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1 Introduction
In RAN1#72, the following agreements were made for the transmission mode on NCT:

· A TM based on TM10 is supported on NCT
· FFS until RAN1#72bis whether TM9 is supported on NCT
Both TM9 and TM10 can support up to 8-layer transmission with DMRS ports. However, TM9 relies on CRS for CSI reporting, and TM10 relies on CSI-RS. Since at most 1-port CRS is transmitted with 5ms periodicity on NCT, the application of TM9 on NCT is very limited. Therefore, we propose TM9 is not supported on NCT.

In this contribution, we show our views on the fallback transmission scheme of TM10 on NCT based on the evaluation results.
2 Discussion
In Rel-11, two transmission schemes of TM10 are supported when a PDSCH is scheduled by DCI format 1A:
· Non-MBSFN subframe: If the number of PBCH antenna ports is one, single-antenna port, port 0 is used, otherwise transmit diversity.
· MBSFN subframe: Single-antenna port, port 7.

For low speed, closed-loop MIMO transmission can achieve the best performance, as shown in Figure 2. The fallback transmission scheme for NCT should be mainly used for medium to high speed. Since CRS based transmission scheme cannot be used for NCT, single-antenna port transmission with port 7 is a straight forward scheme for fallback transmission. However, whether single-antenna port transmission with port 7 is robust enough for NCT at medium to high speed should be clarified. 

The following five transmission schemes are compared and the detailed simulation parameters are listed in the Appendix:
· Scheme 1: Rel-11 TxD with CRS port 0/1. System bandwidth CRS is used for channel estimation.
· Scheme 2: Rel-11 TxD with CRS port 0/1. CRS ports in the scheduled PRB pairs are used for channel estimation.

· Scheme 3: Rel-11 single-antenna port transmission with port 7 and subband PMI with PRB bundling size of 3 PRB pairs. 
· Scheme 4:  TxD with DMRS port 7/9. The precoding operation is same as Rel-11 TxD with CRS port 0/1. 
· Scheme 5: Random beamforming with DMRS port 7/9. The odd subcarriers are demodulated by port 7, and the even subcarriers are demodulated by port 9. The precoding is on a per-PRB basis.
Based the simulation results shown in Figure 1, the following observations can be obtained:
· Among the schemes with DMRS based demodulation, Rel-11 single-antenna port transmission with DMRS port 7 and subband PMI can achieve the best performance for both medium and high speed.
· The performance loss of TxD with DMRS port 7/9 is mainly caused by larger DMRS overhead.

· The performance loss of random beamforming with DMRS port 7/9 is caused by larger DMRS overhead and less accurate channel estimation.
· Compared to Rel-11 TxD with CRS port 0/1, Rel-11 single-antenna port transmission with DMRS port 7 and subband PMI can obtain some throughput gain at low SNR, and have limited loss at high SNR, as shown in Table 1.
Therefore, the performance of Rel-11 single-antenna port transmission with DMRS port 7 is reliable even for high speed. Furthermore, using single-antenna port transmission with port 7 as fallback transmission scheme for NCT has the minimum impact on specification. Hence, we propose:
· DMRS based TxD transmission scheme is not supported for PDSCH on NCT.

· Rel-11 single-antenna port, port 7, is used as fallback transmission scheme for PDSCH on NCT
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Figure 1: Throughput for ETU with 30km/h and 120km/h 
Table 1: Performance gain of DMRS port 7 (Comparing to TxD with CRS port 0/1)
	SNR
	0
	5
	10
	15
	20
	25

	Scheme 1, ETU 30 km/h
	15.35%
	6.83%
	2.92%
	-4.37%
	-1.52%
	-0.02%

	Scheme 2, ETU 30 km/h
	20.78%
	9.74%
	4.90%
	-2.33%
	-1.61%
	-0.02%

	Scheme 1, ETU 120 km/h
	15.62%
	5.67%
	1.00%
	-7.53%
	-4.68%
	-0.27%

	Scheme 2, ETU 120 km/h
	20.74%
	8.95%
	3.54%
	-3.83%
	-4.55%
	-0.28%


3 Conclusions
In this contribution, we discuss the fallback transmission scheme for NCT. Based on the evaluation results for medium and high mobility speed, we have the following observations and proposals:
Observations:
· Compared to other DMRS based transmission schemes, Rel-11 single-antenna port transmission with port 7 can achieve the best performance.
· Compared to Rel-11 CRS based TxD scheme, Rel-11 single-antenna port transmission with port 7 can achieve performance gain at low SNR, and has limited loss at high SNR.
Proposals: 
· TM9 is not supported on NCT.

· DMRS based TxD transmission scheme is not supported for PDSCH on NCT.
· Rel-11 single-antenna port, port 7, is used as fallback transmission scheme for PDSCH on NCT.

4 Appendix
	Parameter
	Values

	Carrier frequency
	2.0GHz

	System bandwidth
	10MHz

	Antenna configuration
	2 Tx, 2 Rx

	Number of used PRB pairs
	6

	Number of TBs
	1

	AMC
	YES

	HARQ
	YES

	Channel
	ETU 30km/h, ETU 120 km/h

	CSI measurement
	CSI-RS
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Figure 2: Throughput for EPA3
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