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1. Introduction
During the RAN4#104-bis-e meeting the MIMO OTA topics are discussed and a WF [1] has been agreed. For the FR1 MIMO OTA enhancement has been discussed with many topics left open. Hence in this paper, we try to give further discussion on these open issues.
2. Discussion
For FR1 MIMO OTA test method enhancement are captured in the WID [1] as:
Issue 3-1-1: General views on FR1 MIMO OTA for smartphone in browsing mode
Agreements: 
· Further study the necessity and feasibility of the FR1 MIMO OTA test methodology enhancement for Smartphone in browsing mode using hand phantom. 

Issue 3-1-2: Specific phantom to adopt
Agreements: 
· For necessity and feasibility study in Issue 3-1-1: Reuse the same hand phantom of NR TRP TRS testing, i.e., select devices wider than 72mm with the wide hand phantom description and device positioning guideline defined in Annex B.2.3 and Annex B.3.1.1 of TS 38.161, respectively. 

Based on the agreement of the hand phantom as reusing the NR TRP TRS phantom, the TS 38.161 annex were referred with devices wider than 72mm with the wide hand phantom to be used. Some company has raised the concern that the size of the hand phantom is larger than the 20cm QZ of current FR1 MIMO OTA test system while re-using the same QZ of current system has been agreed also in the last meeting. However, as stated in our previous paper, the LTE-MIMO OTA has already specified the test for speech mode as captured as below. The head phantom is used for the speech mode test and the MPAC test system is also used.
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Observation 1: The LTE MIMO OTA has defined the test method for speech mode for hand-held UE with head phantom.
With the observation above, we believe to use the hand phantom for FR1 MIMO OTA test for browsing mode is feasible.
Proposal 1: It is feasible to use hand phantom for FR1 MIMO OTA test enhancement while further detail can be studied during the Rel-18 timeline.
Another topic as channel model aspects has been discussed with following agreements as:
Issue 3-3: Channel model aspects for FR1 MIMO OTA
Agreements: 
· Proposal 1: RAN4 should further clarify whether the scope is to adopt more defined channel models in Rel-16 for FR1 MIMO OTA requirements, or to define more brand-new FR1 channel models in Rel-18. RAN4 should further check if there is a need to adopt/define more channel models. The introduction of more FR1 channel models should base on operator’s request. 
· Proposal 2: RAN4 should define the unfinished power validation pass/fail limits. For FR1 MIMO OTA, define the pass/fail limits based on the available measurement results. For FR2 MIMO OTA, define the pass/fail limits based on more validation measurement results. 

Currently different channel models are used for 2*2 and 4*4 MIMO which is down selected for Rel-17 discussion and down selection. Increasing the channel model will require new channel model validation reference as well as the pass/fail limit which lead to large work load. On the other hand, the currently defined channel model and its validation procedure are quite enough for the interested bands. If there is new operator request for new bands and the new bands need new channel model to identify its MIMO environment, then we can start the new channel model work. Otherwise it is suggested to keep current channel models for 2*2 and 4*4 MIMO.
Proposal 2: It is proposed to not introduce new channel models unless there is clearly operator request.
3	Conclusions
In this paper, we give further discussion on the FR1 MIMO OTA, the observations and proposals are captured as below:
Observation 1: The LTE MIMO OTA has defined the test method for speech mode for hand-held UE with head phantom.
Proposal 1: It is feasible to use hand phantom for FR1 MIMO OTA test enhancement while further detail can be studied during the Rel-18 timeline.
Proposal 2: It is proposed to not introduce new channel models unless there is clearly operator request.
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9.4.2 Handheld UE — Speech mode

Handheld UE which supports VoLTE is primarily used in speech mode when doing a voice call.

Speech mode is simulation of a voice call user case. DUT is placed in to a hand phantom which is holding the DUT
against SAM head phantom. Speech mode testing is used for MIMO OTA performance measurements as defined in
3GPP TR 25.914 [11] subclause 5.1.6.

9421 MPAC Positioning| Guidelines

The MPAC positioning guidelines of the handheld UE in speech mode in the MPAC system shall follow the
requirements in Annex E.2.1.




