed transparently between the UE and HRPD Access. The eNB will just trigger the UE to perform the handover. The actual handover signalling between the UE and HRPD network is 3GPP2 specific and does not impact E-UTRAN radio protocols. It is beneficial if E-UTRAN receives information from the HRPD network about the high level progress of the ongoing HRPD signalling (e.g. Handover Success, Handover Failure). Detailed mechanism to provide this information is FFS. It is also FFS if E-UTRAN provides additional information to the HRPD network. 
When the UE receives the HRPD traffic channel assignment (tunnelled in the DL over the E-UTRAN radio) it will leave the E-UTRAN radio and perform its access over the HRPD radio. Mechanism to trigger the release the UE context on the LTE side after the handover is FFS.
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Figure 2 Handover Procedure
Functionality required in E-UTRAN radio signalling protocols:
1) Mechanism to control UE measurement on HRPD cells (e.g. neighbouring cell information), to provide measurement gaps and to control the UE measurement reporting (e.g. periodic, event driven). Alignment with existing E-UTRAN mechanism is desirable. Details will be captured in the measurement section in the TR 36.938.
2) A RRC message to trigger the UE to perform the handover towards HRPD (in principle asking the UE to request a traffic channel in the HRPD target cell).
3) Introduce a new UE E-UTRAN radio access capability indicating support for HRPD (including supported bands, measurement capabilities).
2.3 Cell Re-selection from E-UTRAN to HRPD (Idle Mode)

In case of idle mode mobility no signalling is really required on the E-UTRAN side; however it would be possible to reduce the outage time and minimize the risk of lost page messages if the UE has performed a pre-registration to the HRPD access as described for active mode mobility. The E-UTRAN system also needs to provide HRPD neighbouring cell information as well as possible terminal steering mechanism in order to control the UE idle mode mobility between E-UTRAN and HRPD. This neighbouring cell information can be provided on the E-UTRAN system broadcast, details should be captured in the system information section in the TR 36.938.

Below is the proposed signalling flow for this scenario.

The pre-condition is that the UE is attached in the E-UTRAN network and is in E-UTRAN_IDLE state, and the UE has a dormant HRPD session in the target HRPD network, either through the pre-registration procedure or previous HRPD attachment. Mechanism to trigger the release the UE context on the LTE side after the handover is FFS.
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Figure 3 E-UTRAN to HRPD handover in idle mode
Functionality required in E-UTRAN radio signalling protocols:
1) Provide neighbouring HRPD cell information to the UE in LTE_IDLE. The information can be provided on E-UTRAN system broadcast. Detailed parameters are FFS and should be studied carefully in order to minimize the overhead on system information broadcast. The possibility to broadcast HRPD sys info in E-UTRAN should not negatively affect networks not deploying HRPD.
2) Mechanism to control terminal system selection between E-UTRAN and HRPD. Detailed solutions FFS, alignment with E-UTRAN mechanism to control system selection between 3GPP technologies (e.g. GERAN, UTRAN) is desirable. 

2.4 Handover from HRPD to E-UTRAN (Active Mode)
In this direction the UE will perform an Attach procedure and trigger relocation to E-UTRAN while it is still in HRPD. The signalling will be tunnelled transparently over the HRPD access and the HRPD – MME interface. Figure 4 illustrates the high level procedure, the detailed procedure including the order of the messages is FFS pending discussions in other working groups. It is assumed that the procedure will share commonalities with existing Attach and S1 Relocation procedures specified in TS 23.401.
The key RAN functionality in this procedure is the construction of the RRC Handover to E-UTRAN command and the corresponding acknowledgement message (HO Complete).
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Figure 4 HRPD to E-UTRAN handover (Active Mode)
Functionality required in E-UTRAN radio signalling protocols:
1) A E-UTRAN RRC Handover to E-UTRAN message containing RRC connection information as well as tunnelled NAS information. The message is tunnelled over the HRPD radio. Detailed solution is FFS.

2) A E-UTRAN RRC Handover to E-UTRAN response message. The message is sent over the E-UTRAN radio.

2.5 Cell Re-selection from HRPD to E-UTRAN (Idle Mode)

2.5.1 High level principles
In case of idle mode mobility no signalling is really required on the HRPD side; however it would be possible to reduce the outage time and minimize the risk of lost page messages if the UE would perform a pre-registration through the HRPD access prior to leaving HRPD and performing a Tracking Area Update.
2.5.2 Pre-registration phase
The pre-registration procedure should be similar to the normal Attach procedure specified in 23.401 with the difference that no S1 context is setup (only transparent signalling over HRPD access is performed).
Functionality required in E-UTRAN radio signalling protocols:
No specific E-UTRAN functionality is required.
2.5.2.1 Execution phase

This phase is performed by the UE upon switching its radio to E-UTRAN. The normal Tracking Area Procedure is used, in which transition from LTE_Idle to LTE_Idle is performed.

Functionality required in E-UTRAN radio signalling protocols:

No specific E-UTRAN functionality is required.

2.6 Handover from E-UTRAN to 1xRTT with an active voice call session
This section is describing the procedure for handover of a voice call session from E-UTRAN to 1xRTT, the solution is based on similar functionality between HRPD and 1xRTT. The basic principle is to use transparent tunnelling of 3GPP2 signalling over the E-UTRAN radio. A similar mechanism as in the HRPD case is needed to control measurement and measurement reporting, and trigger handover. Registration and handover is performed directly after the handover decision has been made. No pre-registration is proposed since it is not supported in existing 1xRTT procedures.
The figure below shows the high level procedure which is similar to existing 3GPP2 procedure for voice call handover from HRPD to 1xRTT (IMS and detailed 1xRTT signalling is not shown).


[image: image5.emf]UE

Source

eNB

Source

MME

1xRTT 

Access and 

Core 

E-UTRAN Radio Tunnel

Decision of IxRTThandover

1xRTT handover signalling 1xRTT handover signalling

MME<-> 1xRTT Tunnel

S1-AP Tunnel

1xRTT handover signalling

Initiate 1xRTT handover

1xRTT signalling

UE leaves E-UTRAN 

radio


Figure 5 E-UTRAN to 1xRTT handover
Functionality required in E-UTRAN radio signalling protocols:
1) Mechanism to tunnel 1xRTT messages over the E-UTRAN radio.

2) Mechanism to control UE measurement on 1xRTT cells (e.g. neighbouring cell information), to provide measurement gaps and to control the UE measurement reporting (e.g. periodic, event driven). Alignment with the existing E-UTRAN mechanism is desirable.

3) Introduce a new UE E-UTRAN radio access capability indicating support for 1xRTT (including supported bands, measurement capability).

4) A RRC message to trigger the UE to perform the handover towards 1xRTT.

2.7 Idle mode mobility between E-UTRAN to 1xRTT

In E-UTRAN_IDLE it is proposed to rely on normal Attach / Detach procedures to support mobility between E-UTRAN and 1xRTT. Similar to HRPD inter-working it is proposed that E-UTRAN should provide 1xRTT neighbouring cell information on the E-UTRAN system information broadcast. 

Functionality required in E-UTRAN radio signalling protocols:
1) Provide neighbouring 1xRTT cell information to the UE in LTE_IDLE. The information can be provided on E-UTRAN system broadcast. Detailed parameters are FFS and should be studied carefully in order to minimize the overhead on system information broadcast. The possibility to broadcast 1xRTT sys info in E-UTRAN should not negatively affect networks not deploying 1xRTT.

2) Mechanism to control terminal system selection between E-UTRAN and 1xRTT. Detailed solutions FFS, alignment with E-UTRAN mechanism to control system selection between 3GPP technologies (e.g. GERAN, UTRAN) is desirable. 

3 Conclusion

It is proposed to agree on the principles summarized below and to agree on proposed TR text capturing the high-level procedures (Note: the proposed TR text is identical to the corresponding text in section 2 with the exception of section headings and figure naming).

The following radio signalling related functionality is identified in order to support idle and active mode mobility from E-UTRAN to HRPD:
1) Mechanism to control when the UE should perform the pre-registration in order to avoid UEs pre-registering in areas where there is no HRPD service.

2) Mechanism to tunnel HRPD messages over E-UTRAN radio. 

3) Mechanism to control UE measurement on HRPD cells (e.g. neighbouring cell information), to provide measurement gaps and to control the UE measurement reporting (e.g. periodic, event driven). Alignment with existing E-UTRAN mechanism is desirable. Details will be captured in the measurement section in the TR 36.938.
4) A RRC message to trigger the UE to perform the handover towards HRPD (in principle asking the UE to request a traffic channel in the HRPD target cell).

5) Introduce a new UE E-UTRAN radio access capability indicating support for HRPD (including supported bands, measurement capabilities).

6) Provide neighbouring HRPD cell information to the UE in LTE_IDLE. The information can be provided on the E-UTRAN system broadcast. Detailed parameters are FFS and should be studied carefully in order to minimize the overhead on system information broadcast. The possibility to broadcast HRPD sys info in E-UTRAN should not negatively affect networks not deploying HRPD.

7) Mechanism to control terminal system selection between E-UTRAN and HRPD. Detailed solutions FFS, alignment with E-UTRAN mechanism to control system selection between 3GPP technologies (e.g. GERAN, UTRAN) is desirable. 

The following radio signalling related functionality is identified in order to support idle and active mode mobility from HRPD to E-UTRAN:

1) A E-UTRAN RRC Handover to E-UTRAN message containing RRC connection information as well as tunnelled NAS information. The message is tunnelled over the HRPD radio. Detailed solution is FFS.

2) A E-UTRAN RRC Handover to E-UTRAN response message. The message is sent over the E-UTRAN radio.
The following radio signalling related functionality is identified in order to support idle and active mode mobility from E-UTRAN to 1xRTT:

1) Mechanism to tunnel 1xRTT messages over E-UTRAN radio.

2) Mechanism to control UE measurement on 1xRTT cells (e.g. neighbouring cell information), to provide measurement gaps and to control the UE measurement reporting (e.g. periodic, event driven). Alignment with existing E-UTRAN mechanism is desirable.

3) Introduce a new UE E-UTRAN radio access capability indicating support for 1xRTT (including supported bands, measurement capability).

4) A RRC message to trigger the UE to perform the handover towards 1xRTT.

5) Provide neighbouring 1xRTT cell information to the UE in LTE_IDLE. The information can be provided on E-UTRAN system broadcast. Detailed parameters are FFS and should be studied carefully in order to minimize the overhead on system information broadcast. The possibility to broadcast 1xRTT sys info in E-UTRAN should not negatively affect networks not deploying 1xRTT.

6) Mechanism to control terminal system selection between E-UTRAN and 1xRTT. Detailed solutions FFS, alignment with E-UTRAN mechanism to control system selection between 3GPP technologies (e.g. GERAN, UTRAN) is desirable. 
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TEXT PROPOSAL TO TR 36.938

5
Mobility between E-UTRAN and 3GPP2 Networks

5.1
Introduction

The E-UTRAN shall have the following capabilities:

1. Support measurements of cdma2000 channels from the EUTRAN.

2. Support the ability to trigger a handover to the cdma2000 system.

3. Support the ability to tunnel messages between the cdma 2000 system and the E-UTRAN system.   

4. Enable varying level of interworking in the specification. Depending on interworking level UE may need to use a tunnelling mechanism that minimizes the coupling between the EUTRAN and the cdma2000 systems (to perform a handover towards a cdma2000 system).  

5. The E-UTRA specifications shall allow different terminal design and interworking levels between cdma 2000 and E-UTRA.

5.2
Mobility between E-UTRAN and HRPD

Editor’s note: we can put here high level requirements and design principles for mobility between E-UTRAN and HRPD.

· The system shall support bidirectional seamless service continuity between cdma2000 HRPD (1xEV-DO) Release A Error! Reference source not found. and E-UTRAN for best-effort and real-time applications.

· The system shall support bidirectional seamless service continuity between cdma2000 HRPD (1xEV-DO) Release 0 Error! Reference source not found. and E-UTRAN for best-effort applications.
5.2.1
Supported Frequency Band and System Release

Editor’s note: to specify the versions of E-UTRAN and HRPD and the frequency bands, including duplex modes, for which mobility is supported.

The system shall support mobility between E-UTRAN and cdma2000 HRPD Release A among all cdma2000 band classes Error! Reference source not found. and E-UTRAN band classes.

The system shall support mobility between E-UTRAN and cdma2000 HRPD Release 0 among cdma2000 band classes Error! Reference source not found. and all E-UTRAN band classes.

5.2.2
Network Architecture and Interfaces

Editor’s note: to specify/reference the network architecture and interfaces supporting mobility between E-UTRAN and HRPD networks. If common network architecture and interfaces are agreed for these non - 3GPP technologies, related sections can be merged to generate a common section. 

5.2.3
Mobility from E-UTRAN to HRPD

5.2.3.1
HRPD System Information Transmission in E-UTRAN

Editor’s note: to specify what kind of HRPD system information is needed and how it will be transmitted in E-UTRAN.
5.2.3.2
Measuring HRPD from E-UTRAN

Editor’s note: to specify what kind of HRPD measurement is needed and how it will be done in E-UTRAN.

5.2.3.3
E-UTRAN to HRPD Cell Re-selection

Editor’s note: to specify mobility mechanism/procedure when mobile is handed over to HRPD from E-UTRAN in idle mode.
In case of idle mode mobility no signalling is really required on the E-UTRAN side; however it would be possible to reduce the outage time and minimize the risk of lost page messages if the UE has performed a pre-registration to the HRPD access as described for active mode mobility. The E-UTRAN system also needs to provide HRPD neighbouring cell information as well as possible terminal steering mechanism in order to control the UE idle mode mobility between E-UTRAN and HRPD. This neighbouring cell information can be provided on the E-UTRAN system broadcast, details should be captured in the system information section in the TR 36.938.

Below is the proposed signalling flow for this scenario.

The pre-condition is that the UE is attached in the E-UTRAN network and is in E-UTRAN_IDLE state, and the UE has a dormant HRPD session in the target HRPD network, either through the pre-registration procedure or previous HRPD attachment. Mechanism to trigger the release the UE context on the LTE side after the handover is FFS.


[image: image6.emf]UE

Source

eNB

Source

MME

HRPD Access

Serving GW

PDN GW

Decision to move to

HRPD

HRPD signalling

UE leaves E-UTRAN 

radio

Updated UE location


Figure 5.2.3.3-1 E-UTRAN to HRPD handover in idle mode
Functionality required in E-UTRAN radio signalling protocols:
1) Provide neighbouring HRPD cell information to the UE in LTE_IDLE. The information can be provided on E-UTRAN system broadcast. Detailed parameters are FFS and should be studied carefully in order to minimize the overhead on system information broadcast. The possibility to broadcast HRPD sys info in E-UTRAN should not negatively affect networks not deploying HRPD.

2) Mechanism to control terminal system selection between E-UTRAN and HRPD. Detailed solutions FFS, alignment with E-UTRAN mechanism to control system selection between 3GPP technologies (e.g. GERAN, UTRAN) is desirable. 

5.2.3.4
E-UTRAN to HRPD Handover

Editor’s note: to specify mobility mechanism/procedure when mobile is handed over to HRPD from E-UTRAN in active mode.
5.2.3.4.1
High level principles
The procedure is split into two different parts (Pre-registration and Handover). The solution is based on the ability of E-UTRAN to tunnel messages between the UE and HRPD access network.

5.2.3.4.2
Pre-registration procedure

The purpose of the pre-registration is to minimize the actual handover preparation time, by letting the UE pre-register to the HRPD in advance of the handover, avoiding the need to perform the registration during the handover preparation phase, which would increase the handover preparation delay by several seconds. This is deemed beneficial since it reduces the risk of the UE experiencing a radio link failure in E-UTRAN while waiting for the “handover command”. It is assumed that the E-UTRAN network is in control over when the UE should perform the pre-registration (e.g. using a semi-static indication on the E-UTRAN sys info broadcast). The benefit with network controlled pre-registration is that it makes it possible to avoid pre-registration attempts in areas with no HRPD coverage or no support for HRPD pre-registration. Solutions for pre-registrations in idle mode are FFS.

The pre-condition of the pre-registration is that the UE is already attached to the E-UTRAN network and the UE does not have a dormant session in the HRPD network yet. 

The detailed pre-registration signalling will be specified in 3GPP2, and the procedure should be transparent to the E-UTRAN network (e.g. the messages should be tunnelled inside RRC and S1-AP messages between the UE and MME and in some generic “transfer” messages between source MME and target RNC). Solutions for maintaining HRPD contexts are FFS but are not expected to introduce any impacts to E-UTRAN. It is FFS if the E-UTRAN needs to be aware of whether the UE is pre-registered or not.

Figure 5.2.3.4.2-1 shows the procedure. At the end of the pre-registration the UE has a valid context in the HRPD access. 
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Figure 5.2.3.4.2-1 Proposed pre-registration to HRPD procedure

Functionality required in E-UTRAN radio signalling protocols:
1) Mechanism to control when the UE should perform the pre-registration in order to avoid UEs pre-registering in areas where there is no HRPD service.

2) Mechanism to tunnel HRPD messages over E-UTRAN radio. 

5.2.3.4.3
Handover from E-UTRAN to HRPD (Active Mode)
The purpose of the handover procedure is to prepare resources in the target system in order to minimize the outage time when the UE switches from the source to the target cell. During the handover preparation phase the UE can continue to send / receive data on the E-UTRAN radio until it receives the “handover command” ordering the UE to switch to the target HRPD cell. 
Figure 5.2.3.4.3-1 shows the handover procedure. The pre-condition for the procedure is that the UE is attached in the E-UTRAN network in E-UTRAN_ACTIVE state and has a dormant HRPD session in the target network (setup during pre-registration). The triggering for the handover is done by the eNB based on measurement reporting from the UE. The measurement principles and reporting mechanisms can be aligned with existing E-UTRAN procedures (detailed principles should be captured in the measurement section in the TR 36.938). 

It is expected that there is no need for the eNB to be involved in the HRPD signalling and it is assumed that the handover signalling itself should be performed transparently between the UE and HRPD Access. The eNB will just trigger the UE to perform the handover. The actual handover signalling between the UE and HRPD network is 3GPP2 specific and does not impact E-UTRAN radio protocols. It is beneficial if E-UTRAN receives information from the HRPD network about the high level progress of the ongoing HRPD signalling (e.g. Handover Success, Handover Failure). Detailed mechanism to provide this information is FFS. It is also FFS if E-UTRAN provides additional information to the HRPD network. 

When the UE receives the HRPD traffic channel assignment (tunnelled in the DL over the E-UTRAN radio) it will leave the E-UTRAN radio and perform its access over the HRPD radio. Mechanism to trigger the release the UE context on the LTE side after the handover is FFS.
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Figure 5.2.3.4.3-1 Handover Procedure
Functionality required in E-UTRAN radio signalling protocols:
1) Mechanism to control UE measurement on HRPD cells (e.g. neighbouring cell information), to provide measurement gaps and to control the UE measurement reporting (e.g. periodic, event driven). Alignment with existing E-UTRAN mechanism is desirable. Details will be captured in the measurement section in the TR 36.938.
2) A RRC message to trigger the UE to perform the handover towards HRPD (in principle asking the UE to request a traffic channel in the HRPD target cell).

3) Introduce a new UE E-UTRAN radio access capability indicating support for HRPD (including supported bands, measurement capabilities).

5.2.4
Mobility from HRPD to E-UTRAN

5.2.4.1
HRPD to E-UTRAN Cell Re-selection

Editor’s note: to specify E-UTRAN-side mobility mechanism/procedure when mobile is handed over from HRPD in idle mode.
5.2.4.1.1
High level principles
In case of idle mode mobility no signalling is really required on the HRPD side; however it would be possible to reduce the outage time and minimize the risk of lost page messages if the UE would perform a pre-registration through the HRPD access prior to leaving HRPD and performing a Tracking Area Update.

5.2.4.1.2
Pre-registration phase
The pre-registration procedure should be similar to the normal Attach procedure specified in 23.401 with the difference that no S1 context is setup (only transparent signalling over HRPD access is performed).
Functionality required in E-UTRAN radio signalling protocols:
No specific E-UTRAN functionality is required.

5.2.4.1.2
Execution phase

This phase is performed by the UE upon switching its radio to E-UTRAN. The normal Tracking Area Procedure is used, in which transition from LTE_Idle to LTE_Idle is performed.

Functionality required in E-UTRAN radio signalling protocols:

No specific E-UTRAN functionality is required.

5.2.4.2
HRPD to E-UTRAN Handover

Editor’s note: to specify E-UTRAN-side mobility mechanism/procedure when mobile is handed over from HRPD in active mode.
In this direction the UE will perform an Attach procedure and trigger relocation to E-UTRAN while it is still in HRPD. The signalling will be tunnelled transparently over the HRPD access and the HRPD – MME interface. Figure 5.2.4.2-1 illustrates the high level procedure, the detailed procedure including the order of the messages is FFS pending discussions in other working groups. It is assumed that the procedure will share commonalities with existing Attach and S1 Relocation procedures specified in TS 23.401.
The key RAN functionality in this procedure is the construction of the RRC Handover to E-UTRAN command and the corresponding acknowledgement message (HO Complete).
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Figure 5.2.4.2-1 HRPD to E-UTRAN handover (Active Mode)
Functionality required in E-UTRAN radio signalling protocols:
1) A E-UTRAN RRC Handover to E-UTRAN message containing RRC connection information as well as tunnelled NAS information. The message is tunnelled over the HRPD radio. Detailed solution is FFS.

2) A E-UTRAN RRC Handover to E-UTRAN response message. The message is sent over the E-UTRAN radio.

5.3
Mobility between E-UTRAN and cdma2000 1X

Editor’s note: we can put here high level requirements and design principles for mobility between E-UTRAN and cdma2000 1X.

· The system shall support seamless voice service continuity from E-UTRAN to cdma2000 1xRTT Release A Error! Reference source not found. - Error! Reference source not found.. 

· The system shall support bidirectional data service interworking between E-UTRAN and cdma2000 1xRTT Release A. There are no requirements that this be seamless.
5.3.1
Supported Frequency Band and System Release

Editor’s note: to specify the versions of E-UTRAN and cdma2000 1X and the frequency bands, including duplex modes, for which mobility is supported.

The system shall support mobility between E-UTRAN and cdma2000 1xRTT Release A among all cdma2000 band classes Error! Reference source not found. and E-UTRAN band classes.

5.3.2
Network Architecture and Interfaces

Editor’s note: to specify/reference the network architecture and interfaces supporting mobility between E-UTRAN and cdma2000 1X networks. If common network architecture and interfaces are agreed for these non - 3GPP technologies, related sections can be merged to generate a common section.

5.3.3
Mobility from E-UTRAN to cdma2000 1X

5.3.3.1
cdma2000 1X System Information Transmission in E-UTRAN

Editor’s note: to specify what kind of cdma2000 1X system information is needed and how it will be transmitted in E-UTRAN.

5.3.3.2
Measuring cdma2000 1X from E-UTRAN

Editor’s note: to specify what kind of cdma2000 1X measurement is needed and how it will be done in E-UTRAN.

5.3.3.3
E-UTRAN to cdma2000 1X Cell Re-selection

Editor’s note: to specify mobility mechanism/procedure when mobile is handed over to cdma2000 1X from E-UTRAN in idle mode.

5.3.3.4
E-UTRAN to cdma2000 1X Handover

Editor’s note: to specify mobility mechanism/procedure when mobile is handed over to cdma2000 1X from E-UTRAN in active mode.

5.3.4
Mobility from cdma2000 1X to E-UTRAN

5.3.4.1
cdma2000 1X to E-UTRAN Cell Re-selection

Editor’s note: to specify E-UTRAN-side mobility mechanism/procedure when mobile is handed over from cdma2000 1X in idle mode.

In E-UTRAN_IDLE it is proposed to rely on normal Attach / Detach procedures to support mobility between E-UTRAN and 1xRTT. Similar to HRPD inter-working it is proposed that E-UTRAN should provide 1xRTT neighbouring cell information on the E-UTRAN system information broadcast. 

Functionality required in E-UTRAN radio signalling protocols:
1) Provide neighbouring 1xRTT cell information to the UE in LTE_IDLE. The information can be provided on E-UTRAN system broadcast. Detailed parameters are FFS and should be studied carefully in order to minimize the overhead on system information broadcast. The possibility to broadcast 1xRTT sys info in E-UTRAN should not negatively affect networks not deploying 1xRTT.

2) Mechanism to control terminal system selection between E-UTRAN and 1xRTT. Detailed solutions FFS, alignment with E-UTRAN mechanism to control system selection between 3GPP technologies (e.g. GERAN, UTRAN) is desirable. 

5.3.4.2
cdma2000 1X to E-UTRAN Handover

Editor’s note: to specify E-UTRAN-side mobility mechanism/procedure when mobile is handed over from cdma2000 1X in active mode.

This section is describing the procedure for handover of a voice call session from E-UTRAN to 1xRTT, the solution is based on similar functionality between HRPD and 1xRTT. The basic principle is to use transparent tunnelling of 3GPP2 signalling over the E-UTRAN radio. A similar mechanism as in the HRPD case is needed to control measurement and measurement reporting, and trigger handover. Registration and handover is performed directly after the handover decision has been made. No pre-registration is proposed since it is not supported in existing 1xRTT procedures.

The figure below shows the high level procedure which is similar to existing 3GPP2 procedure for voice call handover from HRPD to 1xRTT (IMS and detailed 1xRTT signalling is not shown).
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Figure 5.3.4.2-1 E-UTRAN to 1xRTT handover
Functionality required in E-UTRAN radio signalling protocols:
1) Mechanism to tunnel 1xRTT messages over the E-UTRAN radio.

2) Mechanism to control UE measurement on 1xRTT cells (e.g. neighbouring cell information), to provide measurement gaps and to control the UE measurement reporting (e.g. periodic, event driven). Alignment with the existing E-UTRAN mechanism is desirable.

3) Introduce a new UE E-UTRAN radio access capability indicating support for 1xRTT (including supported bands, measurement capability).

4) A RRC message to trigger the UE to perform the handover towards 1xRTT.
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