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1 Introduction

MFBI had been extensively discussed in the recent meetings. In the email discussion after RAN2#81 on MFBI, it was agreed that UE is required to “understand” EARFCNs of overlapping but non-supported bands signaled in System Information only [1]. However, there is no consensus on whether the measurement and handover on different EARFCNs of the same physical frequency are intra-frequency or inter-frequency. 
In this contribution, we would like to discuss MFBI UE’s measurement and reporting for different EARFCNs of the same physical frequency on its supported bands and the above mentioned intra-frequency/inter-frequency measurement issues. 
2 Discussion
2.1 MFBI UE’s measurement and reporting
It was agreed in RAN2#81 that network should not configure more than one measurement objects for the same physical frequency even though (E)ARFCN is different. Following is an example case for consideration. 
As shown in Figure 1, the RRC_Connected mode UE supporting Band1 and Band2 is in its serving cell. There are two neighbor cells, i.e. Cell 1 and Cell2: 
Cell1: physical frequency F, Band1, EARFCN1, PCI1
Cell2: physical frequency F, Band2, EARFCN2, PCI2
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Figure 1   Example case

Since eNB can configure only one measurement object for the physical frequency F, it will configure either EARFCN1 or EARFCN2 for UE to measure. It is assumed that eNB configures EARFCN1 as a measurement object for the UE and the allowedMeasBandwidth may be configured to be the common part of bandwidths of Cell1 and Cell2. 

As requested by the serving eNB, the UE would transform EARFCN1 to the physical frequency F and perform measurement on this carrier frequency with the allowedMeasBandwidth indicated in the measurement object with the measurement requirements of Band1 [2]. When the UE is moving to Cell2, it is currently not clear whether the measurement results on Band1 is sufficient to be regarded as the measurement results on Band2, or whether UE should additionally perform measurements on Band2 according to the measurement requirements of Band2. 

In our opinion, since RAN4 has specified different measurement requirements for different bands, it is preferred that UE should perform measurements on each supported band overlapping the band of the measurement object EARFCN complying with the band specific measurement requirements. When the UE detects that a cell on any supported band satisfies the trigger condition of measurement reporting, it will send a measurement report including the PCI of the cell which triggers this measurement report. 
In the above example, when the measurement results of Cell2 on Band2 meet the measurement report condition, UE will send a measurement report including PCI2. When the serving eNB receives this measurement report, it could find the cell triggering this measurement report based on the physical frequency of the measurement object and the PCI in the measurement report (PCI2). 

Proposal 1: When receiving an EARFCN configured in the measurement configuration, UE should perform measurements on each supported band overlapping the band of the measurement object EARFCN complying with the band specific measurement requirements. 
2.2 Intra-frequency or Inter-frequency
In the current TS 36.331[3], intra-frequency measurement and inter-frequency measurement are specified as below: 
-
Intra-frequency measurements: measurements at the downlink carrier frequency(ies) of the serving cell(s).

-
Inter-frequency measurements: measurements at frequencies that differ from any of the downlink carrier frequency(ies) of the serving cell(s).

It is not explicitly stated in these definitions whether the ‘downlink carrier frequency’ refers to EARFCN or physical frequency. In the email discussion after RAN2#81 meeting, some companies believed that the measurements on the same physical frequency should be intra-frequency measurements, but another company thought that measurements of different bands are considered as inter-frequency ones regardless if they are on same physical frequency, since UE’s RF requirements are different for EARFCNs of different bands and UE is required to perform RF retuning. 

From our point of view, if our proposal 1 can be agreed by RAN2, the measurement on the same physical frequency on different bands could be considered as intra-frequency measurement, since UE would autonomously perform measurement on different bands which it supports. There may be some concerns on the performance of intra-frequency measurement if this kind of intra-frequency measurement is agreed. We think RAN4 can be requested to provide some guidance on this point. 
Proposal 2: RAN2 is asked to clarify whether the ‘downlink carrier frequency’ in the definitions in TS 36.331 refers to EARFCN or physical frequency.  RAN4 can be requested to provide some guidance on this issue if necessary.
3 Conclusion

In this contribution, we have discussed MFBI UE’s measurement and reporting for different EARFCNs of the same physical frequency on its supported bands and the intra-frequency/inter-frequency measurement issues. We have the following proposals:
Proposal 1: When receiving an EARFCN configured in the measurement configuration, UE should perform measurements on each supported band overlapping the band of the measurement object EARFCN complying with the band specific measurement requirements. 
Proposal 2: RAN2 is asked to clarify whether the ‘downlink carrier frequency’ in the definitions in TS 36.331 refers to EARFCN or physical frequency.  RAN4 can be requested to provide some guidance on this issue if necessary.

4 References
[1] R2-130628, “Correcting further UE aspects regarding multi band cells”, Ericsson, ST-Ericsson, January 2013
[2] TS 36.133, Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
[3] TS 36.331, Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC)











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PAGE  
1

_1426486840.vsd
Serving cell


Cell 1
Band 1


Cell 2
Band 2


UE



