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1 Introduction
In [1], additional special subframe configurations were proposed, which extend (DwPTS:GP: UpPTS) = (3:9:2) for normal CP and (DwPTS:GP:UpPTS) = (3:7:2) to 6 OFDM symbols for normal CP and 5 ODFM symbols for extended CP . In this contribution, the impacts of these additions special subframe on current specifications are discussed. 
2 Discussion

Since the new special subframe configuration is mainly for downlink extension, no obvious changes for uplink channel, including PUSCH, PUCH and PRACH, are observed. 

For the downlink, at least two aspects should be considered: one is UE-specific reference signal and the other is modulation order and transport block size determination. 

2.1 UE-specific reference signals for new special subframe

In [1], it is proposed that allow PDSCH transmission in DwPTS without modifying existing reference signals. However, if new special subframe is introduced, the UE-specific reference signals for new special subframe needs some modifications. 
In [2], different UE-specific reference signals format was provided in 6.10.3. For antenna port 5, as shown in figure 6.10.3.2-1 and 6.10.3.2-2 in [2], there will be only one row containing UE-specific reference signals left. 
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Figure 6.10.3.2-1: Mapping of UE-specific reference signals, antenna port 5 (normal cyclic prefix)

[image: image2.emf]0



l

even-numbered slots odd-numbered slots

Antenna port 5

5

R

5

R

0



l 5



l 5



l

5

R

5

R

5

R

5

R

5

R

5

R

5

R

5

R

5

R

5

R


Figure 6.10.3.2-2: Mapping of UE-specific reference signals, antenna port 5 (extended cyclic prefix)
For antenna ports 
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, figure 6.10.3.2-3 in[2] illustrates the resource elements used for UE-specific reference signals for normal cyclic prefix for antenna ports 7, 8, 9 and 10. If special subframe configuration 1, 2, 6 or 7 is adapted, the 7th row with UE-specific reference signal will be deleted. Else if special subframe configuration 3, 4, or 8 is adapted, there will only one group UE-specific reference signal left. Figure 6.10.3.2-4 in [2] illustrates the resource elements used for UE-specific reference signals for extended cyclic prefix for antenna ports 7, 8. If 5 OFDM symbols are used, only one row with UE-specific reference signals left. 

Obviously, if specifications don’t make any modifications for UE-specific reference signals, the performance of special subframe will deteriorate. Thus, we propose:

Proposal 1: the UE-specific reference signals for new special subframe should be examined and some modifications might be necessary. It will include

-evaluate the performance of directly cut off the 7th row for different antenna ports.

-consider shift UE-specific reference signals positions to provide more reference signals.
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 Figure 6.10.3.2-3: Mapping of UE-specific reference signals, antenna ports 7, 8, 9 and 10 (normal cyclic prefix).
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 Figure 6.10.3.2-4: Mapping of UE-specific reference signals, antenna ports 7 and 8 (extended cyclic prefix).
2.2 Modulation order and transport block size determination for new specific subframe

In [3],section 7.1.7 gives the way to determine modulation order and transport block size for specific subframe. It claims that: if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2, then set the Table 7.1.7.2.1-1 column indicator 
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. For new specific subframe, only 6 OFDM symbols for DwPTS for normal cyclic prefix, and 5 OFDM symbols for DwPTS for extended cyclic prefix. The multiplier 0.75 can not reflect the available resource for new special subframe. 

Proposal 2: new methods for 
[image: image9.wmf]PRB

N

 determination for new specific subframe might be introduced. At least the multiplier 0.75 should be adjusted for new specific subframe. The new methods should also consider the impact of UE-specific reference signal.
3 Conclusion

In this contribution, we discuss the potential changes on specifications when new special subframe is introduced. We focus on the downlink UE-specific reference signal and modulation order and transport block size determination. The following proposals are given:
Proposal 1: the UE-specific reference signals for new special subframe should be examined and some modifications might be necessary. It will include

-evaluate the performance of directly cut off the 7th row for different antenna ports.

-consider shift UE-specific reference signals positions to provide more reference signals.
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 determination for new specific subframe might be introduced. At least the multiplier 0.75 should be adjusted for new specific subframe. The new methods should also consider the impact of UE-specific reference signal.
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