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1	Background
[bookmark: _Hlk149936446]In RAN4#110, RAN4 has received a Liaison Statement from ITU-R WP5D [1], requesting for IMT parameters for sharing and compatibility studies in the 4400-4800MHz, 7125-8400MHz and 14.8-15.35GHz frequency ranges. A preliminary response on UE parameters was provide in [2] and in RAN#103 an official study item [3] was agreed for RAN4 to work on providing the answer to ITU WP5D. In this contribution, we provide some elements of the answers for the system and UE parameters, focussing on the 7125-8400MHz range based on extrapolating from band n104 parameters.
2 Discussion
This discussion covers the small form factor (smartphone like) Mobile station/UE. The intent is to provide inputs, where available, but also to promote an open discussion on options. Additionally, although we are interested in all of the BS and UE system/Tx/Rx aspects, as an RF front-end vendor we feel fully qualified to contribute primarily on the system, transmitter and the RF front-end performance-impacted receiver.
In RAN4#110, as suggested in our paper [2] it was agreed that the parameters for the 7125-8400MHz frequency range can be based on extrapolating from band n104.
In this contribution we provide our input in terms of:
· baseline performance derived from PC3 in n104 and is used in the table for response
· Options based on advanced features. 
2.1 WP5D Requests related to the user terminal
The request in the LS is essentially related to the base station AAS parameters. However, to establish co-existence and sharing evaluation, several UE parameters are also requested. This includes system parameters on bandwidth, transmitter linearity and receiver sensitivity and blocking performance.

Duplex Method:

Above 2.7GHz all the bands use TDD as the duplex method, which seems to be the de facto approach for this new frequency range as it is for band n104.

In Release 18, in-band full duplex was studied for TDD base station side using the SBFD approach and this should be part an option for the duplex method answer to ITU for the frequency ranges of 7125-8400MHz. 

On the UE side, even if such SBFD method could also be applied for some types of UEs, we do not expect that small form factor UEs will support in-band full duplex as a default mode of operation. Optionally, this may be considered for a limited UL/DL dynamic range.

Proposal on duplex method:
· Baseline: The 7125-8400 MHz range is based on TDD
· Optional:
· SBFD on the BS side is considered
· SBFD on the UE side is not specified in 3GPP but could be considered at a later stage for a limited UL/DL dynamic range (away from maximum output power and REFSENS power for UL/DL respectively)

Channel Bandwidth, Signal bandwidth:

In FR1 TDD, UEs already support 200MHz via contiguous intra-band ULCA, with a single PA, and the support of a single CC of 200MHz would be preferable as it results in less PAPR. Also, in 38.101-1, MPR for TDD bands is nominally up to 4% relative bandwidth, and above, delta MPR may apply. For 7125-8400MHz: 4% of 8000MHz = 320MHz. with the 30kHz SCS, the 100MHz SU is 98%. Based on n104, CBW from 20 to 100MHz are supported.

[bookmark: _Hlk163141231]Proposal on CBW, SU:
· Baseline: Channel bandwidth range is 20-100MHz by 20MHz steps and nominally using 30kHz SCS with up to 98% Spectrum utilisation (signal BW).
· Optional:
· Channel bandwidth can be extended up to 200MHz with 60kHz SCS and similar SU
· Using contiguous intra-band CA:
· 400MHz can be supported in DL with 4x100Hz or 2x200MHz
· 200MHz and 400MHz can be supported in UL with 2x100MHz and 2x200MHz respectively. 

Transmitter characteristics:

Power Dynamic Range, Maximum output power

Based on n104, the following power classes and Tx paths can be supported:
· For smartphones:
· PC3 (23dBm) with 1/2Tx
· PC2 (26dBm) with 1/2Tx
· PC1.5 (29dBm) with 2Tx
· For FWA:
· PC1.5 (29dBm) with 4Tx
· Minimum power is -40dBm for 20MHz CBW, -33dBm for 100MHz and -30dBm for 200MHz.

Spectral Mask, ACLR, Spurious emissions

For the 7125-8400MHz based on n104:
· the FR1 SEM mask is applicable
· the FR1 ACLR of 30/31/31dBc for 23/26/29dBm, respectively, is applicable.
· The -30dBm/MHz spurious emissions is applicable.

However, in the same frequency range, the NR-U band n96 uses 27dB ACLR even for PC3 and the study for FR3 showed that ACLR could be relaxed even further down. It is of interest to have sharing studies to also consider at least 27dB ACLR as this may allow to compensate for the lower PA efficiency at higher frequencies due to lower gain per stage. Even with this slightly lower gain the current PA technology can achieve the FR1 requirements up to 8400MHz.

Proposal on transmitter characteristics:
· Baseline:
· Power class is PC3(1Tx) at 23dBm maximum output power with 30dB ACLR. but further evaluation of 27dB ACLR is of interest.
· Minimum power is -40dBm for 20MHz CBW and -33dBm for 100MHz.
· the FR1 SEM mask is applicable
· The -30dBm/MHz spurious emissions level is applicable.
· Optional: 
· Further evaluation of 27dB ACLR for PC3
· Power class is PC2(1/2Tx) and PC1.5(2/4Tx) at 26/29dBm maximum output power respectively with 31dB ACLR (and lower if 27dB is acceptable for PC3).

Receiver characteristics:

For the receiver, 4Rx should be mandatory as for all bands > 3.3GHz including n104, and 6/8Rx and 4x4 MIMO is also an option.

Noise Figure

For n104 (just below 7.125-8.4GHz range), the current REFSENS is based on 12.3dB NF, including the BB implementation margins. However, for n104, there is an additional impact due to the sharing of the wideband 5-15-7.125GHz filter in the early implementations. Given the small bandwidth of both the 7125-8400MHz range, and no high Q filtering required, a better number of 11dB NF may be targeted if there is a dedicated RF path for 

Blocking response

With a focus on the RFFE related performance, OOB blocking is the main parameter of concern: For the 7125-8400MHz range, given the small relative bandwidth the n104 blocking performance can be the starting point.

ACS 

Although not directly related to the RFFE performance, we believe it is advisable to adopt the current ACS of n104 band for the 7.125-8.4GHz range.

Proposal on receiver characteristics:
· Baseline:
· 4Rx with NF of 12.3dB based on -90.7dBm REFSENS for 20MHz and 15kHz SCS of n104
· ACS and Blocking as for bands >3300MHz in 38.101-1 sections 7.5.and 7.6
· Optional: 
· 6/8Rx and 4x4 DL MIMO
· NF of 11dB can be evaluated if a dedicated RF path is used for the 7125-8400MHz frequency range

2.2 Proposed UE parameters for ITU WP5D LS answer
Our answer to WP5D is collected it in Table 1 and based on extrapolating from n104 baseline performance. This table is similar to the one proposed in the LS, but the focus is on the System and UE aspect on the 7125-8400MHz frequency range.

Proposal: following table is used for the answer to ITU WP5D on 7125-8400MHz frequency range based on n79

Table 1: UE and system parameter for 7125-8400MHz frequency range
	No.
	UE Parameter
	7125-8400MHz frequency range

	1
	Duplex Method
	TDD

	2
	Channel BW (MHz)
	20 – 100MHz with 30KHz SCS

	3
	Signal BW (MHz)
	98% spectrum utilization

	4
	Transmitter characteristics
	1Tx

	4.1
	Power dynamic range (dB)
	PCmax: 23dBm, Pmin: -40dBm/20MHz, -33dBm/100MHz

	4.2
	Spectral mask (dB)
	Same as NR FR1 SEM in section 6.5 of 38.101-1 (-10/-13/-25dBm/MHz steps)

	4.3
	ACLR (dB)
	30dB (possibly 27dB based on FR3 studies)

	4.4
	Spurious emissions /OOB emissions
	-30dBm/MHz from 1GHz to 12.75GHz

	4.5
	Max Pout (dBm)
	23dBm +/- 2dB

	
5
	Receiver characteristics
	4Rx

	5.1
	Noise figure (dB)
	12.2dB for 3GPP 2RX REFSENS minimum requirement based on n104 and sharing RF path with 5.15-7.125GHz bands. 11dB if dedicated path.

	5.2
	Sensitivity (dBm)
	-85.5dBm for 100MHz 2Rx REFSENS based on n104

	5.3
	[bookmark: _Hlk159249760]Blocking response
	Same as n79 (>3300MHz cases in section 7.6 of 38.101-1)

	5.4
	ACS
	Same as n79 (>3300MHz cases in section 7.5 of 38.101-1)


3 Conclusion
In this contribution we have discussed the baseline and optional performance parameters for the 7125-8400MHz frequency range with the following proposals

Proposal on duplex method:
· Baseline: The 7125-8400 MHz range is based on TDD
· Optional:
· SBFD on the BS side is considered
· SBFD on the UE side is not specified in 3GPP but could be considered at a later stage for a limited UL/DL dynamic range (away from maximum output power and REFSENS power for UL/DL respectively)

Proposal on CBW, SU:
· Baseline: Channel bandwidth range is 20-100MHz by 20MHz steps and nominally using 30kHz SCS with up to 98% Spectrum utilisation (signal BW).
· Optional:
· Channel bandwidth can be extended up to 200MHz with 60kHz SCS and similar SU
· Using contiguous intra-band CA:
· 400MHz can be supported in DL with 4x100Hz or 2x200MHz
· 200MHz and 400MHz can be supported in UL with 2x100MHz and 2x200MHz respectively. 

Proposal on transmitter characteristics:
· Baseline:
· Power class is PC3(1Tx) at 23dBm maximum output power with 30dB ACLR. but further evaluation of 27dB ACLR is of interest.
· Minimum power is -40dBm for 20MHz CBW and -33dBm for 100MHz.
· the FR1 SEM mask is applicable
· The -30dBm/MHz spurious emissions level is applicable.
· Optional: 
· Further evaluation of 27dB ACLR for PC3
· Power class is PC2(1/2Tx) and PC1.5(2/4Tx) at 26/29dBm maximum output power respectively with 31dB ACLR (and lower if 27dB is acceptable for PC3).

Proposal on receiver characteristics:
· Baseline:
· 4Rx with NF of 12.3dB based on -90.7dBm REFSENS for 20MHz and 15kHz SCS of n104
· ACS and Blocking as for bands >3300MHz in 38.101-1 sections 7.5.and 7.6
· Optional: 
· 6/8Rx and 4x4 DL MIMO
· NF of 11dB can be evaluated if a dedicated RF path is used for the 7125-8400MHz frequency range

Our answer to WP5D is collected it in Table 1 and based on extrapolating from n104 baseline performance. This table is similar to the one proposed in the LS, but the focus is on the System and UE aspect on the 7125-8400MHz frequency range.

Proposal: following table is used for the answer to ITU WP5D on 7125-8400MHz frequency range based on n79

Table 1: UE and system parameter for 7125-8400MHz frequency range
	No.
	UE Parameter
	7125-8400MHz frequency range

	1
	Duplex Method
	TDD

	2
	Channel BW (MHz)
	20 – 100MHz with 30KHz SCS

	3
	Signal BW (MHz)
	98% spectrum utilization

	4
	Transmitter characteristics
	1Tx

	4.1
	Power dynamic range (dB)
	PCmax: 23dBm, Pmin: -40dBm/20MHz, -33dBm/100MHz

	4.2
	Spectral mask (dB)
	Same as NR FR1 SEM in section 6.5 of 38.101-1 (-10/-13/-25dBm/MHz steps)

	4.3
	ACLR (dB)
	30dB (possibly 27dB based on FR3 studies)

	4.4
	Spurious emissions /OOB emissions
	-30dBm/MHz from 1GHz to 12.75GHz

	4.5
	Max Pout (dBm)
	23dBm +/- 2dB

	
5
	Receiver characteristics
	4Rx

	5.1
	Noise figure (dB)
	12.2dB for 3GPP 2RX REFSENS minimum requirement based on n104 and sharing RF path with 5.15-7.125GHz bands. 11dB if dedicated path.

	5.2
	Sensitivity (dBm)
	-85.5dBm for 100MHz 2Rx REFSENS based on n104

	5.3
	Blocking response
	Same as n79 (>3300MHz cases in section 7.6 of 38.101-1)

	5.4
	ACS
	Same as n79 (>3300MHz cases in section 7.5 of 38.101-1)



4 References
[1] R4-2400333 Parameters of terrestrial component of IMT for sharing and compatibility studies in the frequency bands 4 400-4 800 MHz, 7 125-8 400 MHz and 14.8-15.35 GHz. (R23-WP5D-240131-TD-0028), ITU-R Working Party 5D, RAN4#110
[2] R4-2402575 On UE IMT parameters for 4400-4800MHz - 7125-8400MHz and 14.8-15.35GHz, Skyworks Solutions Inc., RAN4#110
[3] New SI proposal: Study on IMT parameters for 4400 to 4800 MHz, 7125 to 8400 MHz and 14800 to 15350 MHz, Ericsson, RAN#103

