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1. Introduction

In recent RAN4 meetings there has been discussion on the applicability of feICIC requirements (eg cell search, measurement accuracy, RLM, CSI and demod) when the aggressor and victim cell do not share the same bandwidth and antenna port configuration. In RAN4#66bis, it was agreed [1] that the number of antenna ports may be different for the measured and aggressor cells listed in the CRS assistance information. For bandwidth there was no such agreement, and we provide further analysis of the different cases for different CRS bandwidth to progress with the issue, which was further discussed in RAN4#67 where a way forward contribution was noted [2].
2. Discussion

There are potentially two different cases as shown in figure 1a and figure 1b.
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Figure 1a : Agressor BW > Victim BW






Figure 1b : Agressor BW < Victim BW

For figure 1a, the aggressor BW is greater than the victim BW. In the case that the victim cell is a UE seving cell (corresponding eg serving cell measurement, RLM, CSI or demodulation), the UE is well aware of the victim (serving cell) bandwidth and could hardly perform cancellation of CRS tones outside of the serving cell received bandwidth. Similarly, even if the victim cell is a neighbour cell (for RRM measurements with colliding CRS) the setting of allowed measurement bandwidth ensures that the UE does not attempt to measure target CRS outside the allowed measurement BW, and therefore it should be obvious that no CRS-IC applies. 

Observation 1: For scenarios where agressor BW > victim BW
, it should be straightforward to apply cell search, RLM, RRM, CSI and demod requirements

Additionally, the entire discussion only applies to CRS-IC; since P-BCH and PSS/SSS signals are restricted to 6RB then there is no possibility for the aggressor PSS/SSS/PBCH interference to have a different BW than the victim.

The more challenging case is scenario 1b. In the special case that the aggressor cell is a serving cell (only possible for RRM measurements in preparation for a CRE handover) the aggressor BW will be known to the UE. However, due to the mixed bandwidths on the frequency layer, the eNB should also have configured allowed measurement BW to a BW not greater than the aggressor (for instance if the aggressor cell is a macro cell, there are are likely to be other macro cells using this bandwidth also). Therefore the UE measurement BW should anyway be restricted for this case, as it is well known that allowed measurement bandwidth needs to be set with care in mixed bandwidth scenarios. Hence we observe

Observation 2: For RRM requirements, correct configuration of allowed measurement BW should avoid the scenario where Aggressor BW<Victim BW

Based on this observation, there is no need to specifically exclude wideband RSRQ from FeICIC as was proposed in [2]. For example, if the victim cell has 100RB and the aggressor cell has 50RB, with the correct setting of allowed measurement BW (50RB), the UE should still be able to perform wideband RSRQ measurements over 50RB bandwidth.
We then turn our attention to the case where the victim is the serving cell (eg when operating under CRE) where RLM, CQI and demod performance becomes important. In this case the aggressor cell is a neighbour cell, and the system bandwidth of neighbour cells is not signalled to the UE in CRS assistance information

CRS-AssistanceInfo-r11 ::= SEQUENCE {


physCellId-r11





PhysCellId,


antennaPortsCount-r11



ENUMERATED {an1, an2, an4, spare1},

mbsfn-SubframeConfigList-r11

MBSFN-SubframeConfigList,


...
}

It has been an important principle of LTE since release 8 that the UE is not required to decode MIB or SIB information from neighbour cells when in RRC Connected state. In this context, we mean by decoding all operations necessary to determine the MIB/SIB content including physical layer decoding and processing by MAC/RRC to determine message content. In a UE capable of performing common channel interference mitigation, the aggressor P-BCH may occasionally be received, for example to perform P-BCH interference mitigation on a victim cell. However, a UE only performs P-BCH reception occasionally, for example, in response to a network request to decode CGI or in order to determine the lowest 2 bits of SFN after a handover procedure. Thus the UE does not have any requirement to decode aggressor P-BCH on an ongoing basis, and also there is never a requirement for the higher layers to decode the MIB of a neighbour cell from the P-BCH and to pass this information back to the lower layers.

From this description, we can observe that the reception of the serving cell is therefore necessarily blind to the bandwidths of the neighbour cells in the LTE system, since the information is not know to the UE.

Observation 3: The reception of the serving cell is blind to the bandwidths of the neighbour cells since the neighbour BW information is not known to the UE
When we consider the implication of this to feICIC in a mixed BW scenario, we can conclude then that for scenarios such as the one shown in figure 1b, the UE must assume that the neighbour cell BW is the same as the serving cell BW, since there exists no information or requirement to do otherwise. To some extent channel estimation of the aggressor cell will mitigate the situation and CRS-IC will only be performed based on the residual noise outside the system BW of the aggressor. On the other hand, some receiver performance impact could be expected based on UE not having prior knowledge of the aggressor CRS configuration and RAN4 has not studied this scenario. Moreover, we would like to emphasise that RLM, CQI and UE demodulation should operate (and be specified) in a holistic manner. Since demodulation and CQI performance is not planned to be studied by RAN4, it is not particularly meaningful to consider the RLM performance in isolation, as was proposed in [2] which proposes for RLM “When aggressor cell BW is < victim (serving) cell BW requirements applicability is TBD”
Therefore we propose

Proposal: RAN4 requirements are not applicable to cases when the aggressor bandwidth is less than the victim bandwidth

3. Conclusions

In this contribution we evaluate in more detail scenarios for CRS-IC where the aggressor and victim cell have different bandwidths. Based on the evaluations:
Observation 1: For scenarios where agressor BW > victim BW
, it should be straightforward to apply cell search, RLM, RRM, CSI and demod requirements
Effectively this observation arises because even though the aggressor produces interference outwith the frequencies of interest, those do not affect reception of the victim.
Next we consider the case where aggressor BW < victim BW which is more challenging. For RRM measurements, noting that the PSS/SSS signals are always within the central 6RB, and also noting that if allowed measurement BW is correctly configured, the scenario aggressor BW < victim BW does not arise when allowed measurement BW is correctly configured
Observation 2: For RRM requirements, correct configuration of allowed measurement BW should avoid the scenario where Aggressor BW<Victim BW

Next we turn our attention to RLM and demod/CSI. In this scenario, the victim cell must be the serving Pcell, and by inspection of the assistance information it is clear that the BW of the aggressor will be unknown to the UE. Hence:
Observation 3: The reception of the serving cell is blind to the bandwidths of the neighbour cells since the neighbour BW information is not known to the UE
To some extent channel estimation of the aggressor cell will mitigate the situation and CRS-IC will only be performed based on the residual noise outside the system BW of the aggressor. On the other hand, some receiver performance impact could be expected based on UE not having prior knowledge of the aggressor CRS configuration and RAN4 has not studied this scenario. Therefore we propose

Proposal: RAN4 requirements are not applicable to cases when the aggressor bandwidth is less than the victim bandwidth
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