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1. Introduction

At the last RAN Plenary meeting in Barcelona, Spain, a new study was approved [1] with the goal to specify the physical-layer aspects of any small cell enhancements for E-UTRA and E-UTRAN in Release 12. With a focus on improving the spectral efficiency, these are higher order modulation schemes for the downlink, overhead reductions for UE-specific reference signals and control signaling, and novel interference avoidance and coordination mechanisms. In order for RAN1 to commence work a common simulation framework has to be agreed upon which allows assessing new procedures based on their merits and gains as demonstrated by simulations. In this document, we present our views on evaluation assumptions for downlink higher order modulation schemes and overhead reductions for UE-specific reference signals and control signaling. Evaluation assumptions for mechanisms for interference avoidance and coordination among small cells are contained in our companion contribution [2]. Our views on general evaluation assumptions and methodology for small cell enhancements can be found in [3].
2. Evaluation Assumptions for Enhancements for Improved Spectral Efficiency
Most simulation assumptions discussed in [3] are equally applicable to both link-level and system-level evaluations. These include, but are not limited to, the system bandwidth and carrier frequency as well as the overall channel model and how spatio-temporal correlations ought to be modeled. For a detailed view on our motivations, we refer to [3] and the references therein. In this contribution, we will present our views on two aspects pertinent to link-level simulations aimed at quantifying any spectral efficiency gains from overhead reductions for UE-specific reference signals and control signaling and the introduction of higher order modulation schemes in the downlink. 
2.1. Overhead assumption
In consideration of the goal of the study item—quantifying spectral efficiency gains through overhead reductions and higher order modulation schemes—it seems natural to use Release 11 transmission modes as baseline. We thus propose TM10 with either fixed or feedback-based link adaptation of the transmission rank, precoder, and modulation and coding scheme. In other words, the overhead incurred by the introduction of the CSI-interference measurement (CSI-IM) resource should be accounted for in the analysis of any spectral efficiency enhancements. 
Proposal 1:
Transmission mode 10 is the baseline for link-level simulations targeting spectral efficiency enhancements.
Consequently, in line with the general simulation assumptions in [3], the following overhead assumptions shall apply: normal CP, two PDCCH symbols, PBCH/PSS/SSS, two CRS ports, one 2-port NZP CSI-RS configuration with 5ms period, no ZP CSI-RS, one CSI-IM resource with 5ms periodicity, 1 or 2 layer DMRS. 
Proposal 2:
Overhead in the link-level simulations is modeled as follows: normal CP, two PDCCH symbols, PBCH/PSS/SSS, two CRS ports, one 2-port NZP CSI-RS configuration with 5ms period, no ZP CSI-RS, one CSI-IM resource with 5ms periodicity, 1 or 2 layer DMRS.

The proposed assumptions with regard to overhead are also summarized in Table I.
Table I: Overhead assumption

	Normal CP

2 PDCCH symbols

PBCH/PSS/SSS

2 CRS ports
1 2-port NZP CSI-RS configuration with 5ms period

no ZP CSI-RS

1 CSI-IM resource with 5ms periodicity
1 or 2 port DMRS


2.2. Error Vector Magnitude (EVM)

In [4], the error vector magnitude is given as 17.5%, 12.5%, and 8% for QPSK, 16QAM, and 64QAM, respectively. For 256QAM, we propose to maintain the 6 dB increase for every 4x in QAM order yielding a required EVM of 3.98% for 256 constellation points as summarized in Table II.
Table II: EVM requirements

	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	17.50 %

	16QAM
	12.50 %

	64QAM
	8.00 %

	256QAM
	3.98%


Proposal 3:
Maintain a 6 dB increase for every 4x in QAM order or 3.98% EVM for 256 QAM.

3. Evaluation Methodology for Enhancements for Improved Spectral Efficiency

The need for system-level and/or link-level simulations depends on the specific proposals for technologies aimed at enhancing the spectral efficiency of Release 12. For instance, for the overhead reduction of UE-specific reference signals link-level simulations seem to suffice. For the introduction of higher order modulation schemes, once the SNR ranges for various code rates have been established by means of link-level simulations, systems-level simulations should follow in order to evaluate the likelihood of a user to experience geometries that allow for such higher order modulations. 
Proposal 4:
The need for system-level and/or link-level simulations depends on the proposed technologies.
4. Conclusion

For the analysis of spectral efficiency enhancements in the scope of [1] we proposed the following:
Proposal 1:
Transmission mode 10 is the baseline for link-level simulations targeting spectral efficiency enhancements.

Proposal 2:
Overhead in the link-level simulations is modeled as follows: normal CP, two PDCCH symbols, PBCH/PSS/SSS, two CRS ports, one 2-port NZP CSI-RS configuration with 5ms period, no ZP CSI-RS, one CSI-IM resource with 5ms periodicity, 1 or 2 layer DMRS.

Proposal 3:
Maintain a 6 dB increase for every 4x in QAM order or 3.98% EVM for 256 QAM.
Proposal 4:
The need for system-level and/or link-level simulations depends on the proposed technologies.
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