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1 Introduction
In the last RAN1 meeting, an LS was agreed and sent to RAN4. The action point for RAN4 was as follows.
To 3GPP TSG-RAN4

RAN1 kindly asks RAN4 to take the RAN1 agreements above into account in their further work on RLM/RRM/CSI measurements and, for the Macro-Femto case, time-domain/power-setting solutions.
The resource-specific CSI measurement was agreed, which would include frequency (PRB)-specific CSI measurement and time domain resource-specific CSI measurement. For frequency-specific CSI measurement, there is a requirement agreed by RAN4 and defined by uneven interference frequency selective CQI test in TS36.101 for Rel-8 UE. But it might cover part of frequency-specific CSI measurements. For HetNet, the time-domain solutions such as coordination of almost blank subframes were agreed as the baseline of eICIC technique. So the new time-domain resource-specific CSI requirements would be needed to verify Rel-10 UE CSI performance.
According to RAN1 LS, it seems that there might be two solutions, i.e. almost blank subframe (ABS for short) and ABS only in MBSFN. ABS means that ABS could configured at any subframe, while ABS only in MBSFN means that only configuring ABS as MBSFN subframes. So in this paper, we would like to take both into consideration.
So in this paper, we will discuss how to define the resource-specific CSI measurement especially for time-domain solutions and CRS based using both ABS and ABS only in MBSFN.
2 Discussion

2.1 New time-domain resource-specific CSI requirements
In almost blank subframes, the aggressor cell PDSCH is not transmitted and the interference will be lowered for victim UE transmission. And the victim UE could measure the interference on those subframes. Therefore, RAN4 needs new requirements to ensure that UE can measure the proper resources for CSI and to rule out the poor implementation, e.g. averaging the signals both on ABS and normal subframes to measure the interference. 
To do that, the supported signalling would be needed to inform UE where it can measure (the interference) and where not. Therefore, we have
Observation 1: RAN4 would need RAN1/2 to decide the assistant signalling or pattern to inform the UE the location of the resources where it can measure the interference.
Before defining the new CSI requirements, it would be important to get consensus on the test purpose in RAN4. And there would be two test purposes:
· To inform UE the location of the dedicated resource for CSI measurement and verify that UE can measure the interference/signals properly.
· Besides the above purpose, to verify that UE can work well under typical HetNet scenarios when time-domain eICIC is used.
The existing RAN4 CSI requirements are mainly based on point-to-point link level simulation. The interference is merely modeled by AWGN. If only the first purpose was accepted, AWGN could be used with uneven levels on different subframes just like the existing uneven interference frequency-specific CQI test in TS36.101 and no new interference model should be introduced in RAN4. If the second one was chosen, new interference models for ABS/ABS only in MBSFN would be needed.
Observation 2: New interference models would be needed in RAN4, but whether or not depends on the choice of test purposes.
Obviously, the first purpose would lead to a simple requirement, while the second one could ensure good HetNet system performance even in the worse scenario. That might need a long time to obtain a consensus on the working assumptions and align the simulation results, since new interference model would be needed and different improved receiver algorithms under interference would cause the difficulty for alignment. Anyhow we need make a choice.
2.2 Effect of PCFICH degradation
And if the second purpose was accepted, and even if a new interference model was agreed, there would still be some issues to be solved. One of them would be PCFICH performance degradation.
The RAN4 CSI requirements would be mainly based on PDSCH performance. In real CSI/PDSCH test procedure, UE need to demodulate on PCFICH firstly and then PDCCH to get the enough information and then demodulate PDSCH. But under eICIC scenario, no matter whether ABS or ABS only in MBSFN is  used, the victim UE would face the high interference on PCFICH with high probability. And that would be the reason why the new interference model would be needed for ABS only in MBSFN. But compared to ABS interference model, the model for ABS only in MBSFN would be simpler.
If different algorithms were used to improve PCFICH performance, then the loss of PCFICH would be different at low SNR test points, which would lead to difficulty to align the simulation results. And the degradation of PCFICH would cause longer test time too.
Although RAN4 can avoid the collision between PCFICH for victim UE and aggressor Cell CRS deliberately in the test case, the resulted requirements would not be sufficient to meet the test purpose, i.e. to verify that UE can work well under typical HetNet scenarios.
Observation 3: from RAN4 performance evaluation perspective, the good method for RAN1 to improve the PCFICH performance under HetNet scenarios would be highly appreciated.
2.3 Mismatch between measured CSI and PDSCH performance
The other problem for ABS solutions for the second test purpose would be that when CRS for victim UE and aggressor cell CRS are overlapped, the CRS of victim UE will face the interference but the PDSCH of victim UE will not; when CRS’s are not overlapped, the CRS of victim UE will not face the interference but PDSCH will. Therefore, the CSI measured based on CRS for victim UE would be always not match the potential performance of its PDSCH. 
The mismatch would cause the difficulty for simulation results alignment too. Compared with ABS, if ABS only in MBFSN was  used and no CRS existed in data region, the above problem would be avoided. Thus from this aspect, configuring ABS only with MBSFN, i.e. ABS only in MBSFN might help simplifying the resource-specific CSI requirements in RAN4.
Observation 4: Configuring ABS  only in MBSFN might help simplifying the resource-specific CSI requirements.

3 Conclusions
In this paper, the resource-specific CSI measurement requirements are discussed and two test purposes are identified for choice. The first one is to verify that UE can measure the interference/signals properly on the dedicated resources. The second is to verify that UE can work well under typical HetNet scenarios when time-domain eICIC is used. 
Some observations are obtained during the discussion:
Observation 1: RAN4 would need RAN1/2 to decide the assistant signalling or pattern to inform the UE the location of the resources where it can measure the interference.

Observation 2: New interference models would be needed in RAN4, but whether or not depends on the choice of test purposes.

Observation 3: from RAN4 performance evaluation perspective, the good method for RAN1 to improve the PCFICH performance under HetNet scenarios would be highly appreciated.
Observation 4: Configuring ABS only in MBSFN might help simplifying the resource-specific CSI requirements.
Therefore maybe we need to wait for the decision on assistant signaling before completing resource-specific CSI requirements. And we might need an LS to RAN1 to inform them the observation 1, 3 and 4, and maybe we also need to inform RAN1 which would be RAN4’s test purpose.
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