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Discussion and Decision
1 Introduction

In RAN#80, a new 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.

In this contribution, we provide proposals based on a review of contributions submitted to RAN1#94 in this agenda item.

2 Use of LTE Control Region for DL Transmission
2.1 Use of LTE control region
One objective of the Rel-16 eMTC WI is to enable the use of LTE control channel region for DL transmission (MPDCCH/PDSCH) for BL/CE UEs. In addition, several additional uses have also been proposed –

· Additional reference signals to improve channel estimation [4]

 REF _Ref522431845 \n \h 
[6]
· Additional control signaling [6]
· PBCH [8]
· PSS/SSS [5]
· Wake-up signal [5]
· Co-existence with NR [6][11]
These proposals, however, require further study to determine the benefits.
Proposal 1: LTE control channel region can be used for MPDCCH and PDSCH. FFS other signals or channels.
In addition, several companies [5][9][11] mentioned that the use of LTE control channel region can be applied to both unicast and broadcast channel. Further discussion, however, is needed as this may depend on how the MPDCCH and PDSCH are extended into the DL control region.
Proposal 2: Discuss whether the use of LTE control channel region for MPDCCH and PDSCH can be applied to broadcast transmission (e.g. SIBs, paging, SC-PTM, etc).

2.2 Transmission of MPDCCH/PDSCH in DL control region
For transmission of MPDCCH/PDSCH in DL control region, several options have been proposed –

· MPDCCH and PDSCH are copied into the DL control region [2]
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[3][4][5]

 REF _Ref522433922 \n \h 
[7]
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[10]. They may be copied on a OFDM symbol basis, or only part of the OFDM symbols may be copied (e.g. depending on narrowband). 

· MPDCCH and PDSCH are rate-matched to all OFDM symbols including symbols in the DL control region [3]
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[5]
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[7]
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[10].

· UE can be configured to receive new MPDCCH transmission only in the DL control region [8].

· UE can be configured to receive MPDCCH and PDSCH only in the DL control region [11].

Several contributions proposed to leave this for further study [3]
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[12].

Proposal 3: The following options can be considered for transmission of MPDCCH and PDSCH in LTE control channel region:

For MPDCCH

· Option 1: All or part of the MPDCCH are copied into the DL control region.

· Option 2: MPDCCH are rate-matched to all OFDM symbols. FFS on RE mapping details.
For PDSCH

· Option A: All or part of the PDSCH are copied into the DL control region.

· Option B: PDSCH are rate-matched to all OFDM symbols. FFS on RE mapping details.
2.3 Configuration
For configuring the use of DL control region for BL/CE UEs, several options have been proposed –

· MIB or SIB1-BR [10]
· SIB1-BR [5][7][9]
· RRC signaling [7][9]
Proposal 4: The use of LTE control channel region for MPDCCH and PDSCH is configured at least via system information.
Furthermore, [13] proposed to configure the use of LTE control channel region for MPDCCH and PDSCH separately. It was also proposed in [11] that the use of LTE control channel region for MPDCCH and PDSCH can be different for different narrowbands and time instances.
In general, indication of the use of LTE control region would be semi-static and part of the configuration in SIB1-BR. However, [2] observed that it can be also done in a dynamic manner via DCI to indicate the start symbol of a subsequent PDSCH transmission.

2.4 UE capability signaling
For UE capability signaling, two options have been proposed –

· UE capability signaling as part of normal capability reporting [9] [10]
· PRACH partitioning [13]
Proposal 5: Any signalling of support for the use of LTE control channel region is done as part of normal capability signaling.

2.5 Others
Several other proposals may also be considered –

· Stand-alone deployment supports system bandwidths of between 1.4MHz and 20MHz [4].
· CRS are supported in OFDM symbols 0 and 1 (depending on the number of antenna ports) in stand-alone deployment [4].
· Consider how to prevent non-BL/CE LTE UEs from trying to access stand-alone eMTC system [13]. 
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