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5.1
1. Introduction
This paper provides a text proposal to TR 38.804 aimed for capturing the physical layer aspects according to the latest RAN1 TR in [1].
2. Text Proposal
5.3
Physical Layer
5.3.1
General description

NR supports paired and unpaired spectrum and strives to maximize commonality between the technical solutions, allowing FDD operation on a paired spectrum, different transmission directions in either part of a paired spectrum, TDD operation on an unpaired spectrum where the transmission direction of time resources is not dynamically changed, and TDD operation on an unpaired spectrum where the transmission direction of most time resources can be dynamically changing.
Multiple numerologies are supported, derived by scaling a basic subcarrier spacing. The numerology used can be selected independently of the frequency band although it is assumed not to use a very low subcarrier spacing at very high carrier frequencies. Flexible network and UE channel bandwidth is supported.
At least for single carrier operation, NR should allow a UE to operate in a way where it receives at least downlink control information in a first RF bandwidth and where the UE is not expected to receive in a second RF bandwidth that is larger than the first RF bandwidth.
5.3.2
Key DL concepts

The downlink transmission scheme is based on OFDM. QPSK, 16QAM, 64QAM and 256QAM (with the same constellation mapping as in LTE) are supported. NR defines physical resource block (PRB) where the number of subcarriers per PRB is the same for all numerologies. Multiplexing different numerologies within a same NR carrier bandwidth (from the network perspective) is supported in TDM and/or FDM manner for both downlink and uplink. OFDM-based waveform is supported. Synchronous/scheduling-based orthogonal multiple access is at least supported for DL transmissions, at least targeting for eMBB.
5.3.3
Key UL concepts

The uplink transmission scheme is based on OFDM. QPSK, 16QAM, 64QAM and 256QAM (with the same constellation mapping as in LTE) are supported. OFDM-based waveform is supported. DFT-S-OFDM based waveform is also supported, complementary to CP-OFDM waveform at least for eMBB uplink for up to 40GHz. CP-OFDM waveform can be used for a single-stream and multi-stream (i.e. MIMO) transmissions, while DFT-S-OFDM based waveform is limited to a single stream transmissions (targeting for link budget limited cases). Synchronous/scheduling-based orthogonal multiple access is at least supported for UL transmissions, at least targeting for eMBB. Note that synchronous means that timing offset between UEs is within cyclic prefix by e.g. timing alignment.
5.3.4
Beam management

In NR, beam management is defined as follows:

-
Beam management:  a set of L1/L2 procedures to acquire and maintain a set of TRP(s) and/or UE beams that can be used for DL and UL transmission/reception, which include at least following aspects:

-
Beam determination: for TRP(s) or UE to select of its own Tx/Rx beam(s).

-
Beam measurement: for TRP(s) or UE to measure characteristics of received beamformed signals

-
Beam reporting: for UE to report information a property/quality of of beamformed signal(s) based on beam measurement

-
Beam sweeping: operation of covering a spatial area, with beams transmitted and/or received during a time interval in a predetermined way.

The following DL L1/L2 beam management procedures are supported within one or multiple TRPs:

-
P-1: is used to enable UE measurement on different TRP Tx beams to support selection of TRP Tx beams/UE Rx beam(s). For beamforming at TRP, it typically includes a intra/inter-TRP Tx beam sweep from a set of different beams. For beamforming at UE, it typically includes a UE Rx beam sweep from a set of different beams.

-
P-2: is used to enable UE measurement on different TRP Tx beams to possibly change inter/intra-TRP Tx beam(s); From a possibly smaller set of beams for beam refinement than in P-1. Note that P-2 can be a special case of P-1.

-
P-3: is used to enable UE measurement on the same TRP Tx beam to change UE Rx beam in the case UE uses beamforming

At least network triggered aperiodic beam reporting is supported under P-1, P-2, and P-3 related operations. 

For downlink, NR supports beam management with and without beam-related indication. When beam-related indication is provided, information pertaining to UE-side beamforming/receiving procedure used for data reception can be indicated through QCL to UE. 

Based on RS (used for beam management) transmitted by TRP, UE reports information associated with N selected Tx beams.

NR supports mechanism(s) in the case of link failure and/or blockage for NR. 

NR supports using same or different beams on control channel and the corresponding data channel transmissions.
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