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1. Introduction
In this contribution we discuss some of the work that should be done for RRM within the feICIC work item. The starting point is the various LS from RAN1 [1]

 REF _Ref319931324 \r \h 
 \* MERGEFORMAT [2] which provide information on the scope of feICIC.
2. Discussion

In this paper we consider cell search and measurements, as well as details of reference receiver for feICIC. In [1], it is indicated that up to 9dB CRE bias can be assumed, and as discussed in RAN4#62, a further simulation campaign is needed to evaluate interference levels, as was done in Release-10 eICIC work. Good understanding of interference levels is important in order to correctly define and dimension other RRM and RLM requirements. To start these simulations, zero power for non CRS transmission in ABS could be assumed, although naturally the correct range of interference levels depend on details of the reduced power transmissions which would be signalled to the UE, and which could be expected to be a source of additional interference.
Proposal 1: System level simulation with 9dB interferer is expected to determine interference levels with 9dB CRE bias.

For cell search, the two liaisons from RAN1 have indicated the following aspects can be assumed for cell search
Firstly (from RAN1#67):
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And then from RAN1#68:
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Release-10 signalling implies that the PCI list for cells to be measured with TDM restriction is somehow used to assist the cell search. We think that since RAN4 will ultimately need to simulate and define requirements for cell search with interferer levels appropriate for 9dB CRE bias it is important to fully understand how the neighbour information is intended to be used to assist the UE, and what assumptions the UE should make in searching for an eICIC target cell. For instance, are PSS and SSS correlations still expected to be performed, or is it sufficient to search CRS of target cells, while at the same time cancelling CRS of stronger interferer? The network is necessarily synchronised to facilitate eICIC, so the timing of cells may be known to a greater degree in advance than if the UE assumed fully asynchronous neighbour cells. On the other hand there will timing uncertainties, including eNB RF and propagation delays of the signals, as well as possible deliberate subframe shifting (at least for feICIC FDD), especially if the network is backwards compatible to Release-10 with smaller CRE baises. Finally, since the CP length assumption is still open in RAN1, it would be natural to start from the assumption that cell search works in a similar way as it does in Rel-10, i.e. UE determines the CP length after SSS acquisition.
Since the CRS signal is on every 6th subcarrier, it does not provide very good possibility for absolute time detection. Thus, it may not be sufficiently robust to base cell detection on presence of a CRS signal alone. Hence our expectation is that some use is still made of PSS/SSS in feICIC cell detection (e.g. to cope with subframe shifts), and further elaboration of the usage of Rel-10 PCI list in the assistance of cell detection will be needed to perform simulations and set the requirements.
Proposal 2 : Reference cell search techniques need to be discussed before they can be simulated in detail, so that it is clear what assumptions the UE is allowed to make in PCI list assisted cell detection.

Once cell detection is better understood, the other main measurement related work in RAN4 is measurement accuracy. In principle the requirements can be defined in a similar way to release 10 RSRP/RSRQ accuracies but it is expected that a higher interference level and CRS canceller would be considered in the work. Colliding CRS with non-MBSFN ABS is expected to be considered in addition.
Proposal 3 : RSRP and RSRQ accuracy can be defined following a similar methodology to rel10 eICIC but accounting for the higher interference level, updated reference receiver and possible non-MBSFN-ABS CRS collision.

Similarly, radio link monitoring work may follow a similar approach to that used in Rel-10. Clearly it is feasible to evaluate PDCCH BLER similarly as was done in Rel-10 but with new interference levels, updated baseline receiver and CRS collision assumptions. However, there may also be merit in discussing to what extent RAN4 can evaluate hypothetical BLER rather than actual BLER studied in Rel-10, since evaluation of implementation effects once the true BLER simulations were performed was a difficult aspect of rel-10. In saying this we note that with a CRS cancelling receiver used to demodulate PDCCH and assuming non colliding CRS, there would typically be less of a mismatch between true and hypothesised BLER than for a Release-10 base line receiver, although some mismatch may remain. Additionally, the updated baseline receiver has capability to process demodulation in colliding CRS case.
Proposal 4 : RLM thresholds can be defined following a similar methodology to Rel-10 eICIC but accounting higher interference level, updated reference receiver and possible non MBSFN-ABS CRS collision. It could be evaluated if RAN4 is able to account more for possible mismatches between hypothetical and true BLER in determining test case

Finally we discuss some considerations of the reference receiver, which may be important for all the feICIC work – RRM, RRM and demodulation requirements will all require simulations of the different receiver and a starting point for RAN4 might be to align assumptions and simulation results for an feICIC receiver. In [3] it is proposed to develop requirements on dual stream, considering both CRS cancelling and puncturing UE receivers. As noted in [3], one disadvantage of the puncturing receiver is that it is unable to handle the colliding CRS normal-ABS case. This relates to a fundamental difference in network deployment assumptions and as networks are unaware of UE receiver type, so we think it may be undesirable to split the UE population in this way. Based on this, we propose that release 11 work is focussed on CRS cancellation rather than puncturing techniques.

Proposal 5 : Release 11 feICIC work is focused on CRS cancellation techniques
Our assumption is that for UE based techniques, the receiver attempts to cancel unwanted CRS interference, and we further assume that PSS/SSS and MIB/SIB cancellation is not performed based on the assistance data which RAN1 has indicated should be provided as a part of the work
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Furthermore, we assume that since it is not explicitly stated as necessary signalling, the UE autonomously determines which neighbour cells are dominant interferes and can be cancelled. Under this assumption RAN4 would still need to discuss the maximum number of interferers which can be simultaneously processed by UE receiver-based techniques.

Proposal 6 : RAN4 discusses further details of the UE RX based receiver technique, e.g. CRS cancellation for N autonomously chosen neighbour interferers. 
Proposal 7: RAN4 Minimum performance requirements for feICIC shall not assume PSS/SSS/MIB/SIBx cancellation.
This proposal is important as the receiver needs to be well understood to progress with the rest of the RAN4 work

3. Conclusions

In this contribution some aspects of the work RAN4 needs to do on feICIC based on the two liaison statements from Ran1 has been considered. The following proposals are made

Proposal 1 : System level simulation with 9dB interferer is expected to determine interference levels with 9dB CRE bias.

Proposal 2 : Reference cell search techniques need to be discussed before they can be simulated in detail, so that it is clear what assumptions the UE is allowed to make in PCI list assisted cell detection.

Proposal 3 : RSRP and RSRQ accuracy can be defined following a similar methodology to Rel-10 eICIC but accounting for the higher interference level, updated reference receiver and possible non MBSFNM CRS collision.

Proposal 4 : RLM thresholds can be defined following a similar methodology to Rel-10 eICIC but accounting higher interference level, updated reference receiver and possible non MBSFNM CRS collision. It could be evaluated if RAN4 is able to account more for possible mismatches between hypothetical and true BLER in determining test case
Proposal 5 : Release 11 feICIC work is focused on CRS cancellation techniques
Proposal 5 : RAN4 discusses further details of the UE RX based receiver technique, eg CRS cancellation for N autonomously chosen neighbour interferers. 
Proposal 6: RAN4 Minimum performance requirements for feICIC shall not assume PSS/SSS/MIB/SIBx cancellation.
Of the proposals, proposal 1 and proposal 5 are important to start progressing with all aspects of RAN4 work on feICIC. 
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Cell detection principles


Network assistance to simplify UE implementation of cell detection for 9 dB CRE bias


Higher-layer signaling is utilized to aid the UE





•	Rel-10 signalling can be used to assist cell search


•	Further study until next meeting whether UE can assume the CP length of aggressor cell(s) and victim cell is the same








Handling of CRS interference 


RAN1 recommends RAN4 to consider UE performance requirements for UE Rx based techniques for DL control/data demodulation (PDCCH/PDSCH), UE measurements/reporting for 9 dB CRE bias according to WID for colliding and non-colliding CRS scenarios with ABS configurations


Information on number of CRS ports of neighbor cell(s) is needed


Information on which subframes in neighboring cell(s) the CRS is present (e.g. MBSFN configuration) is needed















