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1. Introduction
The latest WID on extending current NR operation to 71GHz [1] was approved at RAN#92. Before that, 3GPP RAN studied requirements for NR beyond 52.6GHz up to 114.25GHz, potential use cases and deployment scenarios, and NR system design requirements and considerations on top of regulatory requirements as captured in [2]. 
In this contribution UE RF related aspects are discussed.
2. Discussion
[bookmark: _Hlk67567722]Spectrum utilization
To enable smooth implementation transfer from current FR2 to above 52.6 GHz, it is reasonable to minimize changes to 120 kHz design and apply the same spectrum utilization for 120 kHz SCS in FR2-2 as already agreed and implemented for FR2-1. In simulations submitted to RAN4 in study item phase [3] it was found that EVM and in-band emissions are typically the gating factor for output power and reducing spectrum utilization will not result in higher output power. As a result, RAN4#101bis-e endorsed the spectrum utilization for 120 kHz SCS in [4]. 
Same behavior was observed also for higher SCS, but given these will be new implementations, it is reasonable to consider other options for SU. FFT utilization is one issue that needs to be considered when defining the spectrum utilization for 480 kHz and 960 kHz SCS. The reason is that it is one factor defining the implementation complexity.
Based on that we think that for 800 MHz and 1600 MHz cases, we should keep the values agreed in [5]. 
When considering 2 GHz CBW, the specification should facilitate smooth implementation based on 2k FFT. For example, 156 PRBs, which provides 90.0% spectrum utilization, means that the FFT utilization would be as high as 91.4%.  This would be too much e.g. from the filtering complexity point of view.  
Hence, in order to facilitate smooth implementation also for 2k FFT, we propose to support reduced spectrum utilization for 2GHz CBW when using 960 kHz SCS. Additionally, it is possible to define a new CBW option for FR2-2 in a later release. For example, 3.2 GHz CBW would allow a good scenario for 960 kHz SCS based on 4k FFT. 
During the RAN4#102 a WF were agreed including the proposed spectrum utilization as shown below [5]:
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	[bookmark: _Hlk101521510]NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	132
	264
	N/A

	960
	N/A
	33
	66
	132
	[156]



Given the above reasoning we support removing the brackets from the 2GHz CBW 960 kHz SCS RB number. 
Proposal 1: Confirm 156 RBs for 2GHz CBW with 960 kHz SCS. 
Beam direction switching time
When it comes to switching times inside a UE, the device dimensions are noticeably smaller than for base stations. This provides opportunities lower inaccuracies than in gNBs. Additionally, UE transmission power levels are significantly lower than for gNBs, resulting in easier handling of transient events during the beam switch. On the other hand, UE component selection may need to consider more cost and efficiency considerations compared to gNBs. Considering both, a baseline for beam direction-only switching time for FR2-2, similar to that of the gNB, of 59ns is proposed. 
Proposal 2: Use a UE beam direction switching time of 59 ns.
During previous meeting it has been suggested to adopt a beam direction-only switching time for FR2-2 of 200ns. This is not acceptable for us as this is excessive and with higher SCS would mean the switching time would become longer than the CP. We previously been proposing 50ns and have numerus times requested reasoning for the excessive 200ns but so for not seen any. Hence, we strongly insist adopting a smaller value than 200ns. As the assumption on the BS Rx switch delay is around 59ns, it seems reasonable not to assume a Rx beam switch time in UE to be faster than for gNB. Based on this we could accept to define a UE beam direction switching time of delay of 60ns.
Maximum power reduction for PC3
Based on earlier agreements and the SU agreement in [5], MPR simulations were done to define MPR for FR2-2 for PC3 UE. As spectrum utilization in FR2-2 is same for 100 MHz ChBW as in FR2-1, the PA calibration was done using the same reference waveform as used for FR2-1. The results include both the MPR as well as the gating factor, i.e. which requirement was requiring most MPR to be fulfilled. The complete set of simulation results can be found in the the Appendix of this Tdoc, while one example has been copied below in Figure 1.
[image: ] [image: ]
[image: ][image: ]
Figure 1: Example of MPR simulation results included in the Appendix of this Tdoc
Based on the results MPR for FR2-2 has potential to be less than currently specified for FR2-1. For example, 2 dB MPR has been specified for Edge RB allocations for DFT-s-OFDM for QPSK for channel bandwidth equal to or less than 200 MHz, while 3 dB is allowed for 400 MHz channel bandwidth in FR2-1. In our results 1 dB MPR would be sufficient for these cases.
No results indicated that FR2-2 would require more MPR than what is currently defined for FR2-1. Given that the design may not be fully optimized for FR2-2 currently, we think that safe approach is to adopt same MPR for FR2-2 as defined for FR2-1.
Proposal 3: Based on MPR simulations, adopt the same MPR for FR2-2 as defined for FR2-1 for PC3 UEs. 
3. Conclusion
In this contribution, we discuss UE Tx RF aspects for a NR band in the range 52.6GHz – 71GHz. We have made following observations and proposals:
Proposal 1: Confirm 156 RBs for 2GHz CBW with 960 kHz SCS.
Proposal 2: Use a UE beam direction switching time of 59 ns.
Proposal 3: Based on MPR simulations, adopt the same MPR for FR2-2 as defined for FR2-1 for PC3 UEs.
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Appendix: MPR simulation results
The attached zip file contains triangle plots of MPR and gating factors for all channel bandwidths. 
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Gating factors, 400MHz, 120kHz
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Gating factors, 400MHz, 960kHz
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Gating factors, 800MHz, 480kHz
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Gating factors, 800MHz, 960kHz
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MPR, 100MHz, 120kHz
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MPR, 1.6GHz, 480kHz
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MPR, 2000MHz, 960kHz
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MPR, 400MHz, 120kHz
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