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1 Introduction

Interference measurements have been under study in CoMP Work Item in 3GPP RAN1. The following text captures the latest progress:

· At least one Interference Measurement Resource (IMR) can be configured for a Rel-11 UE

· FFS whether a maximum of only one or multiple IMRs can be configured for a Rel-11 UE

· Each IMR consists of only REs which can be configured as Rel-10 CSI-RS resources

· FFS whether REs of an IMR are allowed to be configured as non-zero-power CSI-RS resources

· FFS whether an IMR can have finer granularity than 4 REs/PRB
In this contribution, the IMR granularity issue will be discussed. Other IMR related discussions are treated in a companion contribution [1].
2 Granularity of an IMR

First of all, the need for granularities other than 4 REs/PRB, i.e. 2 or 4N REs/PRB with N(1 for an IMR, should be clarified. As discussed in [2]
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[3], in general configuring non-zero-power or zero-power CSI-RS with 4 REs/PRB as an IMR leads to an acceptable accuracy. Configuring zero-power CSI-RS has even better accuracy than configuring non-zero-power CSI-RS as an IMR. In addition, other factors may significantly affect interference measurement accuracy, such as the number of samples in the frequency domain for averaging, IMR density in the time domain, etc. 
Therefore, there may be cases where 4 REs/PRB leads to unnecessarily high interference measurement performance that does not translate into better CQI accuracy, and there may be cases where higher interference measurement accuracy is desired than what 4 REs/PRB can provide. Note that the unnecessarily high density of IMR has also been a concern by other companies (e.g., [4]). Hence, it is desirable to support granularities other than 4 REs/PRB for an IMR in order for the network to balance between interference measurement accuracy and RE overhead.
Next we discuss how to support 2/4N REs/PRB for an IMR in a feasible and efficient way. Since non-zero-power CSI-RS supports 2/4/8 REs/PRB, an IMR naturally has finer or coarser granularity than 4 REs/PRB if the REs of the IMR can be configured as non-zero-power CSI-RS resources, and this already existing flexibility is desired to be fully exploited in interference measurements. To reduce the signaling overhead in this case, a solution is to allow the IMR to overlap with the non-zero-power CSI-RS resources configured for the same CQI report. This may be used as the default for interference measurements in the absence of explicit signaling for configuring an IMR. On the other hand, it is natural to configure an IMR with 4N REs/PRB using the zero-power CSI-RS mechanism (see [1]), but it would require more complex signaling for supporting 2N REs/PRB than for supporting only 4N REs/PRB using the zero-power CSI-RS mechanism. 
3 Conclusions

It is observed that supporting variable granularity for an IMR is desirable. Allowing the REs of an IMR to be configured as non-zero-power and zero-power CSI-RS resources is a way to realize this with low standards impact and signaling overhead.
Proposal: Support variable granularity for an IMR by allowing the REs of the IMR to be configured as non-zero-power and zero-power CSI-RS resources. The following solution may be adopted:

· By default (if no IMR is explicitly configured for a CQI), the IMR overlaps with the non-zero-power CSI-RS resource associated with the CQI feedback report (i.e. the granularity of IMR is 2/4/8 REs/PRB corresponding to that of the signal measurements);

· Otherwise if explicitly signaled, an IMR corresponds to N bits set to 1 in zeroTxPowerResourceConfigList-r10 (i.e. granularity is 4N REs/PRB). At least N=1 is supported.
References

[1] R1-121947, “Interference measurement resource configuration and CQI calculation”, Huawei, HiSilicon, 3GPP RAN WG1  #69, Prague, Czech Republic, May 21-25, 2012.
[2] R1-120032, “Resources for Interference Measurements”, Huawei, HiSilicon, 3GPP RAN WG1  #68, Dresden, Germany, Feb. 6 – 10, 2012.
[3] R1-120983, “Resources for Interference Measurements”, Huawei, HiSilicon, 3GPP RAN WG1  #68bis, Jeju, Korea, Mar. 26 – 30, 2012.
[4] R1-121441, “Consideration on interference measurement for CoMP feedback”, LGE, 3GPP RAN WG1  #68bis, Jeju, Korea, Mar. 26 – 30, 2012.
