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Introduction
[bookmark: _Hlk91172414]In the scope of the NR_NTN_enh WI, RAN1 has sent a LS to RAN4 ([1]) requesting for information on the UE antenna gain value.
This contribution further elaborates on a realistic UE antenna gain value, LS Reply to RAN1 is proposed in annex 4.
Discussion 
Context
RAN1 has sent the following request to RAN4 in its LS ([1]), asking RAN4 if -5dBi UE antenna gain would be a more realistic value to consider for their link level evaluation in the scope of NR NTN enhancements WI.
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UE antenna gain discussion 
In the following, as assumed for the Rel-17 NTN satellite UE specification, we are assuming a “typical” handheld UE also supporting TN operations, without any external antenna.

RAN4 usually assumes a 0 dBi UE antenna gain for all system simulations and when specifying UE RF Rx requirements in TS 36.101/38.101-1: 
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Nevertheless, some studies made more or less recently investigated UE antenna performance, one of them being the one from Aalborg University showing a wide spread of measurement results (TRP/TRS) over the available phone on the market at that time, highlighting consequences on the perceived coverage. The outcomes of those studies have even triggered the attention of some European Administrations who were getting concerned on some UE antenna bad performance. This ended up with the European Commission mandating the specification of UE OTA parameters for the EU Certification, this to ensure UE antenna performance was also considered for the mobile certification. 

Since then, other studies have been carried out and their outcomes are available on the web. 

Also, UE antenna gain highly depends on:
· UE design, i.e., where the antenna is placed in the mobile.
· The operating frequency.
The gain might have several dBis difference depending on those criteria. 

Some information is also available in FCC ID database, where antennas gain value for the certified FCC UEs is mentioned in the measurement reports. It should be noted that, for some recent mobiles, the antenna gain might be relatively high (from -4 dBi up to +2 dBi, depending on the considered band).

Based on the above consideration, considering all types and all generations of UEs we think a realistic UE antenna gain should be in the -3/-5 dBi values range.

It should also be noted that RAN1 is as

A LS Reply is proposed in the following Annex 4.
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1	Overall description
RAN4 would like to thank RAN1 for the LS R1-2205623 on UE antenna gain for NR NTN coverage enhancement. Regarding the following 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.
RAN4 has discussed this topic in RAN4#104-e meeting. 
The UE antenna gain varies depending on the operating frequency and UE design, where the antenna is placed. If previous generations of UEs had antenna gain much lower than 0 dBi, more recent generations have improved gain (at least for some of them). 
Based on the information available on various websites (e.g., FCC certification database) and after further consideration, RAN4 thinks that a realistic UE antenna gain value would be in the range of [-3 ;-5] dBi. RAN4 would then recommend RAN1 then to take [-4] dBi as an assumption for their link budget evaluation. 
2	Actions
To RAN WG1
ACTION: 	RAN WG4 respectfully asks RAN WG1 to take the above information into account when assuming a realistic UE antenna gain for their link study in the scope of the NT NTN enhancements WI.
3	Dates of next TSG RAN WG4 meetings
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]TSG-RAN4 Meeting #104bis-e	October 10-19, 2022	Online
TSG-RAN4 Meeting #105	November 14 – 18, 2022	Canada
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1. Overall Description:

In WID of NR NTN enhancements [RP-220953], it is stated that more realistic assumptions on UE antenna
gain instead of 0 dBj should be considered and the specific value will be determined at WG level.

At RAN1#109-e meeting, RAN1 discussed UE characteristics to be used for coverage performance
evaluation for NTN. The following agreement was made and thereby -5dBi is considered as a working
assumption on UE antenna gain.

Evaluate coverage performance for the following UE characteristics as in Table 6.1.1.1-3 of TR38.821 with update of
polarization, Tx/Rx antenna gain, and antenna type and configuration.

Characteristics Handheld

Frequency band S band (ie. 2 GHz)

Antenna type and 1 TX, 2TX (optional) / 2 RX with
configuration omni-directional antenna element

Note: companies should provide
their assumption on polarization

Polarisation Lincar
Rx Antenna gain [X] dBi per clement
‘Antenna temperature 290K
Noise figure 7dB
Tx transmit power 200 mW (23 dBm)
Tx antenna gain [X] dBi per clement

- X =-5 as working assumption
> d to ask whether above antenna gain is valid and if invalid, appropriate value.

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:  RANT1 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.
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7 Receiver characteristics

71 General

Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with
an integral antenna only, a reference antenna(s) with a gain of 0 dBj is assumed for each antenna port(s). UE with an
integral antenna(s) may be taken.into.account by converting these power levels into field strength requirements,
assuming a 0 dBi gain antenna. For UEs with more than one receiver antenna connector, identical interfering signals
shall be applied to each receiver antenna port if more than one of these is used (diversity).




