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1
Introduction
RAN1 starts a new WI for NR NTN enhancement [1], performing link budget analysis with more realistic antenna assumption of commercial smartphones is one of the objectives: 

[image: image1]
In RAN1#109-e meeting, RAN1 discussed UE characteristics and reached agreements to use -5dBi as a working assumption on UE antenna gain.
This paper provides our views on a reasonable antenna gain of typical commercial smartphone.

2
Discussion

In the LS from RAN1 [2]:


[image: image2]
In the LS, the question is whether -5 dBi is a realistic value of antenna gain of a commercial NR UE. 
We performed some passive antenna pattern measurements, based on the results, the typical antenna gains for commercial smartphone for NTN DL frequencies are around -6 dBi.
Table 1: typical antenna gains at 2180MHz

	NTN satellite operating band
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive

FDL,low   –  FDL,high 
	UE Antenna gain

	n256
	2170 MHz – 2200 MHz
	2170MHz: -5.8 dBi

	
	
	2180MHz: -6 dBi

	
	
	2190MHz: -6.6 dBi

	
	
	2200MHz: -6.8 dBi


Observation 1: -6 dBi antenna gain for ~2GHz centre frequency is a realistic value of handheld UE antenna gain. 

Proposal 1: From passive antenna pattern perspective, -6 dBi is a realistic value of handheld UE antenna gain.

However, most importantly, the real radiated performance of smartphone can not be calculated directly based on conductive power + passive antenna gain, given there are some additional RF elements with significant path loss, e.g., tuner switch and RF loss in PCB transmission lines.
Observation 2: The UE real radiated performance should also consider other aspects such as path loss from tuner switch and PCB transmission lines, the total path loss would be larger than 10dB. 

Proposal 2: If the target is to develop more realistic link budget analysis, in the reply LS it should be informed to RAN1 that radiated value of commercial smartphone should be used instead of pure passive antenna gain.

3 Conclusion

This paper, we provide views on proper antenna gain for commercial handheld UE:

Observation 1: -6 dBi antenna gain for ~2GHz centre frequency is a realistic value. 

Proposal 1: From passive antenna pattern perspective, -6 dBi is a realistic value of handheld UE antenna gain.

Observation 2: The UE real radiated performance should also consider other aspects such as path loss from tuner switch and PCB transmission lines, the total path loss would be larger than 10dB. 

Proposal 2: If the target is to develop more realistic link budget analysis, in the reply LS it should be informed to RAN1 that radiated value of commercial smartphone should be used instead of pure passive antenna gain.
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4.1.1	Coverage enhancement





The Rel-18 NTN objectives are focused on the applicability of the solutions developed by general NR coverage enhancement to NTN, and identifying potential issues and enhancements if necessary, considering the NTN characteristics including large propagation delay and satellite movement. Only NTN-specific characteristics are to be included in this coverage enhancement work, otherwise it should be part of another WI (e.g., UL enhancement of coverage). The work needs to cover the use case of voice and low-data rate services using commercial smartphones with more realistic assumptions on antenna gains instead of 0dBi currently assumed for link budget analysis for non-terrestrial networks. The specific realistic antenna gain assumption will be determined at the working group level. The evaluation should also take into account any related regulatory


requirements, e.g., ITU limitation of power flux density.








RAN1 identified the following question that need clarification from RAN4:


Question: Whether the handheld UE antenna gain of -5 dBi is valid and if not, which realistic value of handheld UE antenna gain is appropriate?


Note: The handheld UE considered in the above RAN1 agreement is a commercial smartphone with more realistic assumptions on antenna gains.


2. Actions


To TSG RAN WG4


ACTION: 	RAN1 respectfully asks RAN4 to provide feedback on the above question and any additional information that may help RAN1 determine the realistic assumptions on smartphone antenna gain.











