3GPP TSG-RAN WG1 #61bis
R1-103518
Dresden, Germany, June 28-July 2, 2010
Source:
Ericsson, ST-Ericsson
Title:
Discussion on DM-RS pattern for extended CP
Agenda Item:
6.3.1.2
Document for:
Discussion and Decision
1. Introduction

In RAN1 #60bis, the DM-RS overhead of rank 1-2 has been decided [1] as follows

· In case of rank 1-2, DM-RS overhead of 16 REs per PRB pair for extended CP with normal subframe
· FFS on detailed pattern
In RAN1 #61, one WF was submitted but not on-line treated due to limited time. The rank 1-2 DM-RS pattern was proposed by quite a few companies [2]. Main proposals included: 

· Staggered structure is applied in normal subframe
· A punctured version of normal subframe pattern is applied in DwPTS for all cases
· FFS beyond rank 2
In this contribution, we continue to share our view on DM-RS pattern design for extended CP. Basically, we think rank 1-2 pattern should be optimized based on performance evaluations. 
2. Discussion
Extended CP is intended for channels with larger time dispersion, or equivalently for channels experiencing much higher frequency selectivity. Therefore, the channel characteristic should be taken into account in the DM RS pattern design for extended CP, especially for rank 1-2 case. In addition, we also realize extended CP is not targeted for extremely high peak rate transmission as that for normal CP. Based on [3], we present some proposals or design principles below: 
· Commonality of DM-RS design principles between Normal CP and Extended CP once some cases are supported accordingly, such as max. two CDM groups, FDM+CDM,  layer mapping, power allocation, etc,
· Prioritize performance for rank 1-2 rather than high rank
· Whether to support rank 3-8 depends on realistic consideration
· A unified pattern for all DwPTS configurations is preferred

· A tradeoff between performance and complexity on DwPTS design should be taken into account

3. DM-RS pattern design 
3.1. Rank 1-2 case
In this section, we consider some candidate DM-RS patters under the agreed overhead restriction, as shown in Figure 1, where both normal subframe and DwPTS are included. It should be noted that rank 1-2 share the same CDM group. No data transmission for DwPTS with 3 symbols is expected.
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Figure 1
Candidate DM-RS patterns for normal subframe and DwPTS
For normal subframe, NSF-Option-1 and NSF-Option-2 are both staggered structure. For DwPTS, DwPTS-option-1 is the punctured version of NSF-option-1 while DwPTS-Option-2 is a new pattern with even higher DM-RS overhead. Performance comparison can be found in the Appendix and more performance results can be found in [3]. Based on performance results, the conclusion can be drawn as
· In normal subframe, NSF-option-1 is preferred between two staggered patterns due to better performance in VB-like channel.  

· In DwPTS, DwPTS-Option-1 and DwPTS-Option-2 can achieve similar performance. However, DwPTS-Option-1 is more preferred due to the fact that punctured version can somehow reduce UE implementation complexity. 
Proposal:

· NSF-Option-1 shown in Figure 1 is proposed as rank 1-2 DM-RS pattern for normal subframe 
· Punctured version, i.e. DwePTS-Option-1, is proposed as rank 1-2 DM-RS pattern for all DwPTS cases
3.2. Rank 3-8 case

We also realize extended CP is not targeted for extremely high rate data transmission, but for coverage consideration. So, support of high rank transmission in extended CP seems less of interest, and furthermore length-4 OCC and possibly OCC mapping will impose some difficulties for DwPTS design. Based on this point, we would propose not to support rank 5-8 transmission for both normal subframe and DwPTS from specification perspective. On rank 3-4 case, we would call for further studies and analyses on some realistic considerations, e.g. system level application scenarios, possible rank distribution and channel environment, etc.  
Proposal:

· FFS rank 3-4 case depending on realistic analysis on e.g. application scenario 

· Not supported rank 5-8 transmission for both normal subframe and DwPTS

4. Conclusion
In this contribution, we shared our views on DM-RS design for extended CP. Performance evaluations were provided for rank 1-2 pattern design. More specifically, we propose

· NSF-Option-1 shown in Figure 1 is proposed as rank 1-2 DM-RS pattern for normal subframe 

· Punctured version, i.e. DwePTS-Option-1, is proposed as rank 1-2 DM-RS pattern for all DwPTS cases

· FFS rank 3-4 case depending on realistic analysis on e.g. application scenario 

· Not supported rank 5-8 transmission for both normal subframe and DwPTS
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Appendix: Performance evaluations for rank 2 (normal CP)
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Appendix: Performance evaluations for rank 2 (DwPTS, 9 symbols)
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Appendix: Simulation assumptions

	Number of Antennae
	Rank-2: 8x2, uncorrelated antenna

	Carrier Frequency
	2.0 GHz

	System bandwidth
	5M

	Scheduled subcarriers
	Contiguous 6 PRBs

	Frame configuration
	Extended CP

(The first two or three OFDM symbols for control channel in case of DwPTS and normal subframe, 4 Rel-8 CRS, no Rel-10 CSI-RS)

	Channel Model
	Extended Typical Urban (ETU), 

Modified Vehicular B (VehB): delete last two rays

	Speed
	3, 60km/h

	Rank adaptation
	Fixed rank 2

	Precoding
	8TX codebook based precoding

	Link adaptation
	On

	Channel estimation
	2D-MMSE filter

	MIMO detection algorithm
	MMSE

	Interference estimation
	Realistic measurement

	Channel Coding
	Turbo code

	HARQ
	On

	DM RS pattern
	The pattern shown in Figures 1

	CDM orthogonal code
	Length-2 Walsh Codes
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