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1 Introduction
In RAN #36 meeting, a new study item “Improved network controlled mobility between LTE and 3GPP2/mobile WiMAX radio technologies” was agreed. The justifications and objectives of this study are listed in [1]. Currently major work is being done in RAN2 [2]. As one of the secondary responsible working groups, RAN4 should also kick off its related work in order to complete this study item in time.

Currently, CINR (Carrier to Interference Noise Ratio) and RSSI (Receive Signal Strength Indicator) are introduced in the Study Item TR section 7.4.2 [2], but their exact definitions are not specified yet. In this document, we provide the definitions for such measurements and hope the proposed quantities could be agreed as the mobility measurements between LTE and Mobile WiMAX based on RAN4’s discussion.

2 Measurement Quantities for Mobility Measurements between LTE and Mobile WiMAX

In mobile WiMAX system, CINR and/or RSSI could be used for handover and cell reselection.  BS could mandate CINR measurements and/or RSSI measurements depending on handover or cell reselection algorithm. Based on the IEEE specifications, we can give the definitions of CINR and RSSI as below. Both WiMAX preamble CINR and WiMAX RSSI measurements are performed on the WiMAX DL preamble. To illustrate the position of the WiMAX DL preamble, an example of WiMAX OFDMA frame structure in TDD mode and typical parameters for the WiMAX OFDMA frame structure are given in Annex A. Detailed physical layer frame structure can be found in [3][4].

2.1 WiMAX Preamble CINR

· Definition: It is the Carrier to Interference and Noise ratio over the measured sub-carriers of the WiMAX DL preamble measured by the UE for a particular BS.
In Mobile WiMAX system, the preamble CINR has 2 different measurement types for frequency reuse configuration = 1 and frequency reuse configuration = 3. For the frequency reuse configuration = 3 type, the reported CINR shall be the estimate of the CINR over the modulated sub-carriers of the preamble. For the frequency reuse configuration = 1, the reported CINR shall be the estimate of the average CINR over all sub-carriers of the preamble except the guard sub-carriers and the DC sub-carriers. To know on which sub-carriers WiMAX preamble CINR measurements should be performed, some system information for indication of CINR measurement type should be signaled.
The WiMAX CINR provides information on the actual operating condition of the receiver, including interference and noise levels, and signal strength. This measurement can therefore be used for handovers and cell reselections between LTE and mobile WiMAX system. Specifically, when the CINR of a neighbor WiMAX BS is larger than the sum of the measured LTE carrier SINR of the current LTE serving BS and the hysteresis margin for the time-to-trigger duration, then the inter-RAT handover execution from LTE system to WiMAX system could be triggered. It should be noted that the LTE carrier SINR could be calculated from RSRP and RSRQ measurements or the RS SINR.

2.2 WiMAX RSSI

· Definition: It is the Received Signal Strength measured by the UE from the DL preamble for a particular BS. 
The WiMAX RSSI provides information on the received signal strength of the DL preamble for a particular BS, which is a similar measurement quantity as RSRP we defined in LTE. Therefore, this measurement can also be used for handovers and cell reselection between LTE and Mobile WiMAX system.

3 Conclusions
This contribution provides the definition of the introduced measurements CINR and RSSI for the mobility measurements between LTE and Mobile WiMAX and some application of such measurements in mobility scenarios. Based on this contribution, we suggest RAN4 agree the WiMAX Preamble CINR and WiMAX RSSI as the mobility quantities for the mobility measurements between LTE and Mobile WiMAX. If these quantities are acceptable then they could be used for further work on the performance requirements for mobility measurements between LTE and Mobile WiMAX and a liaison statement as given in Annex B could be sent to RAN2 and RAN1 to keep the groups aware of this agreement.
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Figure 262—Example of OFDMA frame (with only mandatory zone) in TDD mode




Table A.1: Typical parameters of WiMAX OFDMA frame structure
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Annex B: 
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1. Discussion

RAN4 is currently specifying the measurement quantities for mobility measurement between LTE and Mobile WiMAX. Based on the RAN4 contribution [1] and discussion in this area, RAN4 believes that following measurement quantities and related definitions could be used as the quantities for mobility measurements between LTE and Mobilie WiMAX:

· WiMAX Preamble CINR

Definition: It is the Carrier to Interference and Noise ratio over the measured sub-carriers of the WiMAX DL preamble measured by the UE for a particular BS.
In Mobile WiMAX system, the preamble CINR has 2 different measurement types for frequency reuse configuration = 1 and frequency reuse configuration = 3. For the frequency reuse configuration = 3 type, the reported CINR shall be the estimate of the CINR over the modulated sub-carriers of the preamble. For the frequency reuse configuration = 1, the reported CINR shall be the estimate of the average CINR over all sub-carriers of the preamble except the guard sub-carriers and the DC sub-carriers. To know on which sub-carriers WiMAX preamble CINR measurements should be performed, some system information for indication of CINR measurement type should be signaled.

The WiMAX CINR provides information on the actual operating condition of the receiver, including interference and noise levels, and signal strength. This measurement can therefore be used for handovers and cell reselections between LTE and mobile WiMAX system.
· WiMAX RSSI

Definition: It is the Received Signal Strength measured by the UE from the DL preamble for a particular BS. 
The WiMAX RSSI provides information on the received signal strength of the DL preamble for a particular BS, which is a similar measurement quantity as RSRP defined in LTE. Therefore, this measurement can also be used for handovers and cell reselection between LTE and Mobile WiMAX system.

So RAN4 agreed to include the following text proposal in TR 36.938:

-------------------------------------------- Start text proposal -------------------------------------------------------------------

7.4.2
Measuring WiMAX from E-UTRAN

In order to support network controlled mobility, the E-UTRAN system shall support the following WiMAX measurements:

· WiMAX Preamble CINR: it is the Carrier to Interference and Noise ratio over the measured sub-carriers of the WiMAX DL preamble measured by the UE for a particular BS. To know on which sub-carriers WiMAX preamble CINR measurements should be performed, some system information for indication of CINR measurement type should be signaled.
· WiMAX RSSI: it is the Received Signal Strength measured by the UE from the DL preamble for a particular BS.
-------------------------------------------- End of text proposal -------------------------------------------------------------------

2. Actions
To TSG RAN WG2
ACTION:  RAN4 kindly requests RAN2 to take into account the agreed measurements quantities for mobility measurement between LTE and Mobile WiMAX in their related discussions.

To TSG RAN WG1
ACTION:  RAN4 kindly informs RAN1 of the agreed measurement quantities and the related definition for mobility measurement between LTE and Mobile WiMAX.

3. Date of next TSG RAN WG4 meetings

RAN WG4 #45

5th – 9th November, 2007
Jeju, Korea

References:

[1] R4-071766, “Measurement Quantities for Mobility Measurements between LTE and Mobile WiMAX”, Samsung, Intel, IPWireless, LG Electronics,NEC, NextWave, Nortel









PAGE  
4

