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1 Introduction
At RAN2 #59 meeting the high-level principles for measurement configuration and reporting on CDMA2000 cells was agreed in section 6.2.4.2.2-3 (HRPD) and section 6.3.3.2.2-3 (1xRTT) of TR 36.938. This contribution proposes more detailed E-UTRAN mechanisms in order to support UE measurements on neighboring CDMA2000 cells. The proposed mechanisms are aligned with normal E-UTRAN mechanisms for inter-frequency and inter-RAT measurements. 

2 Assumptions

It is assumed that from a measuring point of view the multi-mode E-UTRAN / CDMA2000 terminals will be present in 3 flavors, those that are capable of transmitting and receiving in one RAT at the same time as they are measuring on another RAT (in this contribution called Class 1 terminals), those that can receive but not transmit in one RAT when they measure on another RAT (in this contribution called Class 2 terminals) and those that cannot measure on one RAT when they are active on another RAT (in this contribution called Class 3 terminals). This terminal capability could potentially be different depending on the RATs and frequency bands involved.

The following functionality is needed in order to support Class 1, Class 2 and Class 3 terminals:

· There needs to be a way for the UE to indicate its measurement capability to the network. 

· This will be done in the UE radio access capability IE (available in the eNB). This IE should be coded in such a way so that the overhead for non CDMA2000 capable UEs is minimized.

· The UE should indicated in the UE radio access capability IE which RATs, frequency bands etc. it supports and also under which conditions it is a Class 1, Class 2 or Class 3 terminal.

· E-UTRAN should be able to provide measurement gap patterns to Class 2 and 3 terminals which are inline with their UE capabilities. This means that Class 3 terminals will be provided with both UL and DL measurement gaps and Class 2 terminals with only UL gaps. During the measurement gaps the UE will not be scheduled.
· In Annex D open issue 5.3 the question is raised if also Class 1 terminals should be provided with measurement gaps. Although technically possible it is quite unlikely that the Class 1 UE implementation would be able to utilize these measurement gaps if they are provided, so it is therefore proposed that measurement gaps should not be used for Class 1 UEs.
· For performance and battery consumption reasons there needs to be mechanisms in E-UTRAN to control when the UE should perform measurements on CDMA2000 cells. This is important for all terminals, for terminals requiring measurement gaps there also needs to be mechanism to turn off gap patterns when they are not used.
· It is expected that similar solutions as for intra-3GPP inter-Frequency / RAT measurement can be used to control when the UE should measure on CDMA2000 cells.

3 Gap pattern mechanism

The current assumption in E-UTRAN is that the UE will be provided with gap patterns (on a long term basis) from the eNB allowing the UE to perform inter-frequency/RAT measurements. It is proposed that the same principle should be used also for CDMA2000 measurements on the CMDA2000 pilot strength and that the actual signalling procedure should be the same. The only potential difference is that different RATs might require different gap patterns. It is therefore proposed that the gap patterns in E-UTRAN are specified in such a way that they also support measurement on CDMA2000 accesses. 
The exact gap patterns required for HRPD and 1xRTT measurements are for further studies, however some basic information is provided below:
· The pilot PN sequence in CDMA2000 is 32768 chips long which corresponds to 26.666 ms.

· The individual cells are identified with a shift in the offset of the pilot PN sequence (512 possible shifts in steps of 64 chips) from the CDMA2000 system time (it is required that the UE is synchronized to the CDMA2000 system time in order to uniquely determine which cell the UE is measuring on).
· The measurement can be performed on a subset of the PN sequence which would allow for gap lengths which are much shorter than 26.666 ms. The required gap length needed for correlation is still FFS, it is however expected that gap lengths in the order of 6-10 ms should most likely be sufficient.
Conclusion:

It is proposed that the measurement gap pattern mechanism in E-UTRAN should be specified in such a way so that it also supports measurement on CDMA2000 accesses. 

4 Proposal
It is proposed to add text to TR 36.938 to capture the principle proposed in chapter 2 and 3. 
TEXT PROPOSAL TO TR 36.938

<First Change> 

6.2.4.2.2
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 Radio Connection Modification signaling message with newly defined IEs. 

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. 

6.2.4.2.3
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 First Change>

<Second Change> 
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 Radio Connection Modification signaling message with newly defined IEs. 

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. 

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 Second Change>

<Third Change>

D.5 Active Mode Operation

1. If CDMA Neighbor List Information needs to be included in the Measurement configuration message;

2. 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;

3. 
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 tunnelling HRPD signalling, 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 Third Change>
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