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1 Introduction 
At RAN 1 #72 meeting, three alternaitves to avoid the collision of DMRS and PSS/SSS were intensively discussed [1]:

· Alt-1: Re-locate PSS/SSS on NCT

· Alt-2: Puncture DMRS on NCT

· Alt-3: Modify DMRS pattern on NCT

The following conclusions were reached:

· RAN1 will study further the different alternatives, including studying the benefits of new DMRS patterns on the NCT  

· Study should consider both PDSCH and EPDCCH

· Study should consider any possible impact on CSI-RS 

· May also take into account hypothetical impact on PBCH

· Study should at least include macro scenario; reduction of DMRS overhead is out of scope of this study. 

· Aim to conclude the study by RAN1#73

· Discuss details of simulation assumptions offline during this week – revisit on Friday (email approval after the meeting if not agreeable on Friday) – Huawei - R1-130742
· Only DMRS patterns that do not collide with Rel-8 positions of PSS/SSS will be considered 

· Baseline enhanced DMRS pattern to be provided

· Other DMRS patterns for evaluation may be submitted until 22nd February. 

· Decision on handling of collisions with PSS/SSS after study has concluded

· If it is agreed to adopt a new DMRS pattern, the other alternatives will not be considered further

After this meeting, a number of new DMRS patterns were submitted by email thread [72-10] for the evaluation. In this contribution, we evaluate some of the proposed DMRS patterns.
2 Discussions

2.1 DMRS patterns
As agreed, only DMRS patterns that do not collide with Rel-8 positions of PSS/SSS should be considered. The DMRS patterns in [2], [3] and [4] shown here in Figure 1 as Pattern 1, Pattern 2 and Pattern 3 respectively, are evaluated in this contribution. 

[image: image1.emf]DMRS

Legacy Pattern Pattern 1

Pattern 2 Pattern 3


Figure 1. DMRS patterns for evaluation
2.2 Evaluations
We evaluate the PDSCH BLER performance based on the four different DMRS patterns. Only FDD and normal CP case is considered by our evaluation, with fixed scheduling (resource allocation and MCS). Due to time limitations, transmit diversity is used in these simulations, but the exact transmission scheme is not expected to have any significant impact on the relative channel estimation performance between the different DMRS patterns. The transmit diversity scheme used here is SFBC, with pairing of consecutive available REs in frequency first and then in time; hence, paired REs are not always adjacent, but no orphan REs exist. The impact of HARQ function is not evaluated by disabling the retransmissions. The detailed simulation assumptions can be found in the Annex.
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(a) PedA Velocity=3km/h
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(b) ETU Velocity=30km/h                                                             (c) ETU Velocity=120km/h
Figure 2. BLER performance for different DMRS patterns

The BLER performance for different DMRS patterns at different speeds is shown in Figure 2. The PedA channel model is used for the low-speed case (i.e., 3km/h) whereas ETU channel model is used for the medium-speed and high-speed cases (i.e., 30km/h and 120km/h respectively). It can be seen that all of the four DMRS patterns require almost identical SNR at a typical operating point of 10% BLER. In general, the following observation is obtained:
Observation: The new DMRS patterns do not achive any significant gain against the legacy DMRS pattern, even at 120km/h.
Since there is no significant gain in using any of the new DMRS patterns, it is not justified to introduce additional complexity in defining new DMRS patterns. 
Proposal: Use the legacy DMRS pattern for NCT, and consider alternative ways to solve the collision of DMRS and PSS/SSS, e.g., PSS/SSS re-location as proposed in [5].    
3 Conclusions

This contribution evaluated the BLER performance for four types of different DMRS patterns. The following observation was made:
Observation: The new DMRS patterns do not achive any significant gain against the legacy DMRS patterns.
Based on the observations, we proposed:

Proposal: Use the legacy DMRS pattern for NCT, and consider alternative ways to solve the collision of DMRS and PSS/SSS, e.g., PSS/SSS re-location as proposed in [5].    
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Annex

	Parameter
	Setting

	Carrier frequency 
	2 GHz 

	Transmission bandwidth
	5 MHz

	Channel model
	PA 3km/h, ETU 30km/h, ETU  120km/h

	CP length
	Normal CP

	Location  and number of PDSCH RBs
	Fixed, 6 PRBs

	Transmission mode
	TxD

	Antenna configuration
	2 TX, 2 RX

	PDSCH starting symbol
	The first OFDM symbol

	Overhead assumption
	No PBCH/CRS/CSI-RS for all subframes

12 REs/PRB for DMRS, PSS/SSS in the first and sixth subframe (located as in [5] in case of the legacy DMRS pattern)

	HARQ for PDSCH
	Retransmission=0

	MCS for PDSCH
	Fixed, CQI=7

	Performance metrics
	BLER

	Channel estimation
	MMSE
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