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Discussion and Decision
1 Introduction

In RAN#80, a new WI on Rel-16 eMTC enhancements was agreed. One of the objectives is [1] –
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 following agreements were reached in RAN1#96 meeting –

Agreement

Use of LTE DL control region for PDSCH and MPDCCH is configured by SIB1-BR.
Agreement

In case of retuning, the UE is not required to receive all the symbols in LTE downlink control region.

-
No RAN1 specification impact
In this contribution, we provide proposals based on a review of contributions submitted to RAN1#96bis in this agenda item.

2 Use of LTE Control Region for DL Transmission
2.1 CRS in LTE Control Region
The issue of CRS presence in control region to support DL reception of legacy MTC UE continues to be discussed in [4]
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[10]. Since stand-alone deployment should support legacy operation for legacy BL/CE UEs [1], CRS needs to be transmitted in the LTE DL control region to avoid impact to legacy UEs. Furthermore, there is no proposal to remove the CRS. Nonetheless, it is proposed to clarify that CRS presence in LTE control region is the same as legacy. 

Proposal 1: CRS modulation symbols in OFDM symbols 0 and 1 of the stand-alone carrier are the same as those in the legacy control channel region.
2.2 PDSCH in LTE control region
In [2][5], a clarification is proposed to avoid ambiguity in the PDSCH mapping.
· 
When performing rate-matching for PDSCH in the LTE control region, all resource elements shall be counted in the PDSCH mapping, except for the ones reserved for cell-specific reference signals on any antenna port. 
It is proposed to agree to this clarification.

Proposal 2: When performing rate-matching for PDSCH in the LTE control region, all resource elements shall be counted in the PDSCH mapping, except for the ones reserved for cell-specific reference signals on any antenna port.
2.3 MPDCCH in LTE control region
For MPDCCH transmission in LTE control region, part of the MPDCCH are mapped into the LTE DL control region. The following mapping options have been proposed:
· Fixed mapping is used. The resource elements used for MPDCCH in the first lMPDCCHStart  lMPDCCHStart symbols in the first slot: Ericsson, Qualcomm, LG, Sonysymbols in the second slot are copied into the first
· MPDCCH symbols are copied to symbols in LTE downlink control region in turn: Huawei, HiSilicon, ZTE

· Different MPDCCH mappings can be used in time and/or frequency: Nokia, Nokia Shanghai Bell

Proposal 3: For MPDCCH mapping, select one of the following options –
· A fixed mapping in time is used. The resource elements used for MPDCCH in the first lMPDCCHStart  lMPDCCHStart symbols in the first slot.symbols in the second slot are copied into the first
· Different MPDCCH mappings in time are used. FFS the mapping.
2.4 TDD Special Subframe
Several proposals were made with respect to TDD special subframes –

· For MPDCCH transmission in LTE control region, the special subframe usage for MPDCCH transmission is the same as Rel.13.
· If a special subframe is not used for MPDCCH repetitions, part of the MPDCCH transmission in the previous normal subframe can be copied to the DL control channel region of the special subframe.

· For Rel-16 MTC UEs, all DwPTS symbols in a special subframe can be used for PDSCH mapping.
· Support MPDCCH/PDSCH transmission in TDD special subframe configuration 0 and 5.
· For PDSCH transmission in LTE control region in special subframe, rate-matching is done using legacy mapping for the OFDM symbols used for legacy PDSCH transmission, then wrap around starting with OFDM symbol 0. 
The last point is a clarification with respect to the following agreement from RAN1#95 –

· For PDSCH transmission in LTE control region, rate-matching is done using legacy mapping then wrap around starting with OFDM symbol 0.

It is therefore proposed to make the clarification. Other aspects can be discussed further.

Proposal 4: 
· For PDSCH transmission in LTE control region in special subframe, rate-matching is done using legacy mapping for the OFDM symbols used for legacy PDSCH transmission, then wrap around starting with OFDM symbol 0. 
· FFS: other aspects of MPDCCH/PDSCH transmission in LTE control region of TDD special subframe
2.5 Others
Several additional issues have also been noted and may be discussed if time allows –

· UE capability signaling [7]
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[10].

· The configuration of using LTE control region for MPDCCH/PDSCH can be narrowband and subframe specific [8].

· TBS and repetition scaling when the PDSCH is rate-matched into the LTE control region [9].

· Potential synergies between LTE-M resource reservation and flexible MPDCCH/PDSCH usage in the LTE control region [2].
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