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1	Introduction
The Rel-16 Work Item (WI) on “Additional MTC enhancements for LTE” [1] has the following as one of its objectives:
	The objective is to specify the following set of improvements for machine-type communications for BL/CE UEs.

[…]

Stand-alone deployment:
· Enable the use of LTE control channel region for DL transmission (MPDCCH/PDSCH) to BL/CE UEs [RAN1, RAN2, RAN4]
· This deployment mode should support legacy operation for legacy BL/CE UEs.




The topic has been discussed in contributions to several RAN1 meetings, as summarized in [2]-[8]. The discussions have resulted in a number of agreements which are listed in [9]. The most recent agreements related to the MPDCCH and PDSCH mapping, which are most relevant to the further discussion in this contribution are as follows:
	RAN1#97:
Working Assumption
For MPDCCH/PDSCH transmission in LTE control region, the special subframe usage is the same as Rel-13.
RAN1#98:
Agreement
For MPDCCH mapping for TDD special subframes, 
· For special subframe configurations other than 9 and 10, the resource elements used for MPDCCH in the first lMPDCCHStart symbols in the second slot are copied into the first lMPDCCHStart symbols in the first slot. 
· FFS: For subframe configurations 9 and 10




[bookmark: _Ref178064866]2	Discussion
One of the differences in a stand-alone LTE-MTC deployment compared to LTE-MTC deployed within a Rel-13/14/15 LTE carrier is that the LTE control region is no longer occupied by legacy Rel-8 LTE channels but can be used for the channels relevant for LTE-MTC. Specifically, the WI objective as it is currently formulated targets MPDCCH/PDSCH transmission in the LTE control channel region. This WI objective has been discussed in several 3GPP RAN1 meetings and in the following, we are trying address the corresponding open issues.  
2.1	TDD special subframes
In TDD transmission, the switching from DL to UL takes place within the so-called special subframes wherein several symbols are considered as guard period. The symbols before and after the guard period are used for DL (DwPTS) and UL (UpPTS), respectively. There are different special subframes configurations based on the size of guard period, DwPTS and UpPTS, listed in 36.211, Table 4.2-1. 
For special subframe configurations 0 and 5, as only a small number of OFDM symbols (3 symbols) are allocated to DwPTS, the transmission of MPDCCH and PDCCH are not supported. Some companies suggested that as the legacy control region is available for MPDCCH and PDCCH in the standalone deployment, we can consider the transmission of PDSCH and MPDCCH in TDD special subframe configuration 0 and 5. However, using these special subframe configurations is not backward compatible. Moreover, even by using the legacy control region for transmission of MPDCCH and PDCCH, the number of available symbols is still small. Therefore, we do not support transmitting in these special subframes. There is also a working assumption from RAN 1 #97 with this intention, namely not to extend the special subframe usage beyond the Rel-13 behavior, which included special subframe configurations 0-9 for normal cyclic prefix. However, in Rel-14, a special subframe configuration 10 was introduced, and the behavior for a BL/CE UE was updated correspondingly in the specification. Since the use of the LTE control region involves the DwPTS part only, and in this respect special subframe configurations 9 and 10 are equal, it is reasonable that the working assumption is still valid, with the addition that it shall include also special subframe configuration 10. We therefore make the proposal for RAN1 to agree on the following modification of the working assumption:
[bookmark: _Toc21129125]For MPDCCH/PDSCH transmission in LTE control region, the special subframe usage is the same as in previous releases.

According to the current RAN1 agreements, MPDCCH transmission in the LTE control region is performed by mapping parts that the resource elements used for MPDCCH in the first  symbols in the second slot into the first  symbols in the first slot.   
CRS 
DMRS

[bookmark: _Ref4772794]Figure 1 Agreed copied OFDM symbols in normal DL subframes for normal CP

This mapping has the advantage that it’s a fixed mapping that would work in normal subframes for different number of CRS ports, both normal and extended cyclic prefix, and for different sizes of the LTE control region. In RAN1#98, it was agreed that this mapping can also be considered for the TDD special subframes except configurations 9/10 wherein the size of DwPTS is smaller than one slot (6 symbols). One pragmatic approach was proposed in [11], namely to always use the same copying principle for all kinds of subframes, and simply avoid copying symbols not transmitted in the special subframes with shorter DwPTS.Though not necessarily an optimal solution, it does avoid issues e.g. with CRS handling, and can be seen as a reasonable approach in order to reduce complexity in specification and UE implementation. In fact, the agreement for normal subframes can then be applied to all subframes, and no special formulation is needed. We thus propose to agree the following modification of the general agreement from RAN1#97: 

[bookmark: _Toc21129126]For MPDCCH mapping, a fixed mapping in time is used for all subframes. The resource elements used for MPDCCH in the first lMPDCCHStart symbols in the second slot are copied into the first lMPDCCHStart symbols in the first slot.

3	Conclusion
This contribution has discussed the use of the LTE control channel region for DL transmission in LTE-MTC. Based on the discussion in the paper we propose the following:
Proposal 1	For MPDCCH/PDSCH transmission in LTE control region, the special subframe usage is the same as in previous releases.
Proposal 2	For MPDCCH mapping, a fixed mapping in time is used for all subframes. The resource elements used for MPDCCH in the first lMPDCCHStart symbols in the second slot are copied into the first lMPDCCHStart symbols in the first slot.
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