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1. Introduction
Text proposal to UE RF transceiver technology
2. Discussion
Propose a mixed UE transceiver architecture to cover 7 to 24GHz range.
3. Text proposal
[bookmark: _Toc5942621]<Start of text proposal>
[bookmark: _Toc22912317]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
AA	Antenna Array
AAS BS	Active Antenna System Base Station
CA	Carrier Aggregation
CMOS	Complementary Metal Oxide Semiconductor
CPE	Customer Premises Equipment
DC	Dual Connectivity
DFE	Digital Front End
EESS 	Earth Exploration Satellite Service
FR	Frequency Range
FS 	Fixed Services
GaAs	Gallium Arsenide
GaN	Gallium Nitride
IAB	Integrated Access and Backhaul
InP	Indium Phosphide
LDMOS 	Laterally-Diffused Metal-Oxide Semiconductor
METSAT	Meteorological Satellite
MMSS	Maritime Mobile Satellite Service
MR	Medium Range (BS)
MSS	Mobile Satellite Services
NR		New Radio
OTA	Over The Air
PAE	Power Added Efficiency
RAS	Radio Astronomy Service
RDN 	RF Distribution Network
RIB	Radiated Interface Boundary
SiGe	Silicon Germanium
SRS 	Space Research Service
SU	Spectrum Utilization
TAB	Transceiver Array Boundary
TRXUA	Transceiver Unit Array
UWB	Ultra-wideband
WA	Wide Area (BS)

<Next modification>
6.2	NR UE architecture
6.2.1	Mixed UE transceiver architecture
Transceiver architecture and technology selection contribute to the overall system performance. Unlike the FR1 and FR2, the 7 - 24 GHz range presents unique challenges to the transceiver architecture that covers the entire frequency range. Two types of architectures are presented above. Homodyne architecture was transceiver architecture of choice for example range 1 while heterodyne architecture was selected for example range 3. The IF frequency of the heterodyne radio can be selected in 7 to [10] GHz range such IF section of the heterodyne radio in [10] - 24 GHz range uses similar circuits as homodyne 7 – [10] GHz radio as shown in figure 6.2-1. The 7 - 24 GHz range may requires both types to cover the entire frequency range. One possible way is to apply the homodyne architecture for 7 to [10] GHz range while using heterodyne architecture for [10] to 24 GHz range. Mixed transceiver architecture maybe more appropriate for this frequency range since as an integrated device, transceiver may contain both lower range [7 to [10] GHz] homodyne architecture portion as well as the IF transceiver for a higher range. The transceiver would share much of the components for the RF/IF section. Additionally, it may be suitable to extend the [7 to [10] GHz] RF transceiver to cover sub 6 GHz range as well. However, this may add complexity and cost to the UE transceiver.
[image: ]
Figure 6.2.1-1: 7 - 24 GHz UE transceiver architecture example
6.2.2	Frequency sub-range 1
The homodyne or direct conversion architecture is widely used in sub6GHz, although it has the drawback on the IQ-imbalance, DC offset and degradation of transmitted signal resulting in degradation of EVM, the major advantage of direct conversion architecture is that the image problem is avoided because of the zero IF, and the requirement of a single LO realization is fulfilled. Benefiting from the technology improvement on PLL design, real time I/Q imbalance calibration and DC eliminating technology, the direct conversion architecture becomes a mainstream architecture utilized by UE. For 10GHz, direct conversion architecture is highly possible be used. For LO generating, one solution is to use transceiver-localized frequency multipliers (xLO) to generate the target LO frequency by the frequency divider. It may become the bottleneck for 10 GHz choosing direct conversion.
6.2.3	Frequency sub-range 3
For 20 GHz, considering the increased phase noise and difficulties on PLL design for localized implementation, the UE reference architecture with IF conversion is highly adopted for example range 3. The heterodyne architecture has an advantage in the phase noise requirements compared to homodyne architecture, since the phase noise is logarithmically proportional to the LO frequency having two sources of LO reduce the phase noise of the system. However, the PLL implementation is also a problem for this frequency point if direct conversion architecture is adopted. 

<End of text proposal>
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