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1 Introduction
A work item on additional special subframe configuration for LTE-TDD has been approved in RAN #55 [1]. In this contribution, we address aspects related to reference signal design, TBS determination and backward compatibility for the additional special subframe configuration. 
2 Discussion
As indicated in [1], the motivation to introduce new special subframe configurations, i.e. 6:6:2 for normal CP and 5:5:2 for extended CP, is to fulfil coexistence requirements with TD-SCDMA system (5DL/2UL) on an adjacent frequency while at the same time sustain the system efficiency. With the new special subframe configuration, potential standardization impacts including reference signal design, TBS determination and backward compatibility should be addressed. The standardization efforts should always be kept in mind when discussing the above issues.
2.1 Reference signal design for PDSCH in DwPTS

To support PDSCH transmission in DwPTS, two separate DMRS patterns in addition to the one for normal subframes have been defined in [2]. But neither of the existing patterns could be reused for the new special subframe configuration. New DMRS pattern is needed if DMRS based transmission is targeted to be supported. However, it should be noted that one of the objectives for the work item is “Allow PDSCH transmission without changing existing reference signals”. Introducing new DMRS pattern needs nontrivial additional standardization effort. Moreover, there are only 4~5 OFDM symbols available for PDSCH (for normal CP), the DMRS overhead is considerably large in this case and the system efficiency is expected to be low for DMRS based transmission. 
Without introducing new DMRS pattern, only CRS based transmission is supported for PDSCH in DwPTS for this additional special subframe configuration, e.g. transmit diversity, closed-loop spatial multiplexing. However, the performance for higher than rank-2 transmission is expected to be poor due to the low density of CRS port 2 and port 3, especially at high speed. 
Proposal: No new DMRS pattern is introduced for PDSCH in DwPTS for the additional special subframe configuration. 
2.2 TBS determination for PDSCH in DwPTS 
Since DwPTS spans fewer OFDM symbols for PDSCH than normal DL subframes, the TBS determination could be optimized for higher system efficiency. Currently, a common TBS scaling factor is used, i.e. for transport block size determination in DwPTS of the special subframe, the Table 7.1.7.2.1-1 column indicator 
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 is used. It should be decided whether a new scaling factor is needed for the additional special subframe configuration to further increase the TBS granularity.
Link-level simulations have been performed and the throughputs with 2x2 closed-loop rank-1 transmission for two different TBS scaling factors (0.75 versus 0.5) are shown in Figure 1 (see the Appendix). It can be observed that there is only marginal throughput gain at certain SINR range with the TBS scaling factor 0.5. Considering that this is the results for DwPTS only, the throughput gain will be even less for normal transmissions. Base on this observation, we do not see the need to change the TBS determination for the additional special subframe configuration. Detailed simulation assumptions are given in the Appendix.
Proposal: Reuse the current TBS scaling factor for the additional special subframe configuration.
2.3 Backward compatibility
To accommodate the new configurations, the special subframe configuration from Table 4.2-1 in [2] needs to be augmented with two entries for normal CP and extended CP respectively. The proposed changes are shown below
Table 4.2-1: Configuration of special subframe (lengths of DwPTS/GP/UpPTS).

	Special subframe configuration
	Normal cyclic prefix in downlink
	Extended cyclic prefix in downlink

	
	DwPTS
	UpPTS
	DwPTS
	UpPTS

	
	
	Normal cyclic prefix
 in  uplink
	Extended cyclic prefix 
in uplink
	
	Normal cyclic prefix in uplink
	Extended cyclic prefix in uplink
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The special subframe configuration specialSubframePatterns has been defined in the IE TDD-Config, which is broadcasted in SIB1 to inform the UE about the special subframe configuration. Current signalling should not be changed for legacy UEs to keep backward compatibility. Hence, a new signalling dedicated to Rel-11 UEs needs to be specified. By defining a new UE-specific RRC signalling, Rel-11 UE could be configured to the new special subframe configuration after the UE access to the network. 
Proposal: Specify a UE-specific RRC signalling dedicated to Rel-11 UEs to signal the additional special subframe configuration.
3 Conclusion
In this contribution, we discussed three potential standardization impacts for the additional special subframe configuration. Based on the discussion, we proposed the following 
Proposal
· No new DMRS pattern is introduced for PDSCH in DwPTS for the additional special subframe configuration. 
· Reuse the current TBS scaling factor for the additional special subframe configuration.
· Specify a UE-specific RRC signalling dedicated to Rel-11 UEs to signal the additional special subframe configuration.
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Figure 1 Link-level throughputs for different TBS scaling factors (DwPTS only)
Table 1 Simulation assumptions
	Carrier frequency
	2.6GHz

	System bandwidth
	5MHz

	PRB allocation
	25 PRBs

	Cyclic prefix
	Normal CP

	Number of antennae
	2x2

	Channel model
	Extended pedestrian A model (EPA), uncorrelated

	UE speed
	3km/h

	PDSCH transmission
	Closed-loop rank-1

	Channel estimation
	2D-MMSE

	HARQ
	No

	Receiver
	MMSE
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