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Introduction
This contribution is summarizing the motivation for an LS to RAN5 regarding the PC3 6x2 Antenna Configuration [1].
6x2 Antenna Configuration
RAN4 [2] and RAN5 [3] have previously endorsed an optional 4x2 antenna configuration for test time reduction purposes for PC3 UEs, i.e., OEMs can submit a vendor declaration per Table A.4.3.9-10 of [4] to be able to apply coarser measurement grids as along as “all antenna arrays with M x N (M ≥ N) comply with M ≤ 4 and N ≤ 2 for each band”
	NOTE 1:	The fine PC3 measurement grids based on the 8x2 worst case configuration shall be applied by default unless the device manufacturer explicitly declares that all antenna arrays with M x N (M ≥ N) comply with M ≤ 4 and N ≤ 2 for each band.


Antenna configurations that all in between the 4x2 and the 8x2 configurations, e.g., 5x1, have become a prominent antenna array implementation more recently for PC3 UEs, i.e., an alternate vendor declaration for those antenna configurations would allow for further test-time reductions for antenna arrays with M x N (M ≥ N) with 4<M≤6 and N≤2. The decision tree for the appropriate selection of applicable measurement grids based on the presence or absence of a vendor declaration is shown in Figure 1.
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[bookmark: _Ref145077709]Figure 1: Decision tree for PC3 measurement grid selection.
A brief simulation campaign was initiated to determine the impact on the measurement grids for beam peak search and TRP if/when such additional vendor declaration was adopted; simulations for the spherical coverage test case were skipped here since the measurement grids for the 8x2 and the 4x2 are the same, i.e., it can be expected that the 6x2 configuration yields the same measurement grid. The results are summarized in Table 1 and clearly show that a decent test time reduction by ~25%-30% can be achieved for antenna arrays with 4<M≤6 and N≤2 with coarser measurement grids when compared to the default measurement grids. 
[bookmark: _Ref145079268]Table 1: Minimum Number of Grid Points for constant-step size measurement grids
	             Antenna Configuration

Test
	8x2
	4x2 (optional based on vendor declaration)
	6x2 (optional based on vendor declaration, proposed)

	Beam Peak Search
	1106 (Dq=Df=7.5°)
	422 (Dq=Df=12°)
	762 (Dq=Df=9°)

	TRP (with Clenshaw-Curtis Quadrature)
	192 (Dq=16.34°, Df=18.95°)
	84 (Dq=Df=25.71°)
	146 (Dq=Df=20°)


[bookmark: _Ref145080516]Observation 1: Augmenting the measurement grids for PC3 UEs by introducing new measurement grids for devices that, per vendor declaration, have a maximum antenna configuration of 4<M≤6 and N≤2, supports test time reductions for commonly used antenna configurations. 
[bookmark: _Ref145080517]Proposal 1: Send an LS to RAN5 with a request for RAN5 to augment the measurement grids for PC3 UEs by introducing new measurement grids for devices that, per vendor declaration, have a maximum antenna configuration of 4<M≤6 and N≤2
Conclusion
The following observations and conclusions were made in this contribution.
Observation 1: Augmenting the measurement grids for PC3 UEs by introducing new measurement grids for devices that, per vendor declaration, have a maximum antenna configuration of 4<M≤6 and N≤2, supports test time reductions for commonly used antenna configurations
Proposal 1: Send an LS to RAN5 with a request for RAN5 to augment the measurement grids for PC3 UEs by introducing new measurement grids for devices that, per vendor declaration, have a maximum antenna configuration of 4<M≤6 and N≤2
References
[1] [bookmark: _Ref146697449][bookmark: _Ref145075641]R4-2315385, draft LS to RAN5 for measurement grid based on the assumption of 6x2 for PC3, Apple, Samsung, 3GPP TSG-RAN4 Meeting #108-bis, October 2023
[2] [bookmark: _Ref146697379]R5-212017, LS on antenna assumption and measurement grids for FR2 PC3 UE, TSG WG RAN4, 3GPP TSG RAN WG5 Meeting #91-e, May 2021
[3] [bookmark: _Ref145075649]R5-213812, Measurement Grids for Optional 4x2 PC3 Antenna Array Configuration, Keysight Technologies, 3GPP TSG-RAN5 Meeting #91-e, May 2021	
[4] [bookmark: _Ref145075973]TS 38.508-2, User Equipment (UE) conformance specification; Part 2: Common Implementation Conformance Statement (ICS)
image1.emf
Vendor 

declaration 

supplied?

Finest measurement grids for 

TRP, beam peak search, and 

spherical coverage based on 

8x2 configuration apply

All antenna arrays 

with M x N (M ≥ N) 

comply with M ≤ 4 

and N ≤ 2?

All antenna arrays 

with M x N (M ≥ N) 

comply with 4 <M ≤ 6 

and N ≤ 2?

No

Yes

No

Coarsest measurement grids 

for TRP, beam peak search, 

and spherical coverage based 

on 4x2 configuration apply

Yes

No

Yes

Coarse measurement grids for 

TRP, beam peak search, and 

spherical coverage based on 

6x2 configuration apply


