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1. Introduction
[bookmark: _Hlk163398136]In RAN#103, a new study item [1] is agreed to study the IMT parameters relevant for sharing and compatibility for 7125 to 8400 MHz and 14800 to 15350 frequency range. For the frequency range 7125 to 8400 MHz, the estimated date for completion is agreed as August 2024 (RAN WG4#112). In this contribution, we provide our views on the UE parameters in this frequence range.
2. Discussion
· General assumption 
First issue we want to discuss is that the baseline assumption for UE architecture. The direct conversion architecture is widely used in sub-6GHz, and considering the 7125 to 8400 MHz is still close to 6GHz band, we think the direct conversion architecture should be chose as the baseline for the UE parameter analysis. As for the beamforming, the array antenna size for different frequency based on the patch array was provided in [2] 
[image: ]
Figure 6.3.1.1.1-2 in [2]: Patch array dimensions vs. frequency 
[bookmark: _Hlk163411913]The array antenna dimension at 7GHz is hard to be accepted for at least handheld UE, especially considering the UE may need to support many bands in both sub-6GHz and 7-8GHz. Therefore, we prefer the beamforming is not considered at UE side for 7125 to 8400 MHz.
Proposal 1: The direct conversion architecture without beamforming is the baseline assumption for the UE parameter discussion of 7125 to 8400 MHz frequency range.
· Duplex mode
Generally, the TDD mode is used for high frequency band and one discussion point here is that whether SBFD at UE side also need to be involved. In our view, the UE SBFD is possible in the future but the related parameter is premature to be discussed, e.g., NF, sensitivity, etc. Considering there is only 3 meeting cycles to finish the parameter table for 7125 to 8400 MHz as planned, it is better to only consider TDD in this SI.    
· Channel bandwidth/Signal bandwidth
For the channel bandwidth, one potential bottleneck is FFT size. Currently, the FFT size assumption is no larger than 4096-point, and if considering the 60 kHz SCS, which is the largest SCS in sub-6GHz band, the maximum bandwidth could be about 245 MHz. If the 120 KHz SCS can be used for 7125 to 8400 MHz, the channel bandwidth up to 400MHz can be considered. Considering the continuity of the different frequency ranges, it is recommended that take 100MHz as the typical value.
For the signal bandwidth, the spectrum utilization needs to be considered which may related to EVM, SEM, etc. In current spec, the SU for 100MHz is 98.3% (30kHz, FR1), 97.2% (60kHz, FR1) and 96.5% (120 kHz, FR2), and for 400MHz is 98.6% (120kHz, FR2). Due to the lack of time for detailed evaluation, it is proposed use the lowest value as the parameter.
· Power dynamic range/Maximum output power
Although the coverage will be worse in higher frequency band due to the pathloss, but 23 dBm is still used as maximum output power for co-existence evaluation of 7 GHz in [3]. In the NR lifetime so far, HPUE is always proposed and interested by many companies. We are open to consider higher outpower, but it is noted that the related co-existence evaluation should be performed. 
Observation 1: Only 23 dBm UE output power is considered in TR 38.921 co-existence study.
Proposal 2: If the UE output power higher than 23 dBm is considered for 7125 to 8400 MHz, the related co-existence evaluation need to be organized.
In current spec, the minimum output power is defined as:
	Channel bandwidth
	(MHz)
	3,5,10,15,20
	25,30,35,40,45,50
	60,70,80,90,100

	REF_SCS
	(kHz)
	15
	30

	Minimum output power
	(dBm)
	-40
	-40+10log10 (BWChannel /20)
	-40+10log10 (BWChannel /20)

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000


For 100 MHz, the minimum output power is -33 dBm
· Spectral mask/Spurious emissions/Out of band emissions
The requirements for band n104 can be used for baseline.
· Noise figure 
In [2], the noise figure for 7-24GHz is provided:
[bookmark: MCCQCTEMPBM_00000022]Table 5.5.1.1-1 in [2]: Typical noise figure for 7 – 24 GHz example frequencies
	Example frequency (GHz)
	Typical NF values for NR BS (dB)
	Typical NF values for NR UE (dB)

	10
	7 
	9

	15
	8
	10

	20
	9
	10 (Note)

	NOTE:	UE implementation margin can vary. NF value could be revised for higher frequencies. NF value shall not be revised to a value that is higher than the FR2 value.


The 9 dB noise figure is also used in the co-existence study for 7 GHz in [3]. Even though the noise figure may not have significant impact on the coexistence study, we prefer reuse 9 dB noise figure to avoid additional workload for evaluation.
· Sensitivity/Blocking response
[bookmark: OLE_LINK11]The requirements for band n104 can be used for baseline.
· ACLR/ACS
In [3], 26 dBc ACLR and 32 dBc ACS is decided based on the co-existence study for 7GHz, which can be used for 7125 to 8400 MHz. However, the value is only 23 dBm maximum output power, for other power higher than 23 dBm, the ACS/ACLR need to be reevaluated.
· SINR operation range 

In [3], -10 dB is used as minimum SINR in link level performance based on the QPSK with 1/8 code rate in DL, and this value is widely used in co-existence study in different bands, which can be used as the lower bound of SINR operation range.

All the discussion above is summarized in proposal 3.

Proposal 3: The UE parameters for 7125 to 8400 MHz frequency range are listed below:
IMT-2030 specification related parameters in 7125-8400 MHz
	No.
	Parameter
	Mobile station

	1
	Duplex Method
	TDD

	2
	Channel bandwidth (MHz)
	Typical 100 MHz, up to 400MHz 

	3
	Signal bandwidth (MHz)
	SU≥96.5%

	4
	Transmitter characteristics
	

	4.1
	Power dynamic range (dB)
	Max: 23dBm as baseline, FFS higher power
Min: -33 dBm for 100MHz
Total: 56 dB

	4.2
	Spectral mask (dB)
	See TS 38.101-1 clause 6.5.2.2

	4.3
	ACLR (dB)
	26 dB for 23 dBm maximum output power, FFS on other higher power

	4.4
	Spurious emissions /out of band emissions
	-	30 MHz ≤ f ≤ 1 GHz: - 36 dBm / 100 kHz
-	1 GHz ≤ f ≤ 26 GHz: - 30 dBm / 1 MHz

	4.5
	Maximum output power (dBm)
	23 dBm as baseline, FFS on higher power

	
5
	Receiver characteristics
	

	5.1
	Noise figure (dB)
	9 dB

	5.2
	Sensitivity (dBm)
	-83.5 dBm for 100MHz

	5.3
	Blocking response
	See the requirement for band n104 in TS 38.101-1 clause 7.6

	5.4
	ACS
	32 dB 

	5.5
	SINR operating range (dB)
	≥-10 dB



3. Conclusion
In this contribution, we provide our views on the UE parameter for 7125 to 8400 MHz frequency range, and our proposals are listed below:
Proposal 1: The direct conversion architecture without beamforming is the baseline assumption for the UE parameter discussion of 7125 to 8400 MHz frequency range.
Observation 1: Only 23 dBm UE output power is considered in TR 38.921 co-existence study.
Proposal 2: If the UE output power higher than 23 dBm is considered for 7125 to 8400 MHz, the related co-existence evaluation need to be organized.
Proposal 3: The UE parameters for 7125 to 8400 MHz frequency range are listed below:
IMT-2030 specification related parameters in 7125-8400 MHz
	No.
	Parameter
	Mobile station

	1
	Duplex Method
	TDD

	2
	Channel bandwidth (MHz)
	Typical 100 MHz, up to 400MHz 

	3
	Signal bandwidth (MHz)
	SU≥96.5%

	4
	Transmitter characteristics
	

	4.1
	Power dynamic range (dB)
	Max: 23dBm as baseline, FFS higher power
Min: -33 dBm for 100MHz
Total: 56 dB

	4.2
	Spectral mask (dB)
	See TS 38.101-1 clause 6.5.2.2

	4.3
	ACLR (dB)
	26 dB for 23 dBm maximum output power, FFS on other higher power

	4.4
	Spurious emissions /out of band emissions
	-	30 MHz ≤ f ≤ 1 GHz: - 36 dBm / 100 kHz
-	1 GHz ≤ f ≤ 26 GHz: - 30 dBm / 1 MHz

	4.5
	Maximum output power (dBm)
	23 dBm as baseline, FFS higher power

	
5
	Receiver characteristics
	

	5.1
	Noise figure (dB)
	9 dB

	5.2
	Sensitivity (dBm)
	-83.5 dBm for 100MHz

	5.3
	Blocking response
	See the requirement for band n104 in TS 38.101-1 clause 7.6

	5.4
	ACS
	32 dB 

	5.5
	SINR operating range (dB)
	≥-10 dB
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