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1
Introduction

During the previous RAN1#76bis meeting, the following working assumptions, captured also in LS to RAN4, have been endorsed for NAICS higher layer signalling:

· Following parameter could be signalled by higher-layer signalling

· Information related to PB
· Set of less than 8 power offset values

· Subset of virtual cell ID

· FFS: Cell ID, CRS ports, MBSFN pattern, QCL, Supported TM, signalling or restriction related to “no Type-2 distributed resource allocation”, zero-power and non-zero-power CSI-RS, CFI

· Higher-layer signalling is configured per component carrier

· Further study is needed about blind detection or higher-layer signalling for system bandwidth, synchronization indication

In this contribution we present views with respect to the remaining NAICS parameters open issues. 
2
NAICS parameters
Remaining network assistance details refer to both parameter sets and stand alone parameters characterizing the interferer. We would like to reiterate the view that exact parameter set sizes for restricted parameters is under the scope of RAN4 group which needs to motivate through complexity reduction savings the selected size sets. Obviously, reducing to a single parameter brings the largest complexity savings, however there can be different impact from reduced parameter sets from parameter to parameter. We group the following discussion by CRS and DMRS based operation for the interferer, in order to better understand the complexity coming from each mode. In addition, we believe that the network configuration parameters qualify for semi-static signalling, hence we will not discuss in the following the system bandwidth, synchronization, cell ID, number of CRS ports.  
2.1 CRS based interferer

Blind detection of a CRS based interferer involves parameters like PMI, RI, EPRE power offsets, modulation. With respect to the number of CRS ports, we note that the WID does cover the both cases of 2 CRS and 4 CRS and RAN1 and RAN4 need to cover these aspects during the NAICS WI timeframe. Moreover, the case of 4 CRS ports does not imply any additional discussion except the blind detection of the PMIs [3]. 
EPRE power offsets

In the previous agreement during RAN1#76bis meeting, it has been agreed that information related to PB should be signalled. However, the utilization of PB as such is well understood and further dependencies to PB should not be created. The straight forward solution of PB signalling seems a more clear option unless it proves to be a non-working solution. When it comes to the power offsets PA, RAN4 should provide the guidance on the number of power offsets which are critical from UE complexity perspective. Nevertheless, it should be remembered that network functionality needs to be preserved. From network operation perspective, as the PA is a UE specific parameter, it becomes clear that a single value per eNB is undesirable; hence the UE needs to perform blind detection even from a minimalistic set of PA values.
2.2 DM-RS based interferer

Blind detection of a DM-RS based interferer involves parameters like DM-RS ports, modulation, QCL, subset of VCIs, ZP and NZP CSI-RS. It is evident that blind detection of a DM-RS based interferer is somehow different with respect to the CRS based interferer, essentially due to the larger nature of UE specific configurations which are possible in DM-RS modes. Most of these parameters are also related to the operation of single cell ID scenario.
QCL

The QCL assumption has been introduced in order to clearly distinguish the origins of transmitted signals of CRS, CSI-RS and DM-RS. The design criterion was the channel estimation quality for demodulation performance. The minimum resource granularity for channel estimation is 1 PRB pair, however it has been shown [4] that for a minimum of 3 PRBs in frequency, the QCL assumption is not needed for demodulation purposes. The current discussion of interferer QCL parameter signalling is not for the demodulation purposes but rather for the channel estimation which is used in the IC loop of the receiver. It is not desirable to introduce further dependencies between the collocation of interferer unless it is shown as of critical impact to the non-linear receivers IC efficiency.

Subset of VCIs, ZP and NZP CSI-RS
During the previous RAN1 and RAN4 discussions it has been agreed to restrict the number of virtual cell IDs to a subset. From a RAN1 scenario perspective, the number of VCIs per PCI is around 12 and including the potential VCI transmitted from the macro, we may have in total 13 VCIs associated with a PCI. We recall also the fact that currently the UE keeps track of 8 CRS configurations for RSRP purposes. As the density of small cells is higher than the macro, it seems natural to support more VCIs with respect to PCIs. When it comes to signalling the number of ZP and NZP CSI-RS configurations, it is difficult to come up with a straight forward recommendation, given the fact that these parameters are UE specific and have flexible configurations. What is evident is that the utilized CSI-RS configurations needs to be indicated through inter eNB signalling. Further details of such signalling are discussed in [2].
TM signalling

During the previous RAN1 meeting discussions it has been debated the introduction of supported TM signalling. Indicating the utilized TMs at one particular time is non-restrictive to the eNB, however it does not solve the problem of TM subset reduction in general. In our previous contribution [5] we have been elaborating on the need to refer to transmission scheme indication rather than transmission mode indication. The current specification refers to 10 transmission modes, however the NAICS UE would not detect the transmission modes as such, but rather the transmission schemes (TS) and the corresponding rank. In terms of transmission schemes, the NAICS UE needs to identify 4 of these: transmit diversity, LD CDD, closed loop MIMO (CRS-based operation) and beamforming (DMRS-based operation). From a signaling perspective (if needed in order to reduce NAICS UE complexity) it makes sense to provide signaling in the form of transmission scheme indication rather than transmission mode indication as the signaling needs to have a direct mapping into the blind detection logic of the NAICS UE and not carrying redundant information which is anyhow estimated in the UE. As previously discussed, the support for single cell ID scenario (which involves also the QCL and VCI parameters) brings us to the conclusion that DM-RS and CRS based transmission schemes do coexist as in such a scenario there would be scheduling for TM10, but also for legacy UEs (CRS modes) and fallback modes.
Observation:

· The NAICS UE should blindly detect between 4 transmission schemes instead of 10 transmission modes. 
· A transmission mode is characterized by the transmission scheme and rank.

· In single cell ID scenarios, there is a co-existence between DMRS and CRS modes.

Proposal:

· Signal the transmission scheme (if needed in order to reduce NAICS UE complexity) rather than transmission mode indication.
· Network assistance needs to have a direct mapping into the blind detection logic of the NAICS UE
Type-2 distributed resource allocation
The need for per PRB pair estimation at the UE is understandable from a reliability perspective. Equally understandable is the fact the DVRB operation exists in current network deployment and it is particularly important for small packet traffic like VoIP. In order to benefit from IC operation at most times, the preferred operation of the NAICS UE is to assume that the transmission is done per PRB-pair rather than for the network to restrict such PRB allocation. This seems also to be the case of even further assumptions in RAN4 when it comes to the number of PRBs in frequency that can be utilized by NAICS UE.
3
Conclusions

In this contribution we have been presenting views with respect to NAICS network assistance. Our observations and proposals can be summarized as follows:
Proposals:
· Signaling of PB is preferred. PA subset size needs to be indicated by RAN4.
· QCL signalling should be discussed after the interference allocation PRB-wise is clarified.

· The VCI subset size needs to contain at least the same number of monitored cells as for CRS RSRP.
· Signal the transmission scheme (if needed in order to reduce NAICS UE complexity) rather than transmission mode indication.
· Network assistance needs to have a direct mapping into the blind detection logic of the NAICS UE
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