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Introduction
The study item (SI) “Next Generation New Radio Access Technology” was approved at the RAN #71 [1]. The SI aims to develop new radio technologies satisfying the requirements of the 5G wireless networks for the usage scenarios of eMBB, mMTC, and URLLC. The frequency bands that the new radio will use vary from scenario to scenario. For example, carrier frequencies around 4 GHz, 30 GHz, and 70 GHz are assumed for the indoor hotspot deployment scenario. For the dense urban and high speed scenarios, both around 4 GHz and 30 GHz are assumed [2].
For the better support of mmWave bands such as 30 GHz and 70 GHz, different characteristics of the mmWave bands compared with the conventional below 6GHz bands should be considered in the design of multiplexing and multiple access technologies.
In this contribution, antenna polarization and directional beam-based techniques are suggested for the multiplexing and multiple access schemes in order to fully satisfy the target requirements of the new radio.

Discussion
In a mmWave network, multiplexing and multiple access using the same time and frequency resources can be more advantageous than the conventional below 6 GHz bands. According to the mmWave channel characteristics [3], line-of-sight (LOS) components dominate over the non-LOS components due to much reduced multipath effect. Hence, two separate streams of information can be transferred via an orthogonal dual-polarized antenna equipped with vertically and horizontally polarized components, known as polarization multiplexing as seen in Figure 1(a). With the high-gain antenna and LOS-dominant channel, high isolation between the two orthogonal polarization components are attained, thereby doubling the spectral efficiency with low complexity transceivers. The antenna polarization can also be employed to multiple access in which two orthogonal polarization components are used to support two different UEs as seen in Figure 1(b). 
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[bookmark: _Ref447280232]Figure 1. Use of antenna polarization. a) Polarization–based multiplexing; b) Polarization-based multiple access.
The spatially distributed UEs can be simultaneously supported using the same frequency band by providing multiple narrow beams with different steering angles at the eNodeB as seen in Figure 2. The short wavelength characteristics of the mmWave allow higher density of antenna elements, thereby achieving narrow beams with high gains within a limited antenna space. With narrower beams, more UEs can be supported and the cell spectral efficiency can be greatly improved.


[bookmark: _Ref447283742]Figure 2. Directional beam-based multiple access.
Summary
In this contribution, we discuss the multiplexing and multiple access techniques for the new radio in deployment scenarios employing mmWave frequency bands. Proposals are:

· Multiplexing and multiple access using antenna polarization characteristics should be considered.
· Multiple access using directional beam characteristics should be considered.

References

[1] [bookmark: _Ref447206028]RP-160671, “New SID Proposal: Study on New Radio Access Technology”, NTT DOCOMO, RAN#71, Mar. 2016.
[2] [bookmark: _Ref447208597]3GPP TR 38.913, “Study on Scenarios and Requirements for Next Generation Access Technologies”
[3] [bookmark: _Ref447211687]S. Sun et al., “MIMO for Millimeter-Wave Wireless Communications: Beamforming, Spatial Multiplexing, or Both?,” IEEE Commun. Mag., Dec. 2014, pp. 110-121.
- 1/3 -
Microsoft_Visio____1.vsdx
eNodeB
H-pol
V-pol
UE2
UE1
V-pol
H-pol
eNodeB
H-pol
V-pol
UE
(a)
(b)
V-pol
H-pol



image2.emf
eNodeB

UE1

UE3

UE2


Microsoft_Visio____2.vsdx
eNodeB
UE1
UE3
UE2



image1.emf
eNodeB

H-pol

V-pol

UE2

UE1

V-pol

H-pol

eNodeB

H-pol

V-pol

UE

(a)

(b)

V-pol

H-pol


