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1
Introduction 

This contribution summarizes offline discussions that have taken place during RAN1#58bis on UE-RS patterns for DS-BF. 
Note that in the figures shown in the contirbution, only the blue REs corresponding to the first two layers are relevant for DS-BF and for the proposed pattern. The REs on green with 50% transparency are only indicative of a possible way to scale these patterns up to rank 4 for Rel-10, and therefore are outside the scope of the discussion, but rather serve illustration purposes. 
2
Discussion
The following patterns have been discussed:

Normal CP
Option N1A (Regular subframes / DwPTS {11,12} OFDM symbols / DwPTS {9,10} OFDM symbols)
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Note: performance optimized. DwPTS patterns can be used for backhaul link of relays in LTE-A. 

Support: Nokia, Nokia Siemens Networks, Qualcomm

Option N1B (Regular subframes / DwPTS {11,12} OFDM symbols / DwPTS {9,10} OFDM symbols)


[image: image4.emf]


[image: image5.emf]


[image: image6.emf]


Note: performance optimized. DwPTS patterns can be used for backhaul link of relays in LTE-A.

Support: Nokia, Nokia Siemens Networks, Ericsson, ST-Ericsson, Qualcomm, CATT, RIM
Option N2 (Regular subframes / DwPTS {11,12} OFDM symbols / DwPTS {9,10} OFDM symbols)
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Note: avoiding PSS transmission. DwPTS patterns can be used for backhaul link of relays in LTE-A.
Support: LG Electronics
Option N3 (Regular subframes / DwPTS all configurations)
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Note: ‘plain’ puncturing of regular subframes. Backhaul link relay quality compromised.

Support: LG Electronics, Motorola, ZTE
Option N4 (Regular subframes / DwPTS {10, 11,12} OFDM symbols / DwPTS {9} OFDM symbols)
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Note: same pattern for DwPTS durations of {10,11,12} OFDM symbols. DwPTS patterns can be used for backhaul link of relays in LTE-A.
Support: LG Electronics, CATT
Option N5 (Regular subframes/DwPTS{11,12}) OFDM symbols/DwPTS{9,10}OFDM symbols)
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Support: Huawei

Extended CP
Option E1 (Regular subframes / DwPTS all configurations)
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Note: performance optimized patterns. 

Support: Qualcomm, Motorola
Option E2 (Regular subframes / DwPTS all configurations)
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Note: patterns matching the normal CP ones. 

Support: Nokia, Nokia Siemens Network, Qualcomm, LG Electronics
Option E3 (Regular subframes / DwPTS {9,10} / DwPTS {8})
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Note: CDM-f proposal

Support: CATT

Option E4(Regular subframes / DwPTS all configurations )
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Support: Huawei, Ericsson, ST-Ericsson (slightly prefer, but needs FFS)

Option E5 (Regular subframes/ DwPTS all configurations)
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Support:LG Electronics, RIM
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Proposal

Based on the company support, the following is proposed for UE-RS patterns for DS-BF:

Normal CP:

Adopt Option N1B as the baseline pattern for DwPTS and NCP:
Option N1B (Regular subframes / DwPTS {11,12} OFDM symbols / DwPTS {9,10} OFDM symbols)
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Extended CP:

Given that there is not a clear preferred pattern, proposing to decide these patterns at the next meeting. 
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