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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.

The following agreements were reached in RAN1#94bis meeting –

Agreement 

Support PDSCH broadcast transmission in LTE control channel region
Agreement

PDSCH are rate-matched in a backward compatible manner on all available OFDM symbols. FFS on RE mapping details.
In this contribution, we provide proposals based on a review of contributions submitted to RAN1#95 in this agenda item.

2 Use of LTE Control Region for DL Transmission
2.1 Broadcast MPDCCH transmission in LTE control region
In RAN1#94bis, it was agreed to support PDSCH broadcast transmission in LTE control region. However, broadcast MPDCCH transmission (i.e. MPDCCH that is used to schedule broadcast PDSCH channel) in LTE control region is still pending. The views expressed are –

· LTE control channel can be used for broadcast MPDCCH transmission: Ericsson, Huawei, HiSilicon, ZTE, Nokia, Nokia Shanghai Bell, Qualcomm, Intel, Lenovo, LGE, NTT DoCoMo, Samsung, Xiaomi
Proposal 1: Support MPDCCH broadcast transmission in LTE control channel region.
2.2 MPDCCH in LTE control region
The following options can be considered for transmission of MPDCCH in LTE control channel region:

For MPDCCH

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

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

The views expressed are –

· Unicast MPDCCH:
· Rate match using legacy mapping then wrap around starting with OFDM symbol 0: Ericsson, LGE, Lenovo, Motorola Mobility 

· Rate match starting from OFDM symbol 0: Huawei, HiSilicon, Intel 

· All or part of the MPDCCH are mapped into the DL control region: Nokia, Nokia Shanghai Bell, Qualcomm, Samsung, ZTE, NTT DoCoMo
· Broadcast MPDCCH:
· Rate match using legacy mapping then wrap around starting with OFDM symbol 0: Ericsson, LGE, Lenovo, Motorola Mobility
· All or part of the MPDCCH are mapped into the DL control region: Huawei, HiSilicon, Intel, ZTE, Xiaomi, Nokia, Nokia Shanghai Bell, Samsung, Qualcomm, NTT DoCoMo
Proposal 2: For MPDCCH transmission in LTE control region, part of the MPDCCH are mapped into the LTE DL control region.
2.3 PDSCH in LTE control region
In RAN1#94bis, it was agreed that the PDSCH are rate-matched in a backward compatible manner on all available OFDM symbols. FFS on RE mapping details.
The views expressed are –

· Unicast PDSCH:

· Rate match using legacy mapping then wrap around starting with OFDM symbol 0: Ericsson, LGE, Lenovo, Motorola Mobility, Nokia, Nokia Shanghai Bell, Qualcomm  

· Rate match starting from OFDM symbol 0: Huawei, HiSilicon, LGE, Intel, ZTE
· Rate match using legacy mapping then map part of the PDSCH into the DL control region: NTT DoCoMo
· Broadcast PDSCH:

· Rate match using legacy mapping then wrap around starting with OFDM symbol 0: Ericsson, Intel, LGE, Lenovo, Motorola Mobility, Nokia, Nokia Shanghai Bell, Qualcomm, ZTE

· Rate match using legacy mapping then map part of the PDSCH into the DL control region: Huawei, HiSilicon, Xiaomi, NTT DoCoMo
Proposal 3: For PDSCH transmission in LTE control region, rate-matching is done using legacy mapping then wrap around starting with OFDM symbol 0.
2.4 Configuring the use of DL control region for BL/CE UEs 
Several options have been proposed –
· SIB1-BR: Intel, LGE, Lenovo, Motorola Mobility, Nokia, Nokia Shanghai Bell, Samsung, Qualcomm (can be NB or PRB specific), NTT DoCoMo
· MIB: LGE, Samsung, Xiaomi (MPDCCH and PDSCH indication separately)
Proposal 4: Use of LTE DL control region for PDSCH and MPDCCH is configured by SIB1-BR.
2.5 Others
Several additional issues have also been noted and may be discussed if time allows –

· UE capability signaling [4]

 REF _Ref529787995 \n \h 
[8]

 REF _Ref529787997 \n \h 
[10].

· Guard period for retuning [5]

 REF _Ref529788050 \n \h 
[7]

 REF _Ref529787995 \n \h 
[8]

 REF _Ref529787997 \n \h 
[10].
· Non-BL/CE LTE UEs trying to access stand-alone eMTC system [8]

 REF _Ref529788101 \n \h 
[11]. 

· More special subframe (DwPTS) configurations for TDD can be available for MPDCCH/PDSCH transmission [5].
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