
3GPP TSG-RAN WG4 Meeting #83                                     R4-1704684
Hangzhou, China, 15 – 19 May 2017
Agenda item:
10.4.2
Source: 
Intel Corporation
Title: 
On NR mmWave UE antenna reference architecture
Document for:
Discussion
0
Summary

This contribution provides our views on the NR mmWave UE antenna reference architecture.
1
Introduction
NR UE reference architecture was discussed in the past several meetings. TP for TR38.803 on transceiver architecture for mmWave was approved [1]. This topic was further discussed in the last RAN4 meeting [2-4]. WF on mmWave antenna reference architecture was agreed [5]. This contribution provides our views on the NR mmWave UE antenna reference architecture.
2
Discussion
NR has two frequency ranges, sub-6GHz and mmWave. The UE baseline antenna configuration for Rel-15 eMBB sub-6GHz was agreed as 1TX/2RX which is the same as the existing LTE. It is still open for mmWave [6].

The WF on mmWave UE antenna reference architecture from the last RAN4 meeting is copied below [5].
· Identified options for receiver configurations (Handheld UE)
· Single polarization antennas with single BB receiver (1x1)
· Same as LTE Cat1Bis 
· Diversity antennas with single BB receiver output (2x1) but not all antenna arragenments in one UE support diversity receiption
· Same as LTE baseline
· Diversity antennas with single BB receiver output (2x1) and all antenna arragenments support diversity receiption
· Same as LTE baseline
· Diversity antennas with two BB receiver outputs (2x2) but not all antenna arragenments support diversity receiption
· Same as LTE DL 2x2 MIMO
· Diversity antennas with two BB receiver outputs (2x2) and all antenna arragenments support diversity reception
· Same as LTE DL 2x2 MIMO 
· Companies are encouraged to study
· What could be baseline receiver configuration from options in previous slide, or other options.
· In case of diversity receiver, which diversity method: polarization diversity or pattern diversity or both or an other methods, if applicable, should be baseline receiver
Since for the same form factor mmWave NR could accommodate more antennas, it is reasonable to assume more antenna elements for mmWave. NR is expected to be more advance than LTE, so two BB data streams may be a good choice to enable SU-MIMO in order to achieve higher spectral efficiency. Therefore, our preference is the last option in the WF: antenna array with 4 antenna elements and two baseband data streams.

As to diversity receiver, either polarization diversity or pattern diversity can provide the same or similar diversity. In order to accommodate different antenna implementations, single antenna array or multiple antenna arrays, it is suggested to choose single antenna array with dual polarizations as the baseline.

Proposal: NR mmWave UE reference architecture: antenna array with four antenna elements, dual-polarization, and two baseband data streams.

3
Conclusions

Proposal: NR mmWave UE reference architecture: antenna array with four antenna elements, dual-polarization, and two baseband data streams.

4
References

[1] R4-1702095, “TP for TR38.803: Transceiver architecture for mmWave”, Intel Corporation.
[2] R4-1702844, “UE antenna array configuration for mmWave”, Sony, Ericsson

[3] R4-1702904, “On feasibility of filters”, Sony Mobile

[4] R4-1703345, “On mmWave UE reference architecture for EIS assumption”, Huawei, HiSilicon

[5] R4-1704366, “WF on mmW antenna ref architecture”, Qualcomm, Sony, Skyworks

[6] R4-1702371, “Way forward on UE RF requirements”, Qualcomm Incorporated, Ericsson, Intel


