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1. Introduction

In this contribution, we address and discuss on the support of TDD special subframe for the new carrier type (i.e. NCT) in Rel-12.  
2. TDD special subframe for the NCT
In RAN1#68bis meeting, the following agreements had been made related to transmission of the common RS used for time/frequency tracking (i.e. TRS) in NCT [1]. 

Agreement (at least for the unsynchronised case):
· New carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity

· This RS port is not used for demodulation

· FFS how RSRP measurements would then be handled for the NCT 

· Ask RAN4 for guidance on RRM measurement handling

· BW is FFS until RAN1#69 between one of:

· full system BW, and

· Objections to removing: CATT, Docomo, Mediatek, Intel, NSN, Nokia, CMCC, Samsung, LG, Qualcomm, MotM, E///, ST-E 
· min(system BW, X) where X is selected from {6, 25}RBs 
· Ask RAN4 for guidance on which BW 

· Objections to removing: Fujitsu, HW, HiSi, ALU, ASB, NEC, Docomo, ZTE 
· configurable between full system BW and min(system BW, X) 
· Objections to removing: HW, HiSi 
In addition, in RAN1#69 meeting, the following agreements had been made related to transmission of control/data channel in terms of TM, DCI format, and PDCCH type in NCT [2]. 

Agreement:

· TMs 1- 8 are not supported on the NCT

· “up to 8 layer transmission scheme” is supported on the NCT

· DCI formats 1A, 2C (including any Rel-11 bit changes) are supported for PDSCH transmissions on the NCT, both on ePDCCH on the NCT and by cross-carrier scheduling from the associated legacy carrier

· If DCI format 1A is used, a single DM-RS port is used for PDSCH demodulation

· FFS which port

· Any new TM (or modifications to TM9) that may be introduced for CoMP, together with associated DCI format, will also be supported on the NCT

· ePDCCH can be transmitted on the NCT

· DCI formats 0 and 4 (including any Rel-11 bit changes) can be carried on ePDCCH on the NCT

Considering the NCT in TDD, it would be reliable that TRS is transmitted via normal DL subframe rather than special subframe because the number of symbols conveying TRS in special subframe would be varied according to the special subframe configuration (i.e. length of DwPTS). Besides, according to the agreement in RAN1#69 above, EPDCCH could be supported on the NCT at least for DL/UL grant transmission for the scheduling of PDSCH/PUSCH transmitted via the NCT itself. 

On the special subframe in TDD, regarding the Rel-11 specification first, DMRS and corresponding PDSCH/EPDCCH are not transmitted in case of the special subframe configurations 0 and 5 with normal CP, and the special subframe configuration 0, 4 and 7 with extended CP [3]. Thus, in those shortest special subframes with the legacy carrier type (i.e. LCT) in Rel-11 TDD, CRS and corresponding PDSCH/PDCCH would only be supported (i.e. CRS fallback). 
Here, an issue on the NCT in TDD is that DMRS would not be transmitted and the corresponding PDSCH/EPDCCH would not be supported either in the shortest special subframes if the current Rel-11 specification above is applied as it is even for the NCT. Moreover, unlike the LCT, any common RS usable for demodulation like legacy CRS would not be transmitted either and the corresponding PDSCH/PDCCH (i.e. fallback) would not be supported in the shortest special subframes. 
If the current Rel-11 specification on the shortest special subframes is kept as it is even for the TDD NCT in Rel-12, first of all, undesirable waste of DL resources (even rather than LCT) is expected since all the symbols in DwPTS would not be used for any purpose. Furthermore, unnecessary waste of UL resources (also even rather than LCT) would also be inevitable for certain UL-DL configurations (e.g. 0, 1, 6) because EPDCCH for UL grant could not be transmitted as well due to the absence of DMRS.
Therefore, signal structure as well as resource utilization in the shortest special subframes for the TDD NCT in Rel-12 should be designed and decided from RAN1 perspective. From the DL/UL resource utilization perspective, it is desirable that DMRS and corresponding EPDCCH/PDSCH are supported in the shortest special subframes for the TDD NCT in Rel-12. 
Proposal 1: Signal structure as well as resource utilization in the shortest special subframes for the TDD NCT in Rel-12 should be designed and decided. From the DL/UL resource utilization perspective, it is desirable that DMRS and corresponding EPDCCH/PDSCH are supported in the shortest special subframes for the TDD NCT in Rel-12. 
3. Summary
In this contribution, we address and discuss on the support of TDD special subframe for the NCT in Rel-12. Finally, we propose: 

Proposal 1: Signal structure as well as resource utilization in the shortest special subframes for the TDD NCT in Rel-12 should be designed and decided. From the DL/UL resource utilization perspective, it is desirable that DMRS and corresponding EPDCCH/PDSCH are supported in the shortest special subframes for the TDD NCT in Rel-12. 
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