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1.	Introduction
During RAN#103 plenary a new study item on IMT parameters for 4400 to 4800 MHz, 7125 to 8400 MHz and 14800 to 15350 MHz was approved [1]. In RAN4#110-bis, a WF was agreed in [2] where several agreements were captured for the 7125 – 8400 MHz and 14800 – 15350 MHz frequency range. In this contribution, we provide our views on the different RF parameters for BS and UE items for the 14800 – 15350 MHz frequency range. 
2 	Discussion
2.1	System parameters
2.1.1	Duplexing
During RAN4#110-bis, extensive discussion was held on the incorporation of SBFD as a duplex method for the 4400-4800MHz frequency range and the following was captured in [2] regarding the 7125 – 8400 MHz frequency range:
	Issue 2-1 Duplex Method 
· Option 1: Align with 4GHz outcome, i.e., TDD as baseline, check SBFD 
· Option 2: Follow n104



Since there is no 3GPP defined band for the 7125 – 8400 MHz and 14800 – 15350 MHz frequency ranges, it is expected that the discussion regarding duplexing would be connected. For the 10GHz study in [3], TDD was agreed as a baseline and it was captured in [3] that even if FDD is not precluded, it is likely that TDD will be deployed. On the other hand, 3GPP has been studying since Rel-18 the feasibility of allowing the simultaneous existence of downlink and uplink at the gNB side within a conventional TDD band (i.e., SBFD). The outcome of the Rel-18 study has been captured in TR 38.858. Currently 3GPP is specifying in Rel-19 SBFD operation at the gNB side within a TDD carrier, gNB-to-gNB CLI handling schemes and UE-to-UE CLI handling schemes for SBFD operation, and RF requirements for SBFD operation at gNB [4]. It is thus important to document in this SI the ongoing progress within 3GPP on duplex evolution, specifically, SBFD. 
[bookmark: specNumber]Observation 1: 3GPP has been studying flexible duplexing (i.e., SBFD) at the gNB in Rel-18 and Rel-19 and it is desired to document such progress in this SI TR (i.e., TR 38.922). 
Since the core requirements for SBFD-capable gNB is still under development within Rel-19 package [4], it is important to progress the sharing studies in WP5D via timely providing WP5D with the requested RF parameters. Accordingly, it is proposed that RAN4 adopts TDD duplexing as a baseline for the 14800 - 15350 MHz and capture in the TR text reflecting the ongoing work on SBFD within 3GPP. 
Proposal 1: RAN4 to agree on TDD as the current duplexing candidate for 14800 – 15350 MHz frequency range and capture more text on SBFD in TR 38.922. 
2.1.2	Channel bandwidth
In general, wider channel bandwidths should be enabled with increasing frequency following same approach as FR1 (3 to 100 MHz) to FR2 (50 to 400 MHz). This comes with increasing SCS and increasing RB width and availability of the spectrum. Since the 14800 - 15350 MHz frequency range is not in the FR1 frequency range, higher channel bandwidths compared to 100MHz should be the baseline. Such channel bandwidths can be achieved via higher SCS or intra-band CA employment. Thus, we propose to consider 200MHz as a baseline while mentioning that other channel bandwidths are not precluded. 
Proposal 2: RAN4 to adopt 200MHz is a typical channel bandwidth. Other channel bandwidths should not be precluded at this stage.  
2.1.3	Signal bandwidth
Signal bandwidth depends on the channel bandwidth as well as on the sub-carrier spacing (SCS). The transmission bandwidth configuration defined in RAN4 core spec for BS and UE can be reused to derive the necessary signal bandwidth, where the signal bandwidth is calculated based on the NR spectrum utilization for each SCS as follows: 
Signal bandwidth = NRB x SCS x 12
For the targeted bandwidth, 30 and 60 KHz might be possible candidates for this frequency range. Since it will be difficult to agree within RAN4 on a given SCS till RAN4#112 (i.e., RAN4 target deadline for 7GHz parameters), it is proposed to mention the dependency of signal bandwidth on the SCS and number of RBs. ,
Proposal 3: As signal bandwidth depends on CHBW and SCS, no need to specify a fixed signal bandwidth but rather mention its dependency on SCS and number of RBs. 
2.2	BS parameters
For the BS AAS parameters, the number of elements considered for the 4400 - 4800 MHz is based on TR 38.803, subclause 5.2.3.2.4, where the total number of antenna elements for macro suburban and macro urban is set to be 96 elements (4x8 subarrays with 3 elements per subarray). Assuming the same coverage metrics for the 14800 - 15350 MHz frequency range as FR1 deployments apply, it is anticipated that the number of antenna elements scale four times with doubling the frequency. 192 elements are typically considered for FR1 deployments, while discussions in the 7125 – 8400 MHz frequency range are in the ballpark of 384 antenna elements. To maintain the same physical area of the antenna array in the 14800 – 15350 MHz frequency range, the number of elements is expected to be larger than 1k elements. Accordingly, RAN4 will need to study the feasibility of having such number of antenna elements in that frequency range.  
Proposal 4: RAN4 to study the feasibility of employing large number of antenna elements (i.e. >1k elements) at the BS. 
2.3	UE parameters 
2.3.1	Maximum Output power
PC3 was assumed during Rel-17 work on 7GHz and 10GHz as captured in [3]. On the other hand, n104 considers both PC2 and PC3. Additionally, 3GPP has studied high power UEs during Rel-17 covering high-power UE (power class 1.5) operation in NR bands n77 and n78 (RP-202912), high power UE for NR TDD intra-band Carrier Aggregation in frequency range FR1 (RP-221774), and high-power UE operation for fixed-wireless/vehicle-mounted use cases in LTE bands and NR bands (RP-221795). To capture the trend of higher UE power classes, envisaged for new applications and deployment use cases, we propose to communicate with WP5D PC2 (i.e., 26 dBm) as the UE maximum output power. 
Proposal 5: RAN4 to agree on 26 dBm (i.e., PC3) as UE maximum output power as a baseline. 
2.3.2	UE power dynamic range
To derive the power dynamic range, RAN4 needs to agree on the UE minimum and maximum output power. We propose to reuse FR1 UE minimum output power of -33 dBm while 26 dBm as maximum output power. Accordingly, we propose 59 dBm for the UE power dynamic range. 
Proposal 6: RAN4 to agree on 59 dBm as UE power dynamic range. 
2.3.3	UE ACLR/ACS
The UE ACLR and ACS should be derived based on the outcome of the adjacent channel coexistence. 
Proposal 7: For UE ACLR and ACS, RAN4 to decide on the UE ACLR and ACS based on the outcome of the adjacent channel coexistence study. 
2.3.4 	UE beamforming 
In [2], no UE beamforming was considered and an isotropic antenna with 0 dBi was assumed for 7GHz and 10 GHz. In addition, we have the following captured in [3] regarding the UE beamforming:
	It is important to note that for frequencies close to 24 GHz the antenna array dimensions are similar to the FR2 (24.25 – 52.6 GHz) array dimensions: especially if the UE is a multi-band design which co-locates 28 GHz and 39 GHz antenna arrays in the same volume.  Thus, in a handheld UE supporting both FR2 and 7 – 24 GHz, an antenna array for the upper frequencies in the 7 – 24 GHz range competes for physical space in a handset with an FR2 antenna array, and it is not likely that UE FR2 coverage performance can be traded off to support beamforming arrays in the 7 – 24 GHz frequency range… Thus, from the perspective of potential array size, a radiated requirement with an antenna beamforming assumption may be challenging in handset form factor.



However, there has been development on the UE antenna technology, and it is expected that the above conclusions be revisited within the scope of providing a reply to WP5D on the 15 GHz frequency range. Another element that needs to be considered is the impact of UE beamforming on the derivation of the ACLR/ACS requirements for BS and UE. With UE beamforming in place, coexistence between adjacent networks is more favourable since the UE added directivity components leads to higher received signal power. However, this comes with the cost of design and complexity at the UE side. 
Proposal 8: RAN4 to study the feasibility of UE beamforming. 
Conclusion
In this paper we have shared our views on the RF parameters for 14800 – 15350 MHz Frequency range. Our observations and proposals can be summarized for that frequency range as follows:
Observation 1: 3GPP has been studying flexible duplexing (i.e., SBFD) at the gNB in Rel-18 and Rel-19 and it is desired to document such progress in this SI TR (i.e., TR 38.922). 
Proposal 1: RAN4 to agree on TDD as the current duplexing candidate for 14800 – 15350 MHz frequency range and capture more text on SBFD in TR 38.922. 
Proposal 2: RAN4 to adopt 200MHz is a typical channel bandwidth. Other channel bandwidths should not be precluded at this stage.  
Proposal 3: As signal bandwidth depends on CHBW and SCS, no need to specify a fixed signal bandwidth but rather mention its dependency on SCS and number of RBs. 
Proposal 4: RAN4 to study the feasibility of employing large number of antenna elements (i.e. >1k elements) at the BS. 
Proposal 5: RAN4 to agree on 26 dBm (i.e., PC3) as UE maximum output power as a baseline. 
Proposal 6: RAN4 to agree on 59 dBm as UE power dynamic range. 
Proposal 7: For UE ACLR and ACS, RAN4 to decide on the UE ACLR and ACS based on the outcome of the adjacent channel coexistence study. 
Proposal 8: RAN4 to study the feasibility of UE beamforming. 
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