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Discussion and Decision
1. Introduction
For mobility from LTE towards 3GPP2 systems, eNB will have the ability to configure measurements on CDMA2000 cells, as well as requesting the UE to report these measurements in RRC signaling. This sits perfectly well in the existing inter-RAT mechanism defined by RAN2.

Annex D of [1] still has points open with regards to measurement configuration and reporting:
· Details on the measurement reporting schemes (Annex D3.3)

· Need for additional parameters such as CDMA2000 candidate cell thresholds and hysteresis timer for measurement configuration (Annex D5.2)

The purpose of this contribution is to address these two open points in TR36.938.
2. Discussion
[2] and [3] already provided details on how measurement configuration and reporting principles for CDMA2000. However, there are still some open points as mentioned above. Generally speaking, re-using measurement configuration and reporting mechanisms defined in the intra-3GPP inter-RAT measurements framework is highly desirable in order to ease the standardization and implementation effort. At this point, RAN2 has not completed its inter-RAT framework, but one can assume that it will be similar to what has already been defined in Rel-7. 
Measurement reporting details
If we first look at the details of reporting, CDMA2000 measurement reporting (i.e. RouteUpdate) is essentially event-driven. Similar to Rel-7 where different events can be configured, different criteria can independently be configured for measurement reporting purposes.  Although 3GPP2 does not define periodic reporting explicitly, the 3GPP2 access node can simulate periodic measurements by requesting a RouteUpdate periodically (with additional cost in radio signaling overhead). Thus, supporting periodic reporting for dual mode terminals should not be an issue.
Proposal 1: support periodic and event-based measurement reporting for CDMA2000 cells. 

As for the actual events for CDMA2000 measurement reporting, it is again very early to discuss alignment with intra-3GPP inter-RAT measurement events since RAN2 hasn’t discussed those. However, we can state here was is deemed to be required from a 3GPP2 standpoint, and see later if alignment with intra-3GPP mobility makes sense (although it should still be our end goal).
The following events may be defined for CDMA2000 measurement reporting:

· Inter-RAT event 1: The estimated quality of the serving LTE cell is below a certain threshold and the estimated quality of a CDMA2000 cell is above a certain threshold
This event can be used for mobility towards the CDMA2000 access when radio quality in LTE is not sufficient.
· Inter-RAT event 2: The estimated quality of a CDMA2000 cell is above a certain threshold
This event can be used for mobility towards the CDMA2000 access regardless of the LTE cell quality.
· Inter-RAT event 3: The estimated quality of CDMA2000 cells is below a certain threshold
This event allows the eNB to know if a cell or all CDMA2000 cells (FFS) has/have dropped below a certain threshold, so that the eNB knows it’s not appropriate to trigger a HO. It should be noted that this could be solved also with event-trigger periodic measurements.
· Inter-RAT event 4: Change of best cell in CDMA2000
This event lets the eNB know when the best CDMA2000 cell has changed, e.g. in case two cells have already triggered another event and HO decision hasn’t been taken yet. 
As mentioned before, alignment with other RAT is highly desirable, i.e. those events do not need to be CDMA2000 specific. From the above discussion, it can be concluded that there is no need for any CDMA2000 specific events, and that alignment with future RAN2 work on inter-RAT measurements should be feasible.
Proposal 2: no need to define CDMA2000 specific event. Consider the four events above for event-triggered measurements of CDMA2000 cells 

Additional measurement configuration parameters
TR36.938 annex D5.2 currently states: 
“Additional parameters that may be useful for HRPD/cdma2000 1X measurements:

· HRPD/cdma2000 1X Candidate Threshold: the pilot strength a neighboring HRPD/cdma2000 1X cell must exceed to be considered as a handover candidate;

· HRPD/cdma2000 1X Candidate Threshold Timer: the time that the candidate threshold must be exceeded before the UE would include the HRPD/cdma2000 1X cell in a measurement report;”
These parameters can actually be part of the event configuration. For instance, the pilot strength threshold can be a parameter for inter-RAT events 1 & 2 above. As for the timer, the eNB should be allowed to configure a time-to-trigger parameter per measurement being configured. Similar to intra-frequency measurements and previous Rel-7 work, the triggering condition would have to be sustained during ‘time-to-trigger’ in order for a measurement report to be triggered.

Other parameters used to configure event-based measurement reporting, such as hysteresis, should be part of CDMA2000 measurement configuration framework.

Proposal 3:  have ‘threshold’ and ‘time-to-trigger’ parameters as part of the event-based measurement configuration
3. Conclusion
In this contribution, we have tried to address two open points related to measurement configuration and reporting of CDMA2000 cells. If agreed, a text proposal is given below for inclusion in TR 36.938. 
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5. Text proposal
// First modified section

6
Mobility between E-UTRAN and 3GPP2 Networks

Editor’s note: Measurement events and parameters proposed in this TR are assuming 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.
6.1
Tunneling of cdma2000 Messages over E-UTRAN between UE   and cdma2000 Access Nodes// end of first modified section

// Second modified section

6.2.3.2.2
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-driven 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 (FFS is this is for all cells or o a per cell basis)
· 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. 

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. 

6.2.3.2.3 Active Mode Measurement Reporting

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. 
The existing measurement reporting framework should be utilized wherever it is possible. 
// end of second modified section

// Third modified section

6.3.3.2.2
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-driven 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 (FFS is this is for all cells or o a per cell basis)
· 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. 

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. 

6.3.3.2.3
Active Mode Measurement Reporting

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.
The existing measurement reporting framework should be utilized wherever it is possible.
// end of third modified section

// Last modified section

D.1 Tunneling of cdma2000 messages over E-UTRAN between UE and cdma2000 Access Nodes

1. Other approaches, such as using NAS signaling;

2. how cdma2000 messages are transported between the eNB and the MME;

3. how the cdma2000 messages are transported between the MME and the cdma2000 access node.
D.2 cdma2000 System Information Transmission

1. The specific system information block(s) for E-UTRAN broadcast channel;
2. The details of how 1xRTT and HRPD Timing Reference is transmitted;

3. If search window is needed for measuring 1xRTT and HRPD from E-UTRAN.

D.3 Idle Mode Operation

1. Intelligent camping between LTE and cdma2000 in idle mode (R2-073115, Section 2.1), e.g., by broadcasting information indicating preferences of service support on E-UTRAN and cdma2000; 

2. Redirection from E-UTRAN to CDMA2000 when UE is in the transition from idle to active mode (R2-073115, Section 2.2);

3. 
4. Additional parameters that may be useful for cell re-selection from E-UTRAN to HRPD/cdma2000 1X:,
· HRPD/cdma2000 1X Re-selection Threshold: the pilot strength a neighboring HRPD/cdma2000 1X cell must exceed to be considered as a re-selection candidate;
· HRPD/cdma2000 1X Re-selection Threshold Timer: the time that the re-selection threshold must be exceeded before the system would attempt to perform a cell reselection from E-UTRAN to HRPD/cdma2000 1X;
5. Mechanisms to control cell  re-selection from E-UTRAN to HRPD; alignment with those for intra-3GPP inter-RAT cell re-selection is desired;
6. Mechanism to trigger the release the UE context on the E-UTRAN side after the cell reselection;
D.4 Pre-registration

1. Solutions for pre-registrations in idle mode;

2. If the E-UTRAN needs to be aware of whether the UE is pre-registered or not;

3. Solutions for maintaining HRPD contexts, which are not expected to introduce any impacts to E-UTRAN.
D.5 Active Mode Operation

1. If CDMA Neighbor List Information needs to be included in the Measurement configuration message;
2. 
· 
· 
3. whether or not a gap pattern is required for the dual receiver case;

4. Detailed mechanism to provide E-UTRAN with the information on the high level progress of the ongoing HRPD signalling (e.g. Handover Success, Handover Failure);
5. In addition to tunneling HRPD signaling, if E-UTRAN provides additional information to the HRPD network related to HO;

6. Mechanism to trigger the release of the UE context on the E-UTRAN side after the handover from E-UTRAN to HRPD;

7. the detailed procedure including the order of the messages for HRPD to E-UTRAN handover, assuming that the procedure will share commonalities with Attach and S1 Relocation procedures specified in Error! Reference source not found.
// end of last modified section
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