[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting #108		R4-2312268
Toulouse, France, August 21 – August 25, 2023

Source:	LG Electronics
Title:	UE RF requirements for simultaneous DL reception 
Agenda item:	8.7.2.2
Document for:	Discussion


[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we provide our views on UE RF requirements for simultaneous DL reception in FR2-1 based on the approved WF [1] and the simulation results [3]. 
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The followings were agreed in [1].
	3.5 UE capability for different performance levels
· No UE capability will be specified
· The implementations of two equally and unequally capable antenna modules could be considered when specifying the requirements

3.6 UE orientation for requirement derivation 
· The following aspects apply:
· 1. UE requirement applies to UE declared orientation(s). 
· 2. The UE RF requirement is derived assuming each UE is evaluated in the orientation that yields the best metric value. 
· 3. Candidate orientations for UE to choose from are all the ‘Alignment Options’ in Annex J (J.2) of 38.101-2.

3.7 AoA offsets to be specified for the UE RF requirement 
· FFS. 180 degree offset is still included in simulation.
· Option 1: UE vendors declare 2 AoA offsets for meeting requirement, one from {30⁰, 60⁰, 90⁰} and one from{120⁰, 150⁰} respectively
· Option 2: 2 AoA offsets are specified in the standard as test conditions, ex; 60⁰ and 150⁰ respectively. 
· Option 3: UE vendors declare 1 AoA offset from {30⁰, 60⁰, 90⁰, 120⁰, 150⁰} for meeting requirement.
· Option 4: requirements for 2 AoA offsets are specified, e.g. 60⁰ and 150⁰. UE vendors can declare which offset to test for meeting the requirement.
· Option 5: requirements for 2 AoA offset ranges are specified, one for {30⁰, 60⁰, 90⁰} and the other for {120⁰, 150⁰}. UE vendors can declare only one offset to test for meeting the requirement of the corresponding range.




Regarding the agreements, 
· The implementations of two equally and unequally capable antenna modules could be considered when specifying the requirements
· The UE RF requirement is derived assuming each UE is evaluated in the orientation that yields the best metric value 

based on the [3], the pass ratio can be calculated as follows.
· Pass ratio = min (pass ratio for left&righ-side, pass ratio for left&top-side)
· For each left&right-side and left&top-side
· pass ratio = min(Case1 pass ratio, Case2 pass ratio, Case3 pass ratio) 
· Case1 pass ratio = max (X-axis oriented pass ratio, Y-axis oriented pass ratio, Z-axis oriented pass ratio)
· Case2 pass ratio = max (X-axis oriented pass ratio, Y-axis oriented pass ratio, Z-axis oriented pass ratio)
· Case3 pass ratio = max (X-axis oriented pass ratio, Y-axis oriented pass ratio, Z-axis oriented pass ratio)
Simulation assumptions
· Antenna module performance
· Case 1: antenna module#1 and antenna module#2 are assumed to have the same performance gain
· Case 2: antenna module#1 is assumed to have a 3dB lower performance gain than antenna module#2
· Case 3: antenna module#2 is assumed to have a 3dB lower performance gain than antenna module#1
· [image: ]UE orientation
· Z-axis oriented     
· Y-axis oriented 
· X-axis oriented
· Probes are located in the xz plane in [2]
· Antenna module combination
· left-side & right-side combination
· left-side & top-side combination

Table 2.1 shows the summary of the Pass ratio of ‘OR combining’ and ‘averaging’ respectively. 
· Table 2.1: Pass ratio 
	AoA Offset (Degree)
	Pass Ratio (%)

	
	OR combining
	Averaging 

	30
	61.9
	24.5

	60
	39.9
	28.6

	90
	40.2
	28.0

	120
	35.8
	26.2

	150
	44.0
	35.4

	180
	44.3
	29.9



The followings are observed.
Observation 1: Pass ratio of OR combining method is higher than that of averaging method.
Observation 2: In case of OR combining method, pass ratio is 
· about 60% for 2AOA offset of 30 o
· from 35% to 45% for 2 AOA offsets of 60o, 90 o, 120 o, 150 o, and 180 o.

Based on the observations, the pass ratio requirement can be proposed as Table 2.2 based on OR combining by considering implementation margin.
· Table 2.2: Pass ratio 
	AoA Offset (Degree)
	Pass Ratio (%)

	30
	50

	60
	30

	90
	30

	120
	30

	150
	30

	180
	30



Proposal 1: Define the pass ratio requirement based on OR combining.
Proposal 2: Consider Table 2.2 as the pass ratio requirement for simultaneous DL reception.

Considering test time and different pass ratio depending on 2AOA offsets, option 1 is preferred.
· Option 1: UE vendors declare 2 AoA offsets for meeting requirement, one from {30⁰, 60⁰, 90⁰} and one from{120⁰, 150⁰} respectively

Proposal 3: Consider Option 1 to reduce test time.
· Option 1: UE vendors declare 2 AoA offsets for meeting requirement, one from {30⁰, 60⁰, 90⁰} and one from {120⁰, 150⁰} respectively
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Conclusion
In this contribution, we provided our views on the enhanced FR2-1 UE RF Rx requirements from the simulation results based on the WF[1]. Related observations and proposals are as follows.
Observation 1: Pass ratio of OR combining method is higher than that of averaging method.
Observation 2: In case of OR combining method, pass ratio is 
· about 60% for 2AOA offset of 30 o
· from 35% to 45% for 2 AOA offsets of 60o, 90 o, 120 o, 150 o, and 180 o.

Proposal 1: Define the pass ratio requirement based on OR combining.
Proposal 2: Consider Table 2.2 as the pass ratio requirement for simultaneous DL reception.
· Table 2.2: Pass ratio 
	AoA Offset (Degree)
	Pass Ratio (%)

	30
	50

	60
	30

	90
	30

	120
	30

	150
	30

	180
	30



Proposal 3: Consider Option 1 to reduce test time.
· Option 1: UE vendors declare 2 AoA offsets for meeting requirement, one from {30⁰, 60⁰, 90⁰} and one from {120⁰, 150⁰} respectively
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