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1 Introduction
At RAN1#51b meeting held in Sevilla, Spain, a number of UE specific dedicated reference signal (DRS) proposals [2]- [8] were evaluated and the conclusion [1] was to continue the discussion on the e-mail reflector including RS pattern in R1-80064, 80168, 80290 and 80464 focusing on normal CP. 8_c and 12_c in 80064 as reference structures. Through email-reflector and offline discussions, views were exchanged and a wayforward was formed which proposes a DRS pattern which best addresses various design aspects.
2 Wayforward on DRS Pattern Design for Normal CP
To design a good UE specific DRS pattern for LTE downlink system, a number of aspects should be taken into account which include
1. The impact to common reference signal (CRS)

2. The performance of DRS and overhead
3. The performance for cell-edge users

4. The impact to distributed channel transmissions

From the simulation results presented by companies and through offline discussion, it is observed that the DRS pattern shown in Figure 1 is among the best candidates like the 12symbol_a pattern proposed in [5]. This pattern has 12 DRS in 1 ms RB pair and is a slightly modified version of the B structutre-2 originally proposed in 80168 [3]. In addition, this DRS pattern has the following advantages:

1. It is not located on symbols containing CRS, which will lead to minimum impact to CRS features such as supporting transmit diversity for common control channel and CRS shifting among neighbouring cells.
2. It has the similar pattern as CRS which will allow UE to re-use the same channel estimation function for both CRS and DRS
3. Its overall performance is superior or similar to other patterns [9]
4. It has medium DRS density which will achieve balancing between performance and overhead especially for cell-edge users.
5. It has balanced DRS in each slot, which will benefit the distributed transmission

Based on above-mentioned analysis, as a compromise and to make progress, we propose to LTE to adopt this pattern as its UE-specific DRS pattern (RS port 5) for normal CP.
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Figure 1 DRS pattern with 12 DRS per RB pair.
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