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1. Introduction

This document provides a summary for the DL RS email reflector discussions on the following topics.
2. Dedicated RS (DRS)
DRS Pattern: 
Several proposals for a DRS pattern were submitted at the previous and present meetings. However, there was very little discussion on the email reflector on this issue. As there were no technical comparisons among the various proposals, no progress could be made. 

CQI Estimation: 
The issue is whether only the CRS from the first antenna port is used to estimate the CQI. Both of the following alternatives were suggested:

1) CRS CQI estimation is sufficient (possibly also using the CRS for the second antenna port, if available)
2) DRS-based CQI (or channel-state) feedback is also provided

Only one opinion was stated (Nokia, NSN) in support of only CRS-based CQI estimation.
3. MBSFN RS
Normal-CP: 
The issue is whether a normal-CP sub-frame structure is needed for MBSFN. 
Nortel supported such a specification as beneficial and referred to corresponding RS patterns in R1-080372.

Nokia, NSN opposed such a specification arguing that the potential gains exist only in limited cases and raised concerns about performing IoT as legacy UEs have not been tested with normal-CP MBSFN.
Power Boosting and Frequency Shifting: 
The issue is whether frequency shifting (and hence power boosting) should be allowed for the MBSFN RS.
Motorola supported allowing for frequency shifting. 

Ericsson was uncertain about the benefits but considered the feature as simple to apply. 

Nokia, NSN opposed frequency shifting for the MBSFN RS stating that performance benefits exist only in limited cases.
RS OS in MBSFN Sub-Frames

The pending issue was whether OS (normal CP) should apply to the unicast RS in MBSFN sub-frames.

All expressed opinions were for maintaining OS as for unicast sub-frames. 

Nokia, NSN stated that they strongly believe RS OS should be removed completely from the specifications.  

4. Pseudo-Random Sequences
The following aspects regarding the application of Pseudo-Random Sequences (from R1-074833) were raised for discussion and decision:

a) The time-domain period of the sequences is one frame (1-to-1 mapping with the sub-frame number).

b) The sequences are first mapped in the frequency-domain.

c) The sequences are defined for 110 PRBs. For smaller transmission BW, only the RS within that BW are transmitted (and, together with (b), no BW knowledge required from the UEs to know the RS).

d) The same sequences are used for antenna ports 0, 1, 2, and 3 with only half the sequence elements used for antenna ports 2 and 3.

Also, different sequences are used for the MBSFN RS in different MBSFN areas (one-to-one mapping between MBSFN are ID and MBSFN RS sequence).
There was unanimous agreement on the above design aspects. Nokia, NSN suggested that (a)-(c) should apply to MBSFN RS as well.
Proposal: Agree on the above Pseudo-Random Sequence design aspects. Agree that aspects (a)-(c) apply to MBSFN RS. 











































































































































































































































































































































































 1

