
3GPP TSG RAN WG1 Meeting #92bis                                            
R1-1803973
Sanya, China, April 16th - 20th, 2018
Source:
OPPO
Title:
Frame structure for NR-U 
Agenda Item:
7.6.2
Document for:
Discussion and Decision

1. Introduction

In the RAN meeting #77, the revised new SID on NR-based Access to Unlicensed Spectrum (NR-U) was agreed [1] and the following objective of this study item was included in RAN1:
· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 

· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI

In this contribution, candidate frame structure and potential enhancements to support flexible scheduling and HARQ feedback for NR-U transmission are discussed. 
2. Burst transmission 
In LAA-LTE, burst transmission, i.e., frame structure type 3 (FS3) is introduced to support LAA Scell operation on unlicensed spectrum. For FS3, DL/UL transmission bursts occupy one or several consecutive subframes. DL transmission could start anywhere within a subframe subject to LBT and end at the subframe boundary or following one of the DwPTS durations. The starting and ending points for UL transmission are indicated by eNB. The duration of one transmission burst should be less than or equal to the maximum channel occupancy time (MCOT) defined according to channel access priority or regional regulation. 

LAA burst transmission should be the baseline to study NR-U frame structure. As shown in Figure 1, a basic NR-U frame structure similar to LAA FS3 is illustrated. In NR licensed, frame structure with dynamic DL/UL resource allocation has already been supported by semi-static UL/DL configuration through cell-specific and UE-specific assignment, as well as dynamic slot format indication. The transmission of PDSCH and PUSCH can be scheduled in the duration of symbols, slot, or multi-slots with flexible starting/ending points. Such resource indication method could be inherited and enhanced considering opportunistic channel occupancy. 
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Figure 1: Illustration of burst transmission for NR-U 

Proposal 1: LAA burst transmission should be the baseline to study NR-U frame structure.

3. Enhancement to LAA burst transmission for NR-U
3.1. DL burst identification 
In LAA-LTE, transmit power within one DL burst should remain unchanged, but transmit powers for different DL bursts could be varied. UE should be aware of the starting and ending positions of one DL burst to determine if average operation is allowed for measurement. The starting position of a DL transmission burst could be determined by CRS blind detection since CRS is “always on” signal. The ending position of a DL transmission burst could be indicated by a common PDCCH if this burst is not ended at the subframe boundary. 
However, there is no “always on” signal in NR system, hence new method should be introduced to identify transmission burst for NR-U. One simple method is to transmit the burst identification signal at the beginning of a DL transmission burst, to indicate the burst starting and ending positions, as shown in Figure 2.   
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Figure 2: Illustration of DL burst identification for NR-U

Proposal 2: Study how to indicate the starting position and ending position in a DL burst for NR-U.
3.2. Directional transmission burst
In NR licensed spectrum, beam management including beam measurement and reporting is introduced to better support beamforming transmission, hence to improve the spatial multiplexing efficiency. With the introduction of beam management in NR-U, it may be possible to define a beam-based transmission burst, for example, multiple UEs at the same direction can be served by gNB with the same beam but on different time-frequency resources within a directional DL transmission burst. In addition, such a directional transmission burst can be transmitted after a succeeded directional channel access if introduced.   
Proposal 3: Study the feasibility of directional transmission burst for NR-U. 
3.3. Self-contained slot transmission 
In self-contained slot structure, HARQ feedback can be transmitted at the same slot for PDSCH transmission, the feedback delay can be greatly shortened. Such slot structure is beneficial to reduce transmission latency and should be supported in unlicensed spectrum. However, multiple gaps should be reserved in this structure for DL-UL switching. Those gaps may also be taken for channel sensing in case the interference environments at gNB side and UE side are different. Whether it is feasible to support self-contained slot structure in a transmission burst should be studied.   
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Figure 3: Illustration of self-contained slot structure within a transmission burst for NR-U 
Proposal 4: Study the feasibility of supporting self-contained slot structure within a transmission burst for NR-U.

4. Conclusions
In this contribution, candidate frame structure and potential enhancements to support flexible scheduling and HARQ feedback for NR-U transmission are discussed. The following proposals are made.
Proposal 1: LAA burst transmission should be the baseline to study NR-U frame structure.
Proposal 2: Study how to indicate the starting position and ending position in a DL burst for NR-U.
Proposal 3: Study the feasibility of directional transmission burst for NR-U. 
Proposal 4: Study the feasibility of supporting self-contained slot structure within a transmission burst for NR-U.
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