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Discussion and Decision
1 Introduction

In RAN#84, a revised WI on Rel-16 eMTC enhancements was agreed [1]. One of the objectives is –
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 decisions were reached in RAN1#97 meeting –

Agreement

Confirm the following working assumption with the addition of the FFS bullet for TDD special subframes

For MPDCCH mapping, a fixed mapping in time is used. 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: further MPDCCH mapping for TDD special subframes
Working Assumption

For MPDCCH/PDSCH transmission in LTE control region, the special subframe usage is the same as Rel-13.
In this contribution, we provide proposals based on a review of contributions submitted to RAN1#98 in this agenda item.

2 Use of LTE Control Region for DL Transmission
2.1 PDSCH in LTE control region
In [2], a clarification is proposed to avoid ambiguity in the PDSCH mapping for TDD special subframe as follows –
· For PDSCH transmission in LTE control region, 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 current agreement is –

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

In our view, the agreement is clear and no clarification is needed.
2.2 MPDCCH in LTE control region for TDD special subframe
For MPDCCH transmission in LTE control region, it was agreed in RAN1#97 that –

· For MPDCCH mapping, a fixed mapping in time is used. 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: further MPDCCH mapping for TDD special subframes
The FFS is because, for TDD special subframes, some configurations do not have any symbol in the second slot. Therefore, further discussion are needed for those cases.

The following proposals were made in RAN1#98 –

· For special subframe configurations 9 and 10, the resource elements in the last lMPDCCHStart symbols of the DwPTS are copied into the LTE DL control region if not colliding with CRS RE. For other special subframe configurations, 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 [2]

 REF _Ref8376830 \n \h 
[4]

 REF _Ref8378555 \n \h 
[5].

· For special subframe configurations 9 and 10, MPDCCH transmission in the LTE DL control region is not supported. For other special subframe configurations, 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 [6][7].

· For TDD special subframes, the last lMPDCCHStart symbols of MPDCCH transmission region are copied into the LTE DL control region and the first k (k < lMPDCCHStart) symbols in the second slot are mapped to the first k symbols in the LTE DL control region [3].
It is proposed to discuss further and select one of the above options.

Proposal 1: For MPDCCH mapping for TDD special subframes, select one of the following options –

· For special subframe configurations 9 and 10, the resource elements in the last lMPDCCHStart symbols of the DwPTS are copied into the LTE DL control region if not colliding with CRS RE. For other special subframe configurations, 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.

· For special subframe configurations 9 and 10, MPDCCH transmission in the LTE DL control region is not supported. For other special subframe configurations, 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.
· For TDD special subframes, the last lMPDCCHStart symbols of MPDCCH transmission region are copied into the LTE DL control region and the first k (k < lMPDCCHStart) symbols in the second slot are mapped to the first k symbols in the LTE DL control region.
2.3 TDD special subframe usage
In RAN1#97, it was agreed as a working assumption that, for MPDCCH/PDSCH transmission in LTE control region, the special subframe usage is the same as Rel-13. This means that special subframe configurations 0 and 5 cannot be used (same behaviour as in Rel-13). In RAN1#98, [2]
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[3]
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[5] proposed to confirm the working assumption. There was no proposal to reverse the working assumption. Therefore, it is proposed to confirm the working assumption from RAN1#97.
Proposal 2: Confirm the working assumption that, for MPDCCH/PDSCH transmission in LTE control region, the special subframe usage is the same as Rel-13.
2.4 Others
Several additional issues have also been noted and may be discussed if time allows –

· UE capability signaling [5].

· The configuration of using LTE control region for MPDCCH/PDSCH can be narrowband and subframe specific [7].

· TBS and repetition scaling when the PDSCH is rate-matched into the LTE control region [6].

· MPDCCH REs containing DMRS and CSI-RS [6]
· Potential synergies between LTE-M resource reservation and flexible MPDCCH/PDSCH usage in the LTE control region [2].
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