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1 Introduction
FWA for Japan has been discussed for several meetings, but according to [1], it seems still many open issues are there. This paper discuss on the open issues and hope to make some progress.
	Issue 1-1: how to determine appropriate value of min. peak EIRP

Issue 1-2: how to define the power class signaling

Issue 2-1: how to determine appropriate value of REFSENS

Issue 2-2: if additional signalling for power class is introduced (refer issue 1-2), how to define Refsens

Issue 3-1: Beam correspondence requirement for new FWA UE

Issue 4-1: MBR value per band


2 Discussion
2.1 Antenna elements
The fundamental open issue for the requirement definition is the assumption of how many antenna elements are assume for this kind of UE type [2]. In the past meetings, the results submitted under 8 antenna elements assumption actually are similar which is within +/- 1dB, and one possible way is to average them and get the middle result. However, for the 16 antenna elements, the difference is much larger which is +/- 2dB. And if we look into the detailed assumptions for the calculation it can be found common understanding on some of the important parameters like Pout per element, realized antenna array gain, etc. needs further alignment among proponents of 16 antenna elements.
[image: image1.emf]Parameter Unit R4-2003535 R4-2006432 R4-2007110

Operating bands GHz  n257/n258  n257/n258  n257/n258

Low extremity High extremity Low extremity High extremity

Pout per element dBm

12

11 7.5 10.5 7.5 10.5 12.5 11

# of antennas in an array

8

8 16 16 16 16 8 16

Total conducted power per polarization dBm

21

20 19.5 22.5 19.5 22.5 21.5 23 -1

Average antenna element gain dBi

3.3

4.5 4 4 0

Antenna roll-off loss versus frequency dB

-1.5

-1 -2 -1.5 -0.2

Realized antenna array gain dBi

10.8

12.5 13.6 16.6 14.1 16.9 11 14.5 0

Polarization gain dB

2.5

2.5 2 3 2 3 2.8 2.8 -0.5

Mismatch and transmission line loss

including load pull

dB

-1.5

-2.1 -2.5 -2 -0.7

Beam forming loss (phase shifter and 

amplitude error)

dB

-1.4

-0.5 -0.5 -0.5 0

Finite beam table dB

0

-0.25 -0.25 -0.1 0

Beam forming loss (one beam table fits all) dB

-0.5

-0.25 -0.25 -0.25 0

Form factor integration losses dB

-5

-4.5 -3.5 -2 -1

Total implementation loss (nominal) dB / -7 -4.85

Total implementation loss (worst case) dB -7.6 -8.3

Total implementation loss (best case) dB -1 6.5 3.5 7.7 3.5

Peak EIRP (Nominal) dBm / 28.7 38.7 28 39 35.48

Max TRP(Worst value) , should 

≤

 23dBm dBm

26

22 15 22 13.8 22 22

Tolerance (+/-) dB / 3.5

Peak EIRP (Minimum) dBm 26 27.4 28.7 28 28.3 32

n257, n258

R4-2008175

n258 n257

R4-2006776


Observation 1:          Results submitted under 8 antenna elements assumption are similar which is within +/- 1dB difference.
Observation 2:          Results submitted under 16 antenna elements assumption are divergent which achieves +/- 2dB difference due to ability of some parameters are different.
Even we all understand that the antenna element assumptions will have direct impact on the final requirements, however, it still needs to point out that RAN4 spec doesn’t restrict real UE implementation on whether 8 or 16 elements shall be used in the panel. Both can be implemented only if requirements are met. And as shown in the table below, the ability of Pout from antennas are quite different even in the element level, the lowest is 7.5dBm and the highest is 12.5dBm which leads to even double the antenna elements, the lowest value from 16 antenna elements assumption is just slightly higher than that of 8 antenna elements.
Observation 3:          Lowest values from 16 elements are similar to the 8 elements based on the results submitted.
Taking these different implementations into account, it would be reasonable to define requirements by averaging the results from 8 antenna elements.
Observation 4:          It is possible to define requirements based on 8 antenna elements and also cover the different implementations of 16 elements.
Proposal 1:               It is proposed to define requirements based on the average of 8 antenna element results for peak EIRP and REFSENS.
2.2 Power class signaling
There is proposal of defining several power class signaling to solve the issue in 2.1 section, i.e. accommodate different UE implementations and different requirements. In our understanding, one power class for this new type of UE can benefit the market from avoid of fragmentation. And also as discussed in 2.1 section, defining one single requirement is possible. Therefore, our preference is one single power class signaling from this type of UE.
Observation 5:          Defining one power class for this new type of UE can benefit the market from avoid of fragmentation.
Proposal 2:               It is proposed to define one single power class signaling.
2.3 Beam correspondence
NR NWs have just start deployed in the market and FR2 UEs are still at the early phase, no much changes has been observed comparing to the situation when R15 requirements were discussed one year ago. And also to keep alignment with other UE types, our understanding is both bit-0 and bit-1 are still needed.
Observation 6:          FR2 UEs are still at the early phase, no much changes has been observed comparing to the situation when R15 requirements were discussed.
Proposal 3:               It is proposed to define both bit-0 and bit-1 for the beam correspondence.
2.4 Multi-band relaxations
Multi-band relaxation has been defined in Rel-15 as a total relaxation of all the FR2 bands that UE supports. And UE is allowed to put all the relaxation to one band and other bands keep no relaxation. In this way, the total relaxation for n257 and n258 achieves 1.3dB for peak values.

In Rel-16, the way of defining MBR has changed to per-band basis due to RAN5 testability and also spec maintenance issues, and UE is allowed to have 0.7dB relaxation for n257 and 0.6dB for n258 peak values. This in our understanding is a compromise between UE implementation restrictions and specification maintenance, thus should be kept for this new UE types.
Observation 7:          MBR has changed to per-band basis is a compromise between UE implementation restrictions and specification maintenance.
Proposal 4:               It is proposed to follow same multi-band relaxation approach in Rel-16 for this new UE type.
3 Conclusion
2.1 Antenna elements
Observation 1:          Results submitted under 8 antenna elements assumption are similar which is within +/- 1dB difference.
Observation 2:          Results submitted under 16 antenna elements assumption are divergent which achieves +/- 2dB difference due to ability of some parameters are different.
Observation 3:          Lowest values from 16 elements are similar to the 8 elements based on the results submitted.
Observation 4:          It is possible to define requirements based on 8 antenna elements and also cover the different implementations of 16 elements.
Proposal 1:               It is proposed to define requirements based on the average of 8 antenna element results for peak EIRP and REFSENS.
2.2 Power class signalling

Observation 5:          Defining one power class for this new type of UE can benefit the market from avoid of fragmentation.
Proposal 2:               It is proposed to define one single power class signaling.

2.3 Beam correspondence
Observation 6:          FR2 UEs are still at the early phase, no much changes has been observed comparing to the situation when R15 requirements were discussed.
Proposal 3:               It is proposed to define both bit-0 and bit-1 for the beam correspondence.
2.4 Multi-band relaxations
Observation 7:          MBR has changed to per-band basis is a compromise between UE implementation restrictions and specification maintenance.
Proposal 4:               It is proposed to follow same multi-band relaxation approach in Rel-16 for this new UE type.
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