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1	Introduction 
The WRC-23 conference identified three frequency ranges as potential IMT candidates and tasked ITU-R WP5D to conduct the corresponding sharing and compatibility studies. In turn, the ITU-R WP5D sent the LS to a number of bodies, including 3GPP, asking to provide technical parameters for the candidate frequencies [1]. In response to that LS from WP5D and based on the technical input from RAN WG4 [2], the 3GPP RAN#103 meeting approved a new SI [3], purpose of which will be to study and provide the corresponding IMT technical parameters.  
During the RAN4#110bis meeting an initial discussion took place and RAN WG4 made several agreements to adopt existing FR1 parameter values and requirements from the FR1 range (e.g. 3GPP band n104) for the 7.1-8.4GHz range. At the same time for several parameters, such as noise figure and maximum UE TX power, more discussions are needed.  In this document we present a text proposal to capture UE IMT parameters for the 7.1-8.4GHz range based on previous agreements and further considerations presented in [5]. 
2	Text proposal 
-------------------------------------------- TP BEGIN --------------------------------------------

6	14800 - 15350 MHz frequency range
[bookmark: clause4][bookmark: _Toc161948718]6.1	Co-existence study
[bookmark: _Toc66100995][bookmark: _Toc67990352][bookmark: _Toc98749963][bookmark: _Toc161948719]6.1.1	Co-existence simulation scenarios
[bookmark: _Toc66100996][bookmark: _Toc67990353][bookmark: _Toc98749964][bookmark: _Toc161948720]6.1.2	Co-existence simulation assumption
[bookmark: _Toc66101014][bookmark: _Toc67990371][bookmark: _Toc98749982][bookmark: _Toc161948721]6.1.3	Co-existence simulation results
[bookmark: _Toc66101021][bookmark: _Toc67990378][bookmark: _Toc98749989][bookmark: _Toc161948722]6.2	General parameters
[bookmark: _Toc66101022][bookmark: _Toc67990379][bookmark: _Toc98749990][bookmark: _Toc161948723]6.2.1	Duplex mode
[bookmark: _Toc66101023][bookmark: _Toc67990380][bookmark: _Toc98749991][bookmark: _Toc161948724]6.2.2	Channel Bandwidth
[bookmark: _Toc66101024][bookmark: _Toc67990381][bookmark: _Toc98749992][bookmark: _Toc161948725]6.2.3	Signal Bandwidth
[bookmark: _Toc66101025][bookmark: _Toc67990382][bookmark: _Toc98749993][bookmark: _Toc161948726]6.3	BS parameters
[bookmark: _Toc66101026][bookmark: _Toc67990383][bookmark: _Toc98749994][bookmark: _Toc161948727]6.3.1	Transmitter characteristics
[bookmark: _Toc66101027][bookmark: _Toc67990384][bookmark: _Toc98749995][bookmark: _Toc161948728]6.3.1.1	Power dynamic range
[bookmark: _Toc66101028][bookmark: _Toc67990385][bookmark: _Toc98749996][bookmark: _Toc161948729]6.3.1.2	Spectral mask
[bookmark: _Toc66101029][bookmark: _Toc67990386][bookmark: _Toc98749997][bookmark: _Toc161948730]6.3.1.3	ACLR
[bookmark: _Toc66101030][bookmark: _Toc67990387][bookmark: _Toc98749998][bookmark: _Toc161948731]6.3.1.4	Spurious emissions
[bookmark: _Toc66101031][bookmark: _Toc67990388][bookmark: _Toc98749999][bookmark: _Toc161948732]6.3.1.5	Maximum output power
[bookmark: _Toc66101032][bookmark: _Toc67990389][bookmark: _Toc98750000][bookmark: _Toc161948733]6.3.1.6	Average output power
[bookmark: _Toc66101033][bookmark: _Toc67990390][bookmark: _Toc98750001][bookmark: _Toc161948734]6.3.2	Receiver characteristics
[bookmark: _Toc66101034][bookmark: _Toc67990391][bookmark: _Toc98750002][bookmark: _Toc161948735]6.3.2.1	Noise figure
[bookmark: _Toc66101035][bookmark: _Toc67990392][bookmark: _Toc98750003][bookmark: _Toc161948736]6.3.2.2	Sensitivity
[bookmark: _Toc66101036][bookmark: _Toc67990393][bookmark: _Toc98750004][bookmark: _Toc161948737]6.3.2.3	Blocking response
[bookmark: _Toc66101037][bookmark: _Toc67990394][bookmark: _Toc98750005][bookmark: _Toc161948738]6.3.2.4	ACS
[bookmark: _Toc66101038][bookmark: _Toc67990395][bookmark: _Toc98750006][bookmark: _Toc161948739]6.4	UE parameters
[bookmark: _Toc66101039][bookmark: _Toc67990396][bookmark: _Toc98750007][bookmark: _Toc161948740]6.4.1	Transmitter characteristics
[bookmark: _Toc66101040][bookmark: _Toc67990397][bookmark: _Toc98750008][bookmark: _Toc161948741]6.4.1.1	Power dynamic range
The minimum controlled output power of the UE is defined as the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value. For existing FR1 bands, the minimum output power is -33 dBm for 100 MHz channel bandwidth. The minimum output power can be reused for this range.
NOTE: The maximum output power is TBD, after which is the power dynamic range can be determined.
[bookmark: _Toc66101041][bookmark: _Toc67990398][bookmark: _Toc98750009][bookmark: _Toc161948742]6.4.1.2	Spectral mask
[bookmark: _Toc66101042][bookmark: _Toc67990399][bookmark: _Toc98750010][bookmark: _Toc161948743]6.4.1.3	ACLR
According to the previous studies and simulation results in TR 38.922 sub-clause 4.3, it was agreed to specify 24 dB ACLR for 10-10.5GHz. 
NOTE: ACLR will be determined based on further studies.
[bookmark: _Toc66101043][bookmark: _Toc67990400][bookmark: _Toc98750011][bookmark: _Toc161948744]6.4.1.4	Spurious emissions
The general spurious emissions defined in TS 38.101-1 [x] clause 6.5.3.1 can apply to this frequency range. 
[bookmark: _Toc66101044][bookmark: _Toc67990401][bookmark: _Toc98750012][bookmark: _Toc161948745]6.4.1.5	Maximum output power
The UE maximum output power for the considered frequency ranges could be 23 dBm. Other UE power classes are not precluded.
[bookmark: _Toc66101045][bookmark: _Toc67990402][bookmark: _Toc98750013][bookmark: _Toc161948746]6.4.1.6	Average output power
NOTE:	This parameter was not mentioned in the previous response to WP5D. 

[bookmark: _Toc66101046][bookmark: _Toc67990403][bookmark: _Toc98750014][bookmark: _Toc161948747]6.4.2	Receiver characteristics
[bookmark: _Toc66101047][bookmark: _Toc67990404][bookmark: _Toc98750015][bookmark: _Toc161948748]6.4.2.1	Noise figure
A noise figure in the [9, 13] dB interval was agreed for 10-10.5GHz GHz in the previous response to ITU WP5D sharing studies. And noise figure of 12 dB was assumed for the 3GPP band n104. Thus, a noise figure of [14] dB can be considered for this frequency range. 
The actual noise figure to be used to define RF requirements should be further studied in the WI phase.
[bookmark: _Toc66101048][bookmark: _Toc67990405][bookmark: _Toc98750016][bookmark: _Toc161948749]6.4.2.2	Sensitivity
The sensitivity is not a critical parameter for sharing and compatibility studies. It was agreed to not mention any value for this parameter.

[bookmark: _Toc66101049][bookmark: _Toc67990406][bookmark: _Toc98750017][bookmark: _Toc161948750]6.4.2.3	Blocking response
The blocking characteristic specified in clause 7.6 of TS 38.101-1 [x] for frequency larger than 3300 MHz could be applied for the frequency range 7.125 – 8.4 GHz. 

[bookmark: _Toc66101050][bookmark: _Toc67990407][bookmark: _Toc98750018][bookmark: _Toc161948751]6.4.2.4	ACS
According to the previous studies and simulation results in TR 38.922 sub-clause 4.3, adjacent channel selectivity (ACS) is agreed as 31 dBc for 10-10.5 GHz. 
NOTE: ACS will be determined based on further studies.
 
[bookmark: _Toc66101051][bookmark: _Toc67990408][bookmark: _Toc98750019][bookmark: _Toc161948752]6.5	Antenna characteristics
[bookmark: _Toc66101052][bookmark: _Toc67990409][bookmark: _Toc98750020][bookmark: _Toc161948753]6.5.1	BS antenna characteristics
[bookmark: _Toc66101053][bookmark: _Toc67990410][bookmark: _Toc98750021][bookmark: _Toc161948754]6.5.1.1		Antenna model
[bookmark: _Toc66101054][bookmark: _Toc67990411][bookmark: _Toc98750022][bookmark: _Toc161948755]6.5.1.2	Antenna parameters
[bookmark: _Toc66101055][bookmark: _Toc67990412][bookmark: _Toc98750023][bookmark: _Toc161948756]6.5.2	UE antenna characteristics
One of the key issues for this range is the UE RF architecture. While existing FR1 system parameters are defined for frequencies up to 7.1GHz, same FR1 principles are already assumed for e.g. 7.1-8.4GHz, which is however below the considered range of 14.8-15.3GHz. At the same time, the lower bound for the FR2 starts at 24.25GHz, which is notably higher than 15.3GHz. A choice for a particular UE RF architecture at these frequency ranges is a trade-off between implementation feasibility for the handheld devices and anticipated performance and/or coverage. As an example, Figure 6.5.2-1 below (taken from TR 38.820) presents FR2 antenna size versus path loss as a function of the given frequency range. The capabilities of PA technology in the FR2 frequency range motivated 3GPP to consider a UE architecture which relies on panels performing analog beam-forming, which was also considered as a feasible option from the handheld device implementation perspective. On the contrary to it, panels and analog beam-forming is simply not feasible for lower FR1 frequencies. 
[image: A graph of a function
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Figure 6.5.2-1: FR2 type antenna size (free space) vs. operating frequency
In the context of the UE RF architecture, better UL coverage at FR2 frequencies was one of the key driving factors to consider the UE RF design with panels performing analog beam-forming, which was also considered as a feasible option from the handheld device implementation perspective. On the contrary to it, panels and analog beam-forming is not feasible for lower FR1 frequencies. At least when 3GPP was contemplating the 7.1-24GHz frequency range, preliminary conclusions and findings were captured in TR 38.820 with some concerns raised with regards to implementation feasibility of FR2 principles in hand-held devices operating frequency ranges around 10-15GHz. The main obstacle is the size of potential FR2 panel and, as noted in TR 38.820, "… we can see that the antenna module doubles in size going from 28 GHz to 20 GHz and further doubles at 14 GHz". Figure 6.5.2-2 presents the patch width and ground plane extension based on the microstrip patch array design assuming four elements with half-wavelength spacing. 
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Figure 6.5.2-2: Patch array dimensions vs. frequency 
When analog beamforming is prescribed, control of the element radiation patterns is required, therefore dedicated antenna area is required with less opportunity for space sharing or miniaturization.  Use of the bezel is not generally feasible.  Figure 6.5.2-3 below illustrates a survey of the internal area used by four different commercially available 5G devices for FR1.  The FR2 area is calculated based a single 4x1 reference design, the configuration used as the basis for current FR2 spherical coverage requirements.  Additionally, an estimate of the required FR3 antenna array area is provided for comparison, similarly based on a 4x1 microstrip patch array with half-wavelength spacing. So, assuming dedicated apertures, an estimated FR3 4x1 array at 15 GHz would represent an additional area growth on the order of 30-70% relative to antenna area usage currently needed to support FR1. This would mean support of analog beamforming in FR3 would impose a substantial growth and volume requirements dedicated for cellular antennas.  Furthermore, the nature of such an array constrains the dimensions of the implementation, making it substantially more [image: pasted-movie.png]challenging to implement in densely integrated consumer devices dedicated for cellular antennas.
Figure 6.5.2-3: A survey of internal area usage for FR1, FR2 and estimated FR3 antennas
So, from the practical perspective, it is not a straightforward task to put the FR2-like panel supporting the 15GHz range into the hand-held device, which is likely to support all the existing features. In other words, it is difficult to assume that there will be extra space in all physical dimensions. From that perspective the FR1-like approach is more practical and provides more flexibility in deciding how and where the antennas will be placed.



-------------------------------------------- TP END --------------------------------------------
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