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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ACK
Acknowledgement

ACLR
Adjacent Channel Leakage Ratio

aGW
E-UTRAN Access Gateway

AM
Acknowledge Mode
AMBR
Aggregate Maximum Bit Rate

ARQ
Automatic Repeat Request

AS
Access Stratum

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

C/I
Carrier-to-Interference Power Ratio

CAZAC
Constant Amplitude Zero Auto-Correlation

CMC
Connection Mobility Control

CP
Cyclic Prefix
C-plane
Control Plane

CQI
Channel Quality Indicator

CRC
Cyclic Redundancy Check

DCCH
Dedicated Control Channel

DL
Downlink

DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

DTX
Discontinuous Transmission

eNB
E-UTRAN NodeB

EPC
Evolved Packet Core

E-UTRA
Evolved UTRA

E-UTRAN
Evolved UTRAN

FDD
Frequency Division Duplex

FDM
Frequency Division Multiplexing

GERAN
GSM EDGE Radio Access Network

GNSS
Global Navigation Satellite System

GSM
Global System for Mobile communication
GBR
Guaranteed Bit Rate

HARQ
Hybrid ARQ

HO
Handover

HRPD
High Rate Packet Data
HSDPA
High Speed Downlink Packet Access

ICIC
Inter-Cell Interference Coordination

IP
Internet Protocol

L1
Layer 1 (physical layer)

L2
Layer 2 (data link layer)

L3
Layer 3 (network layer)

LB
Load Balancing

LCR
Low Chip Rate

LTE
Long Term Evolution

MAC
Medium Access Control

MBMS
Multimedia Broadcast Multicast Service
MBR
Maximum Bit Rate
MBSFN
Multimedia Broadcast multicast service Single Frequency Network

MCCH
Multicast Control Channel

MCH
Multicast Channel
MCS
Modulation and Coding Scheme

MIMO
Multiple Input Multiple Output

MME
Mobility Management Entity

MTCH
MBMS Traffic Channel

MSAP 
MCH Subframe Allocation Pattern
NACK
Negative Acknowledgement

NAS
Non-Access Stratum

NCL 
Neighbour Cell List
OFDM
Orthogonal Frequency Division Multiplexing
OFDMA
Orthogonal Frequency Division Multiple Access

PA
Power Amplifier

PAPR
Peak-to-Average Power Ratio

PBCH
Physical Broadcast CHannel

PBR
Prioritised Bit Rate

PCCH
Paging Control Channel

PCFICH
Physical Control Format Indicator CHannel

PDCCH
Physical Downlink Control CHannel
PDSCH
Physical Downlink Shared CHannel

PDCP
Packet Data Convergence Protocol

PDU
Packet Data Unit

PHICH
Physical Hybrid ARQ Indicator CHannel

PHY
Physical layer

PLMN
Public Land Mobile Network

PMCH
Physical Multicast CHannel

PRACH
Physical Random Access CHannel

PRB
Physical Resource Block

PS
Physical Slot
PSC
Packet Scheduling

PUCCH
Physical Uplink Control CHannel
PUSC
Partial Usage of Subchannels
PUSCH
Physical Uplink Shared CHannel

QAM
Quadrature Amplitude Modulation

QoS
Quality of Service

RAC
Radio Admission Control

RACH
Random Access Channel

RAT
Radio Access Technology

RB
Radio Bearer

RBC
Radio Bearer Control


RF
Radio Frequency

RLC
Radio Link Control

RNL
Radio Network Layer

ROHC
Robust Header Compression

RRC
Radio Resource Control

RRM
Radio Resource Management

RTG
Receive/transmit Transition Gap

RU
Resource Unit

S-GW
Serving Gateway
S1-MME
S1 for the control plane

S1-U
S1 for the user plane

SAE
System Architecture Evolution

SAP
Service Access Point

SC-FDMA
Single Carrier – Frequency Division Multiple Access

SCH
Synchronization Channel

SDMA
Spatial Division Multiple Access

SDU
Service Data Unit

SFN
Single Frequency Network

SU
Scheduling Unit

TA
Tracking Area

TB
Transport Block

TCH
Traffic Channel

TCP
Transmission Control Protocol

TDD
Time Division Duplex

TM
Transparent Mode

TNL
Transport Network Layer

TTG
Transmit/receive Transition Gap

TTI
Transmission Time Interval

UE
User Equipment

UL
Uplink

UM
Un-acknowledge Mode

UMTS
Universal Mobile Telecommunication System

U-plane
User plane

UTRA
Universal Terrestrial Radio Access

UTRAN
Universal Terrestrial Radio Access Network

VRB
Virtual Resource Block

X2-C
X2-Control plane 

X2-U
X2-User plane
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10.5
Mobility between E-UTRAN and 3GPP2 Networks

10.5.1
Tunneling of cdma2000 Messages over E-UTRAN between UE and cdma2000 Access Nodes

In order to efficiently support handover procedures when on E-UTRAN with the target system, cdma2000 messages are sent transparently to the target system over the E-UTRAN, with the eNB and MME acting as relay points.
To support the MME in its selection of the correct target system node to which it should route an Uplink tunneled message and to provide the target system with information that is needed to resolve technology-specific measurement information (RouteUpdate and pilot strength measurements) that are delivered to the cdma2000 system each eNB cell is associated with a cdma2000 HRPD SectorID and/or with a cdma2000 1xRTT SectorID (generically referred to as cdma2000 reference cellid).  This cdma2000 reference cellid is provided by the eNB to the MME over the cdma2000 message transfer capability over S1-AP and forwarded to the target system via the S101 interface and corresponding interface to the cdma2000 1xRTT system.

Further optimization to handle overlapping HPRD coverage areas at the same E-UTRAN cell will be investigated during Stage 3 development.
Tunneling is achieved over the E-UTRAN air link by encapsulating a tunneled cdma2000 messages in the UL Information Transfer and DL Information Transfer RRC messages (e.g., similar to UMTS Uplink/Downlink Direct Transfer). This requires the addition of a specific IE in these RRC message to identify the type of information contained in the message (e.g., NAS, TunneledMsg). Additionally if the message is carrying a tunneled message, an additional IE needs to be added that will carry RRC Tunneling Procedure Information.

RRC Tunneling Procedure Information in the UL direction will include:

· RAT type (1xRTT encapsulated, HRPD encapsulated)

· 3GPP2 message type (e.g. pre-registration or handover initiation)

RRC Tunneling Procedure Information in the DL direction will include:

· RAT type (1xRTT encapsulated, HRPD encapsulated)

AS level security will be applied for these UL Information Transfer and DL Information Transfer RRC messages as normal but there is no NAS level security for these tunneled cdma2000 messages.
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Figure 0‑1 Downlink Direct Transfer
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Figure 0‑2 Uplink Direct Transfer
Tunneling to the MME is achieved over the S1-MME interface by encapsulating the tunneled cdma2000 message in a new S1-MME S1 Information Transfer message. These new S1-MME messages carry S1 Tunneling Procedure Information as well as the tunneled message.

S1 Tunneling Procedure Information in the UL direction will include:

· 3GPP2 Reference Cell Id

· RAT type (1xRTT encapsulated, HRPD encapsulated)

· 3GPP2 message type (e.g. pre-registration or handover initiation)

S1 Tunneling Procedure Information in the DL direction will include:

· RAT type (1xRTT encapsulated, HRPD encapsulated)

· 3GPP2 message type (e.g. pre-registration or handover completion)

· Data forwarding information if required

Further refinement of the Handover messages (e.g. reusing "Information Transfer" or using Handoff specific messages) shall be dealt with during Stage 3 development.

10.5.2
Mobility between E-UTRAN and HRPD

The system shall support bidirectional seamless service continuity between cdma2000 HRPD (1xEV-DO) Release A [19] 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 [20] and E-UTRAN for best-effort applications.
10.5.2.1
Supported Frequency Band and System Release

The system shall support mobility between E-UTRAN and cdma2000 HRPD Release A among all cdma2000 band classes [26] and E-UTRAN band classes.

The system shall support mobility between E-UTRAN and cdma2000 HRPD Release 0 among cdma2000 band classes [20] and all E-UTRAN band classes.

10.5.2.2
Network Architecture and Interfaces

The following architecture, as specified in [18], provides support for interworking and mobility between E-UTRAN and cdma2000 HRPD networks.

[image: image3]
Figure 10.5.2.2-1 Architecture for E-UTRAN-HRPD Interworking and Mobility
All of the interfaces and network entities that separate SAE/LTE from HRPD in Figure 6.2.2-1 are defined in [18].  

S101 enables interactions between EPS and HRPD access to allow for pre-registration and handover signalling with the target system
10.5.2.3
Mobility from E-UTRAN to HRPD

10.5.2.3.1
HRPD System Information Transmission in E-UTRAN

The HRPD system information block (SIB) shall be included in the Dynamic System Information (SI) of E-UTRAN BCCH for dynamic adjustment of the transmission cycle.  The UE shall monitor the E-UTRAN BCCH during the LTE_IDLE and LTE_ACTIVE modes to retrieve the 3GPP2 system information for the preparation of handover from the E-UTRAN to HRPD system.   If monitoring the E-UTRAN BCCH during the LTE_ACTIVE mode is not supported, the E-UTRAN shall provide the UE the HRPD system information through dedicated signalling.
The following system information IEs shall be transmitted on E-UTRAN broadcast channel:
· HRPD pre-registration allowed

a. If the indication is positive, the UE in LTE_IDLE shall perform pre-registration if UE does not have a valid/current HRPD pre-registration; if the indication is negative, the UE in LTE_IDLE shall not perform pre-registration.

· HRPD Neighbor Bandclass

a. Identifies the frequency band in which the HRPD carriers can be found 

b. Multiple Bandclass IEs can be included

· HRPD Neighbor Frequency

a. Identifies the carrier frequency within an HRPD band 

b. Multiple carrier frequencies IEs can be included per band

· HRPD Neighbor PN Sequence Offset

a. Identifies the different HRPD “physical cell identities”

b. Multiple PN Sequence Offset IEs can be included per carrier

c. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

· HRPD Pilot PN sequence offset index increment

a. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

· HRPD Timing Reference

a. cdma system time [19] for the starting point of an E-UTRAN subframe;

b. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

c. If the working assumption is that reading of the BCCH should not be required in  LTE_ACTIVE mode, then cdma system time will be provided over dedicated signalling in LTE_ACTIVE mode

· HRPD Searching Window Size

· Number of HRPD Neighbor Bandclass

· Number of HRPD Neighbor Frequency

· Number of HRPD Neighbor PN Sequence Offset

· HRPD Start Measuring E-UTRAN Signal Quality Threshold

· HRPD Start Measuring E-UTRAN Rx Power Strength Threshold

In addition, parameters similar to those used in the intra-3GPP inter-RAT idle mode mobility can also be sent on the E-UTRAN broadcast channel.
10.5.2.3.2
Measuring HRPD from E-UTRAN

Measurement events and parameters proposed are assuming the use of the Rel-7 inter-RAT measurement framework, alignment with the Rel-8 LTE inter-RAT measurement framework needs to be looked in to when the LTE inter-RAT measurement framework is defined.
10.5.2.3.2.1
Idle Mode Measurement Control

UE shall be able to make measurements on the HRPD cells in LTE_IDLE mode to perform cell re-selection. UE shall perform HRPD neighbor cell measurements during DRX periods, between paging occasions.

One way to control the idle mode measurements on HRPD is to re-use mechanisms for the intra-3GPP inter-RAT idle mode measurement control. The UE performs measurement on HRPD when the signal quality from E-UTRAN serving cell falls below a given threshold. Additional parameters that control idle mode measurement on HRPD are,

· HRPD Start Measuring LTE Signal Quality Threshold:

The received signal quality threshold value (relative measurement) is used in the E-UTRAN to determine if HRPD measurements should start;

· HRPD Start Measuring LTE Rx Power Strength Threshold: 

The received power level threshold value (absolute measurement) is used in the E-UTRAN to determine if HRPD measurements should start.

The following rules shall be followed in the idle mode measurement on HRPD system:

If the measured Signal Quality of the serving cell <= HRPD Start Measuring LTE Signal Quality Threshold or the measured Rx Power Strength of the serving cell <= HRPD Start Measuring LTE Rx Power Strength Threshold, the UE shall start making HRPD measurements.

If the measured Signal Quality of the serving cell > HRPD Start Measuring LTE Signal Quality Threshold and the measured Rx Power Strength of the serving cell > HRPD Start Measuring LTE Rx Power Strength Threshold, the UE shall stop making HRPD measurements.

10.5.2.3.2.2
Active Mode Measurement Control

While the UE is attached in the E-UTRAN network, in LTE_ACTIVE mode, the UE shall perform radio measurements on the HRPD network when directed by the E-UTRAN network.  The network provides the required HRPD neighbor cell list information and measurement controls to the UE. When needed the eNB is responsible for configuring and activating the HRPD measurements on the UE via the dedicated RRC Connection Reconfiguration signaling message with newly defined IEs. 

As for intra-3GPP inter-RAT measurement reporting, periodic and event-triggered measurements are supported. For event-triggered measurements, the events defined for intra-3GPP inter-RAT mobility can be reused, i.e. there is no need to define any HRPD specific events. Based on Rel-7, the following events should be considered:

· Inter-RAT event 1: The estimated quality of the serving LTE cell is below a certain threshold and the estimated quality of an HRPD cell is above a certain threshold
· Inter-RAT event 2: The estimated quality of an HRPD cell is above a certain threshold
· Inter-RAT event 3: The estimated quality of HRPD cells is below a certain threshold
· Inter-RAT event 4: Change of best cell in HRPD
For measurement configuration of event-triggered measurements, the following main parameters should be available for each Target RAT:

· Threshold: this is the actual threshold used to trigger the event. The actual threshold definition depends on the event being configured.

· Hysteresis: parameter allowing to control ping-pong between cells

· Time-to-trigger: time during which the triggering condition must be met for a certain cell in order for the measurement report to be triggered

For single-radio terminals, measurement gaps are needed to allow the UE to switch into the HRPD network and do radio measurements. These measurement gaps are network-controlled. The eNB is responsible for configuring the gap pattern and providing it to the UE through RRC dedicated signaling. Terminals with a dual receiver perform measurements on HRPD neighbor cells without tuning away from the E-UTRAN network. No DL gap patterns will be required for UEs which are capable of simultaneous reception on the involved frequency bands. No UL gap patterns will be required for UEs which are capable simultaneous transmission in one access and measuring on another access.

The existing inter-frequency / RAT gap pattern mechanism in E-UTRAN shall be extended to also support gap patterns suitable for HRPD measurements.
In order to assist the eNB, the UE shall inform the network of its gap-related capabilities. This capability shall be transferred along with other UE capabilities. The UE shall at least indicate if it has a dual receiver. In cases that the measurement gaps are not required, the eNB can configure measurements on HRPD cells without the need to configure the measurement gaps. 

10.5.2.3.2.3
Active Mode Measurement
In LTE_ACTIVE mode, the UE shall report the HRPD neighbor cells’ Pilot PN Offsets and pilot strengths of the cells identified in the neighbor cell list whose pilot strengths are above the threshold. To do this, the UE shall measure the neighboring HRPD cells’ power levels. The UE does not need to decode the synch channel if it has already acquired HRPD synchronization. The UE only needs to decode the PN offset of the HRPD neighbor cells to perform the measurement. The UE shall report the set of Pilot PN Offsets and associated Pilot Strengths in the RRC Measurement Report Message using new IEs for the HRPD specific information. 
10.5.2.3.3
Pre-registration to HRPD Procedure

Pre-registration lets UE pre-register to HRPD system in advance of a cell re-selection or handover. It reduces the time involved in the process of handover or cell re-selection. It also reduces the risk of the UE experiencing a radio link failure while waiting for the “handover command”. E-UTRAN network can instruct the UE whether the pre-registration is needed over broadcast channel and possibly the Measurement Configuration message. This makes it possible to avoid pre-registration attempts in areas with no HRPD coverage or no support for HRPD pre-registration.

The need for pre-registration is configured in the network in the following way:

· information provided on the E-UTRAN system information broadcast channel indicates whether  pre-registration for UEs in LTE_IDLE is allowed 

· If the indication is positive, the UE shall perform pre-registration if the UE does not have a valid/current HRPD pre-registration; if the indication is negative, the UE shall not perform pre-registration.

· The information can be provided in conjunction with or by the presence of other CDMA2000 specific IEs (e.g. neighbouring cell information).

· When the UE performs the pre-registration, it first enters LTE_ACTIVE in E-UTRAN using the NAS Service Request procedure. Upon completion of the pre-registration the UE might be released to LTE_IDLE.

· information sent in dedicated RRC signalling (unless it is determined that the UE will read the E-UTRAN system information broadcast channel in LTE_ACTIVE) indicates whether pre-registration for UEs in LTE_ACTIVE is allowed.

· If the indication is positive, the UE shall perform pre-registration if the UE does not have a valid/current HRPD pre-registration; if the indication is negative, the UE shall not perform pre-registration.

· The information can if possible be provided in conjunction with or by the presence of other CDMA2000 specific IEs (e.g. measurement configuration).

E-UTRAN does not need to know whether a specific UE is pre-registered or not.

The pre-condition of the pre-registration is that the UE is already attached to E-UTRAN network and the UE does not have a dormant session in HRPD network yet. The procedure should be transparent to E-UTRAN network. In the pre-registration to HRPD, messages shall 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.
Figure 10.5.2.3.3‑1 shows the procedure for pre-registration to HRPD. At the end of the pre-registration the UE has a valid context in the HRPD system. The UE is responsible for maintaining the HRPD context e.g. by performing periodic re-registrations if needed. Re-registrations are only allowed in areas where pre-registration is requested.
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Figure 10.5.2.3.3‑1 Pre-registration to HRPD procedure
10.5.2.3.4
E-UTRAN to HRPD Cell Re-selection

Figure 0‑2 is the signalling flow for cell re-selection from E-UTRAN to HRPD.

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.
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Figure 0‑2 E-UTRAN to HRPD Cell Re-Selection

Cell reselection from E-UTRAN to HRPD should be aligned with 3GPP inter RAT cell reselection mechanism. The features/parameters designed for 3GPPP inter RAT idle mode mobility should be applied to idle mode mobility between E-UTRAN and HRPD as much as possible. An instance of the set of parameters defined to support these features should be defined for HRPD. 

In case only a single value of Treselection is defined for 3GPP inter RAT idle mode mobility, it may be necessary to define specific values of Treselection for HRPD

Schemes on intelligent camping that may be decided in RAN2 (e.g. offset based or priority based) should be applied to HRPD as much as possible.
10.5.2.3.5
E-UTRAN to HRPD Handover

Figure 0‑3 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). Based on measurement reports received from the UE the eNB initiates a handover by sending a “Handover from E-UTRAN Command” message to the UE to indicate to the UE that it should begin the handover procedure. This message shall include the specified target type and any 3GPP2 specific parameters needed by the UE to create the appropriate HRPD messages needed to request a connection. The UE can continue to send and receive data on the E-UTRAN radio until it receives the “handover command” ordering it to switch to the target HRPD cell.

The HRPD handover signalling is tunnelled between the UE and HRPD network. 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). E-UTRAN shall transport the additional HRPD parameters to the UE to assist handover to the HRPD systems. The HRPD parameters are transparent to E-UTRAN. The set of the required HRPD parameters are to be specified in 3GPP2.

When the UE receives the HRPD Traffic Channel Assignment Message (tunnelled over the E-UTRAN), it shall leave the E-UTRAN radio and perform its access over the HRPD radio.
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Figure 0‑3 E-UTRAN to HRPD Handover Procedure
10.5.2.4
Mobility from HRPD to E-UTRAN

10.5.2.4.1
HRPD to E-UTRAN Cell Re-selection

It would be possible to reduce the outage time and minimize the risk of lost page messages if the UE performs Attach procedure specified in [17] through the HRPD access prior to leaving HRPD and performing a Tracking Area Update. The Attach procedure should be similar to the normal E-UTRAN Attach procedure with the difference that no S1 context is setup (only transparent signalling over HRPD access is performed).
Upon switching its radio to E-UTRAN, UE performs the normal Tracking Area Procedure used in LTE_Idle mode.
10.5.2.4.2
HRPD to E-UTRAN Handover

Figure 0‑1 illustrates the high level procedure. 

UE shall perform an Attach procedure and trigger relocation to E-UTRAN while it is still in HRPD. The signalling shall be tunnelled transparently over the HRPD access and the HRPD – MME interface. 

E-UTRAN shall be able to send an RRC “Handover to E-UTRAN Command” message containing RRC connection information as well as tunnelled NAS information from MME to UE over HRPD access and the HRPD – MME interface.

UE shall be able to send an RRC “Handover to E-UTRAN Complete” over the E-UTRAN radio.
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Figure 0‑1 HRPD to E-UTRAN handover
10.5.3
Mobility between E-UTRAN and cdma2000 1X

The system shall support seamless voice service continuity from E-UTRAN to cdma2000 1xRTT Release A [21] - [25]. 
The system shall support bidirectional data service interworking between E-UTRAN and cdma2000 1xRTT Release A. There are no requirements that this be seamless.

10.5.3.1

Supported Frequency Band and System Release

The system shall support mobility between E-UTRAN and cdma2000 1xRTT Release A among all cdma2000 band classes [26] and E-UTRAN band classes.

10.5.3.2

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.

10.5.3.3
Mobility from E-UTRAN to cdma2000 1X

10.5.3.3.1

cdma2000 1X System Information Transmission in E-UTRAN

The cdma2000 1X system information block (SIB) shall be included in the Dynamic System Information (SI) of E-UTRAN BCCH for dynamic adjustment of the transmission cycle.  The UE shall monitor the E-UTRAN BCCH during the LTE_IDLE and LTE_ACTIVE modes to retrieve the 3GPP2 system information for the preparation of handover from the E-UTRAN to cdma 2000 1X system.  If monitoring the E-UTRAN BCCH during the LTE_ACTIVE mode is not supported, the E-UTRAN shall provide the UE the cdma2000 1X system information through dedicated signalling.
The following system information IEs shall be transmitted on E-UTRAN broadcast channel:
· cdma2000 1X Neighbor Bandclass

a. Identifies the frequency band in which the cdma2000 1X carriers can be found 

b. Multiple Bandclass IEs can be included

· cdma2000 1X Neighbor Frequency

a. Identifies the carrier frequency within an cdma2000 1X band 

b. Multiple carrier frequencies IEs can be included per band

· cdma2000 1X Neighbor PN Sequence Offset

a. Identifies the different 1xRTT “physical cell identities”

b. Multiple PN Sequence Offset IEs can be included per carrier

c. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

· cdma2000 1X Pilot PN sequence offset index increment

a. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

· cdma2000 1X Timing Reference

a. cdma system time [21] for the starting point of an E-UTRAN subframe

b. This parameter might not be needed in case all UEs supports dual mode receivers (parallel reception on both accesses)

c. If the working assumption is that reading of the BCCH should not be required in  LTE_ACTIVE mode, then cdma system time will be provided over dedicated signalling in LTE_ACTIVE mode

· cdma2000 1x Searching Window Size

· Number of cdma2000 1X Neighbor Bandclass

· Number of cdma2000 1X Neighbor Frequency

· Number of cdma2000 1X Neighbor PN Sequence Offset

· cdma2000 1X Start Measuring E-UTRAN Signal Quality Threshold

· cdma2000 1X Start Measuring E-UTRAN Rx Power Strength Threshold

In addition, parameters similar to those used in the intra-3GPP inter-RAT idle mode mobility can also be sent on the E-UTRAN broadcast channel.

10.5.3.3.2

Measuring cdma2000 1X from E-UTRAN

Measurement events and parameters proposed are assuming the use of the Rel-7 inter-RAT measurement framework, alignment with the Rel-8 LTE inter-RAT measurement framework needs to be looked in to when the LTE inter-RAT measurement framework is defined.
10.5.3.3.2.1

Idle Mode Measurement Control

UE shall be able to make measurements on the 1xRTT system cells in LTE_IDLE mode to perform cell re-selection. UE shall perform cdma2000 1X neighbor cell measurements during DRX periods, between paging occasions.

One way to control the idle mode measurements on cdma2000 1X is to re-use mechanisms for the intra-3GPP inter-RAT idle mode measurement control. The UE performs measurement on cdma2000 1X when the signal quality from E-UTRAN serving cell falls below a given threshold. Additional parameters that control idle mode measurement on cdma2000 1X are,

· cdma2000 1X Start Measuring LTE Signal Quality Threshold:

The received signal quality threshold value (relative measurement) is used in the E-UTRAN to determine if cdma2000 1X measurements should start;

· cdma2000 1X Start Measuring LTE Rx Power Strength Threshold: 

The received power level threshold value (absolute measurement) is used in the E-UTRAN to determine if cdma2000 1X measurements should start.

The following rules shall be followed in the idle mode measurement on cdma2000 1X system:

If the measured Signal Quality of the serving cell <= cdma2000 1X Start Measuring LTE Signal Quality Threshold or the measured Rx Power Strength of the serving cell <= cdma2000 1X Start Measuring LTE Rx Power Strength Threshold, the UE will start making cdma2000 1X measurements.

If the measured Signal Quality of the serving cell > 1xRTT Start Measuring LTE Signal Quality Threshold and the measured Rx Power Strength of the serving cell > 1xRTT Start Measuring LTE Rx Power Strength Threshold, the UE will stop making cdma2000 1X measurements.

10.5.3.3.2.2

Active Mode Measurement Control

While the UE is attached in the E-UTRAN network, in LTE_ACTIVE mode, the UE shall perform radio measurements on the cdma2000 1X network when directed by the E-UTRAN network.  The network provides the required cdma2000 1X neighbor cell list information and measurement controls to the UE. When needed the eNB is responsible for configuring and activating the cdma2000 1X measurements on the UE via the dedicated RRC Connection Reconfiguration signaling message with newly defined IEs. 

As for intra-3GPP inter-RAT measurement reporting, periodic and event-triggered measurements are supported. For event-triggered measurements, events defined for intra-3GPP inter-RAT mobility can be reused, i.e. there is no need to define any 1xRTT specific events. Based on Rel-7, the following events should be considered:

· Inter-RAT event 1: The estimated quality of the serving LTE cell is below a certain threshold and the estimated quality of a 1xRTT cell is above a certain threshold
· Inter-RAT event 2: The estimated quality of a 1xRTT cell is above a certain threshold
· Inter-RAT event 3: The estimated quality of 1xRTT cells is below a certain threshold 
· Inter-RAT event 4: Change of best cell in 1xRTT
For measurement configuration of event-triggered measurements, the following main parameters should be available for each Target RAT:

· Threshold: this is the actual threshold used to trigger the event. The actual threshold definition depends on the event being configured.

· Hysteresis: parameter allowing to control ping-pong between cells

Time-to-trigger: time during which the triggering condition must be met for a certain cell in order for the measurement report to be triggered

For single-radio terminals, measurement gaps are needed to allow the UE to switch into the 3GPP2 1xRTT network and do radio measurements. These Measurement gaps are network-controlled. The eNB is responsible for configuring the gap pattern and providing it to the UE through RRC dedicated signaling. Terminals with a dual receiver perform measurements on cdma2000 1X neighbor cells without tuning away from the E-UTRAN network. No DL gap patterns will be required for UEs which are capable of simultaneous reception on the involved frequency bands. No UL gap patterns will be required for UEs which are capable simultaneous transmission in one access and measuring on another access.

The existing inter-frequency / RAT gap pattern mechanism in E-UTRAN shall be extended to also support gap patterns suitable for 1xRTT measurements.
In order to assist the eNB, the UE shall inform the network of its gap-related capabilities. This capability shall be transferred along with other UE capabilities. The UE shall at least indicate if it has a dual receiver. In cases that the measurement gaps are not required, the eNB can configure measurements on cdma2000 1X cells without the need to configure the measurement gaps. 

10.5.3.3.2.3
Active Mode Measurement
In LTE_ACTIVE mode, the UE shall report the 1xRTT neighbor cells’ Pilot PN Offsets and pilot strengths of the cells identified in the neighbor list whose pilot strengths are above the threshold. To do this, the UE shall measure the neighboring cdma2000 1X cells’ power levels. The UE does not need to decode the synch channel if it has already acquired 3GPP2 1xRTT synchronization. The UE only needs to decode the PN offset of the cdma2000 1X neighbor cells to perform the measurement. The UE shall report the set of Pilot PN Offsets and associated Pilot Strengths in the RRC Measurement Report Message using new IEs for the cdma2000 1X specific information. 
10.5.3.3.3

E-UTRAN to cdma2000 1X Cell Re-selection

Use the normal Attach / Detach procedures to support mobility between E-UTRAN and 1xRTT.

Cell reselection from E-UTRAN to 1xRTT should be aligned with 3GPP inter RAT cell reselection mechanism. Most features/parameters designed for 3GPP inter RAT idle mode mobility should be applied to idle mode mobility between E-UTRAN and 1xRTT. An instance of the set of parameters defined to support these features should be defined for 1xRTT

In case only a single value of Treselection is defined for 3GPP inter RAT idle mode mobility, it may be necessary to define specific values of Treselection for 1xRTT 
Schemes on intelligent camping that may be decided in RAN2 (e.g. offset based or priority based) should be applied to 1xRTT as much as possible.
10.5.3.3.4
E-UTRAN to cdma2000 1X Handover

Figure 0‑1 shows the high level procedure for handover from E-UTRAN to cdma2000 1X. Registration and handover is performed directly after the handover decision has been made. Based on measurement reports received from the UE the eNB initiates a handover by sending a 3GPP “Handover from E-UTRAN Command” message to the UE to indicate to the UE that it should begin the handover procedure. This message shall include the specified target type and any 3GPP2 specific parameters needed by the UE to create the appropriate 1X Origination Request message.

E-UTRAN shall transport the additional 1xRTT parameters to the UE to assist handover to the 1xRTT systems. The 1xRTT parameters are transparent to E-UTRAN. The set of the required 1xRTT parameters are to be specified in 3GPP2
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Figure 0‑1 E-UTRAN to 1xRTT handover

10.5.3.4
Mobility from cdma2000 1X to E-UTRAN

Mobility from cdma2000 1xRTT to E-UTRAN is supported through idle mode mobility. 

No seamless mobility in active mode is specified. 
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