3GPP TSG RAN WG1 Meeting #94bis
R1-1811695
Chengdu, China, October 8th – 12th, 2018

Agenda item:

6.2.1.8
Source:
Nokia, Nokia Shanghai Bell
Title:
Summary of Use of LTE Control Channel Region for DL Transmission
Document for:

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#94 meeting –

Agreement

FFS whether and for what broadcast transmission (e.g. SIBs, paging, SC-PTM, Msg2, etc) use of LTE control channel region for MPDCCH and PDSCH are applied 

Agreement

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 mapped 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 mapped into the DL control region.

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

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

2 Use of LTE Control Region for DL Transmission
2.1 Broadcast transmission in LTE control region
In RAN1#94, it was agreed to further study whether and for what broadcast transmission (e.g. SIBs, paging, SC-PTM, Msg2, etc) use of LTE control channel region for MPDCCH and PDSCH are applied. The views expressed are –

· LTE control channel can be used for broadcast transmission: Huawei, HiSilicon, Ericsson, ZTE, Lenovo, Motorola Mobility, Sony, Intel, Xiaomi, Samsung, Qualcomm, Nokia, Nokia Shanghai Bell
· Specific use case to be discussed: DoCoMo
Proposal 1: Support PDSCH broadcast transmission in LTE control channel region.
Several companies [4]
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[12] proposed that PBCH can also be transmitted on the LTE control 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.

It was noted in several contributions that both options can achieved backward compatibility. Futhermore, performance analysis in [3] showed that both options improved performance for MPDCCH and showed similar performance at least for one-symbol LTE control region or for higher aggregation levels in AWGN channel. 
The views expressed are –

· Option 1:
· CSS & USS: Nokia, Nokia Shanghai Bell, Sony

· CSS: Huawei, HiSilicon, LGE, Xiaomi, ZTE, Intel, Samsung

· Option 2:
· CSS & USS: LGE, Lenovo
· USS: Huawei, HiSilicon, Xiaomi, ZTE, Intel, DoCoMo
Proposal 2: Discuss further at the meeting.
2.3 PDSCH in LTE control region
The following options can be considered for transmission of PDSCH in LTE control channel region:

For PDSCH

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

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

It was noted in several contributions that both options can achieved backward compatibility. Futhermore, performance analysis in [3] showed that both options improved performance. It was observed that, in AWGN channel, rate-matching performed better than copying for higher code rates but performance was similar for low to moderate code rates [3].
The views expressed are –

· Option A:

· Unicast & broadcast: Sony, Samsung
· Broadcast: Huawei, HiSilicon, Xiaomi, ZTE, Intel

· Option B:

· Unicast & broadcast: Qualcomm, LGE, Lenovo
· Unicast: DoCoMo, Intel, Xiaomi, ZTE
· Option A or B as indicated by the eNB: Nokia, Nokia Shanghai Bell

Proposal 3: Discuss further at the meeting.
2.4 CRS transmission in LTE control region
It was proposed in [10] to explicitly state that CRS will be supported in the LTE control channel region in a standalone deployment. This was also implicitly assumed by other companies as needed to support legacy UEs as per the WID [4]
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[7]
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[12].
Proposal 4: In the standalone deployment mode, CRS are supported in OFDM symbols 0 and 1, depending on the number of antenna ports.
2.5 Others
Several additional issues have also been noted and may be discussed if time allows –

· Configuring the use of DL control region for BL/CE UEs. Several options have been proposed –
· Higher layer signalling: DoCoMo, Lenovo, Motorola Mobility
· MIB: Xiaomi, Samsung
· SIB1-BR: DoCoMo, Intel, Samsung, Qualcomm, Nokia, Nokia Shanghai Bell
· LTE control region for other signal/channel transmission [4][11][12]
· UE capability signaling [8] [9]
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[10].

· Guard period for retuning [4][9].
· Non-BL/CE LTE UEs trying to access stand-alone eMTC system [4][9][12]. 

· More special subframe (DwPTS) configurations for TDD can be available for MPDCCH/PDSCH transmission [4].
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