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1 Introduction

In R1-110595, RAN1 informs RAN4 the following information:

RAN1 is considering modifications to the RSRQ and RLM measurements in the specifications to take into account restricted measurements; either

(1) Modify RAN1 definitions of RLM (TS 36.213) and RSRQ (TS 36.214), with corresponding performance requirements being specified in RAN4, or

(2) Modified performance requirements in RAN4 are sufficient without needing to change the measurement definitions.

RAN1 also informs RAN4 that there is currently no consensus in RAN1 on the need to modify the RSRP definition in 36.214.
RAN1 ask RAN4 to take the following actions.
RAN1 kindly asks RAN4 whether (2) is sufficient or whether RAN1 should proceed with (1).

RAN1 also kindly asks RAN4’s opinion as to whether changes are needed to the RSRP definition in 36.214.

RAN1 also welcomes any other relevant inputs from RAN4. 

In this contribution, we discuss the RLM/RSRQ/RSRP measurement definition related issues.
2 Discussion
2.1  RSRQ definition
By explicitly mentioned in LS, RAN 1 had decided to introduce restriction for RSRQ measurement. However, there are different ways to ensure such a feature is captured by specification. [1] presents one possible way by explicitly adding the additional restriction, “if higher-layer signalling indicates certain subframes for restricted RRM measurement, RSSI is only applicable in the indicated subframes”, into the RSRQ definition in TS 36.214. On the other way, we can keep RSRQ definition in TS 36.214 unchanged while RAN4 needs to define appropriate requirement/test case to ensure that UE's measurement is indeed carried within restricted resource. From our point of view, the latter way  is preferred. Moreover, we would like to clarify that in this LS, the restricted measurement is intentionally applied to serving cell. 
To capture restricted measurement, the possible modifications may happen in the TS36.133 and TS 36.331 in eICIC scenario as following.
· In TS 36.133 the test case or measurement requirement may be revised. The additional test case for eICIC measurement or the modified side conditions of measurement procedure (TS36.133 section 8) or measurement accuracy (TS36.133 section9) may happen when performing measurement on the restricted resource. 
· TS 36.331 specifies the RRC signalling procedure. Certain additional indication which instructs UE uses the restricted subframes for measurements on the serving cell will be provided for UE. 
It should be noted that RAN4 is investigating whether RSSI definition need updating. Once there is decision on this issue, it should be liaised to RAN2 to update TS36.214. However it is out of scope of this paper. 
2.2 RLM definition
The RLM procedure is specified in TS 36.213 and the RLM requirements are specified in TS 36.133. TS 36.213 mainly specifies the RLM assess period (e.g., the physical layer in the UE shall every radio frame or every DRX cycle assess the radio link quality in non-DRX mode and DRX mode respectively). We suggest that the RLM physical procedure in TS 36.213 in Rel-10 can still be kept unchanged as that in Rel-8/9.
A way forward[2] indicated that when eICIC is introduced, it is proposed to reuse Rel-9 RLM or RRM measurement requirements and SINR (or Es/Iot) side condition or to define new RLM/RRM measurement requirements and SINR (or Es/Iot) side condition for eICIC for defining the RLM requirements. No matter what method to be used, the precondition of both options is that UE should use the indicated subframes for the serving cell RLM measurements.
Consequently, some additional conditions which indicate the RLM restricted measurement will also be provided in TS36.133 and no need to change the measurement procedure in TS 36.213.
2.3  RSRP definition
In Rel-8/9 RSRQ is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks [3]. The definition indicates that the RSRP measurement resources are the same as that of RSRQ. In other words, RSRP measurements are performed simultaneously with RSRQ measurements. So that it is sufficient to re-use RSRP measurement definition in TS 36.214.
3 Conclusion
The contribution analyzes the RLM/RSRQ/RSRP measurement definitions for eICIC. Some proposals are presented:

· For RSRQ and RLM, it is unnecessary to change the measurement definitions in order to mandate UE to perform RSRQ/RLM measurement in restricted resources signalled from higher layer in TS 36.214 and TS 36.213. Reusing or possibly modifying Rel-8/9 performance requirements or adding tests case for eICIC scenario may happen in RAN4.
· RSRP measurements are performed simultaneously with RSRQ measurements. So that it is sufficient to re-use RSRP measurement definition in TS 36.214.
We also provided a draft LS reply on RLM/RSRQ/RSRP measurement definitions for eICIC in [R4-111075].
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