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1.
Introduction
In this contribution, we provide simulation results as input to the currently ongoing discussion on layer-to-port mapping for DM-RS in LTE Rel-10 [1]

 REF _Ref258944049 \r \h 
[2][3][4]. More specifically, we compare the performance of inter- vs. intra-codeword layer-to-port mapping.
2. 
Simulation results
We investigated the performance of inter- vs. intra-codeword mapping through link-level simulations for rank-3 transmission assuming 3GPP-TU channel profile with an 8x4 antenna configuration. A fixed 3 dB power offset between each DM-RS port and its associated PDSCH layer was considered in order to ensure full-power utilization for DM-RS. Detailed simulation parameters are provided in the Appendix. Figure 1 and 2 provide a comparison between the two mapping schemes in terms of per-codeword block error rate vs. SNR for 3 and 30 km/h velocity, respectively. Based on these results, we do not observe any meaningful difference in performance between inter- and intra-codeword mapping schemes for both low and moderate UE velocity. Both schemes essentially perform the same, as also shown in [2]. Such outcome was predictable as link-level investigations during Rel-9 timeframe showed that CDM-T multiplexing was capable to withstand significant time selectivity of the channel before DM-RS orthogonality breaks.
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Figure 1: Performance of inter- vs. intra-codeword layer-to-port mapping; rank-3 transmission; 3 km/h 
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Figure 2: Performance of inter- vs. intra-codeword layer-to-port mapping; rank-3 transmission; 30 km/h
3. 
Conclusion

Based on provided simulation results, we confirm that there is no difference in performance to be expected in practice between inter- and intra-codeword layer-to-DM-RS port mapping. Consequently, a simpler one-to-one mapping of layers to DM-RS ports yields a natural choice for LTE Rel-10.
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Appendix 1 – Simulation assumptions
Table 1: Simulation assumptions

	Parameter description
	Value / Comment

	System bandwidth, carrier frequency
	5 MHz, 2 GHz

	Channel model, UE velocity, spatial correlation
	3GPP Typical Urban – {3, 30} km/h.

	Antenna configuration
	8 Tx / 4 Rx antennas

	Transmission rank
	Rank-3

	Number of codewords
	2

	Layer to DM-RS mapping
	Intra-CW / inter-CW mapping

	DM-RS power allocation
	Fixed 3 dB offset to PDSCH REs

	Resource allocation
	6 PRBs scheduled

	Detector
	MMSE receiver

	PDCCH / PDSCH configuration
	3/11 OFDM symbols, normal CP

	Channel coding (PDSCH)
	Rel’8 turbo coding, CBRM

	Modulation and coding scheme
	Fixed 16QAM 1/2 for both codewords

	HARQ
	Not used

	Precoding
	8Tx 6-bit IID codebook, 1 PRB granularity

	CSI-RS configuration
	Ideal CSI-RS estimation for PMI selection

	CSI-RS periodicity
	1 ms

	CSI delay
	1 ms

	Common reference signal configuration
	2 Rel-8 CRS ports in every sub-frame (overhead)

	Channel estimation for demodulation
	2D realistic channel estimation over Rel-10 DM-RS


