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1. Introduction
In the last RAN4 meeting (RAN4#97-E), PA aspects for UE and dependencies between output power, linearity and power efficiency was presented and some initial ACLR values proposed. 
In this paper, in addition to text proposal PA aspects including possible relation to EVM, Noise Figure is also handled Another aspect covered in this paper is the RF related UE timing considerations with corresponding text proposal for the technical report.

2. Discussion
In this contribution a text proposal has been created to capture technical information on some UE RF aspects for NR support in frequency range 52.6 to 71 GHz. A brief discussion around UE timing aspects is found in this section while the text proposal cover following technical aspects;
· Sub-clause 4.2.6.1: Summary of PA aspects and dependencies.
· Sub-clause 4.2.6.2: Noise Figure (NF) aspects for UE
· [bookmark: _Hlk61553587]Sub-clause 4.2.6.3 : RF related UE timing aspects

2.1 UE RF timing considerations
In the related paper R4-2101863 [2] “TP for NR Rel-17 TR 38.808: Time and synchronization impact” we discuss the BS and UE transients. For BS the guard period dimensioning is evaluated and for the UE an overview of the existing transients is elaborated. We conclude that all the UE transient requirements have a value of 5 µs as described in TS38.101-2. I.e. General ON/OFF time mask, PRACH ON/OFF time mask and SRS time mask to provide some examples.
As part of this Study Item for 52.6-71 GHz two new Sub Carrier Spacing’s (SCS’s) have been defined, 480kHz and 960kHz.
The symbol time for SCS = 480 kHz is 2.23 µs and the symbol time for SCS = 960 kHz is 1.12 µs. Given this a UE transient time of 5 µs corresponds to 2.2 and 4.5 symbols respectively. And will lead to blanking of symbols in the case the transient “hits” e.g. PUSCH, PUCCH or SRS.

[image: ]
Figure 2.1-1: UE transient requirement for ON/OFF time mask.
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Figure 2.1-2: UE transient requirement for PRACH ON/OFF time mask.

We conclude in [2] that the General ON/OFF time mask and the PRACH ON/OFF time mask are not normally followed by other subsequent symbols and hence the transient periods are not found critical.
However, for consecutive SRS time mask when power change is required will imply transients leading to blanking of 2.2 or 4.5 symbols (Figure 2.1-3).
[image: ]
Figure 2.1-3: Consecutive SRS time mask when power change is required, 60kHz SCS in FR2.

For PUSCH/PUCCH/SRS the corresponding time mask requirement (Figure 2.1-4) indicates that the SRS is protected and hence the transients will imply blanking of PUSCH/PUCCH symbols.

[image: ]
Figure 2.1-3: PUSCH/PUCCH/SRS time mask with transmission before and/or after SRS

We suggest to add the text to Sub-clause 4.2.6.3 : “RF related UE timing aspects” with information of 5 us transient periods and the implication it will have on number of blanked symbols for SCS=480kHz and 960kHz as described above.


3. Conclusion
It is proposed that the attached text proposal is included in TR 38.808.    
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[bookmark: _Toc56754119][bookmark: _Toc57035424][bookmark: _Toc57036040][bookmark: _Toc57038155][bookmark: _Toc57038280][bookmark: _Toc57038824]4.2.6	UE aspects
4.2.6.1	UE power amplifier aspects 
In subclause 4.2.4, the PA trends for different technologies and dependencies which is also applicable for UE was described. 
Assuming the need for better power efficiency for UE due to battery consumption, a PAE of larger than 10% could be considered a reasonable level for UE, ACLR and PA indicate that for larger than 
Figure 4.2.6-1 depicts the relation between output power, linearity and PAE for 28 nm FD-SOI CMOS PA at 70 GHz proxy frequency and assuming PAE of larger than 10%, the Figure indicate a UE ACLR in the range of 15-20 dB. Note that the output power is related to PA output and does not include any losses e.g. routing, switch and filter losses.
[image: ][image: ]
Figure 4.2.6-1 ACLR-output power relation (left) and PAE-ACLR relation (right) 
Considering the thermal challenges and need for high integration, the PAE for UE can possibly be set better than ~10 and thus the ACLR in the lower part of 15-20 dB range. It should be noted that the carrier bandwidths anticipated for this frequency range could be quite large e.g. 400 MHz, 800 MHz or 1600 MHz and thus the ultra large bandwidth can also affect the relations above and should be considered when the requirements during WI phase is settled.
In addition, the UE ACLR range discussed in this subclause considers the feasibility aspect and what the technology can provide and thus the feasibility aspects should be weighted in conjunction with co-existence studies when requirements during WI phase are specified. 
It should be noted that the PA non-linearity is a major contributor to EVM and depending on supported order of modulation, the EVM requirement would dominate the PA linearity and not ACLR.
4.2.6.2	UE Noise Figure
Technical background information relevant for UE noise figure can be found in subclause 4.2.5.2.
4.2.6.3	UE RF related timing aspects
4.2.6.3.1 UE transient period impact on PUSCH/PUCCH and SRS
For FR2 all the UE transient requirements have a value of 5 µs as described in TS38.101-2.
As part of this Study Item for 52.6-71 GHz two new Sub Carrier Spacing’s (SCS’s) have been defined, 480kHz and 960kHz.
The symbol time for SCS = 480 kHz is 2.23 µs and the symbol time for SCS = 960 kHz is 1.12 µs. Given this a UE transient time of 5 µs corresponds to 2.2 and 4.5 symbols respectively. 

[image: ]
Figure 4.2.6.3.1-1: Consecutive SRS time mask when power change is required, 60kHz SCS in FR2.

For PUSCH/PUCCH/SRS the corresponding time mask requirement (Figure 4.2.6.3.1-2) indicates that the SRS is protected and hence the transients will imply blanking of PUSCH/PUCCH symbols.
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[bookmark: _GoBack]Figure 4.2.6.3.1-2: PUSCH/PUCCH/SRS time mask with transmission before and/or after SRS

The consecutive SRS time mask in case of power change and PUSCH/PUCCH/SRS time masks as described in TS38.101-2 will lead to blanking of symbols. The blanking for those cases might have impact on some use cases and will need to be further evaluated.




3GPP
image1.png
1
| Start of ON power End of ON power

1
requirement requirement Start of OFF power
End of OFF power | LLEAUEment 1 requirement
_requirement [ | A
I 1
Sus <>
Sps €>1 Transient period

Transient period




image2.emf
PRACH

End of OFF power 

requirement

Start of OFF power 

requirement

Start of ON power 

requirement

End of ON power 

requirement

5µs

Transient period

5µs

Transient period


image3.emf
SRS

End of OFF power 

requirement

Start of OFF power 

requirement

SRS ON power 

requirement

5µs

Transient period

5µs

Transient period

SRS SRS SRS

5µs

Transient period

5µs

Transient period

5µs

Transient period

SRS ON power 

requirement

SRS ON power 

requirement

SRS ON power 

requirement


image4.emf
5µs

Transient period

N

+1 

slot

SRS

N

0 

slot

5µs

Transient period

5µs

Transient period

Start of N

+2

power 

PUSCH/PUCCH

End of N

+1

power 

PUSCH/PUCCH

Start of N

+1

power 

PUSCH/PUCCH

N

+2 

slot


image5.png
8nm FD-S01 CMOS PA

8

ACLR[dB]
8

5
o 5 1

Output power [dBm]

15




image6.png
PAE [%]

10!

107!

15

30
ACLR [dB]





