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///Start of changes
[bookmark: _Toc36041495][bookmark: _Toc36548719][bookmark: _Toc43901194][bookmark: _Toc52371921][bookmark: _Toc58253378][bookmark: _Toc75371503][bookmark: _Toc83730669][bookmark: _Toc90489170][bookmark: _Toc100005236][bookmark: _Toc114990059][bookmark: _Toc123843347]A.2.2	UE Fine beams and Rough beams
[bookmark: _Toc36041496][bookmark: _Toc36548720][bookmark: _Toc43901195][bookmark: _Toc52371922][bookmark: _Toc58253379][bookmark: _Toc75371504][bookmark: _Toc83730670][bookmark: _Toc90489171][bookmark: _Toc100005237][bookmark: _Toc114990060][bookmark: _Toc123843348]A.2.2.1	Relevant core requirements
UE requirements such as Refsens in TS 38.101-2 [16], assume that the UE is using a fine beam which has higher antenna gain to give good demodulation performance. However, in some RRM scenarios where the UE is for example searching for or measuring other cells, the UE uses rough beams which have lower antenna gain. The difference in gain is specified depending on the Angle of Arrival:
-	The Gain difference Y between fine and rough beams in the UE Rx beam peak direction is specified in TS 38.133 [17] Table B.2.1.3.1-1 according to UE Power class
-	The Gain difference Z between fine and rough beams in the UE Spherical coverage directions is specified in TS 38.133 [17] Table B.2.1.3.2-1 according to UE Power class
The Gain differences Y and Z are not dependent on Channel bandwidth or operating band. The concept is illustrated in Figures A.2.2.1-1 and A.2.2.1-2.
[image: ]
Figure A.2.2.1-1: Fine and rough beams, Rx Beam peak direction

[image: ]
Figure A.2.2.1-2: Fine and rough beams, spherical coverage directions
When the Rx Beam Peak is selected and defined based on Fine Beams, the rough beam gain in that direction may be lower than the largest rough beam gain in another direction within Spherical Coverage. The term “D” is the maximum allowed rough beam gain reduction and is specified in TS 38.133 [17] Table B.2.1.5.3-1 for each power class. D parameter is applicable only to RSRP relative accuracy test cases.

 
Figure A.2.2.1-3: Fine and rough beams alignment, Rx Beam peak direction
///Unchanged sections omitted
[bookmark: _Toc36041508][bookmark: _Toc36548732][bookmark: _Toc43901207][bookmark: _Toc52371937][bookmark: _Toc58253394][bookmark: _Toc75371519][bookmark: _Toc83730685][bookmark: _Toc90489186][bookmark: _Toc100005252][bookmark: _Toc114990075][bookmark: _Toc123843363]A.2.6	UE Reported RSRP and UE gain
[bookmark: _Toc36041509][bookmark: _Toc36548733][bookmark: _Toc43901208][bookmark: _Toc52371938][bookmark: _Toc58253395][bookmark: _Toc75371520][bookmark: _Toc83730686][bookmark: _Toc90489187][bookmark: _Toc100005253][bookmark: _Toc114990076][bookmark: _Toc123843364]A.2.6.1	Relevant core requirements
SS-RSRP is defined to be measured based on the combined signal from antenna elements corresponding to a given receiver branch. The reference point for requirement parameters from the UE perspective is the input of the UE antenna array. The UE gain “G” relates the combined signal from antenna elements corresponding to a given receiver branch to the reference point for requirement parameters.
For test cases where the UE reports a measured value, or compares a measured value to a signalled threshold, the UE Gain “G” affects the SS-RSRP level measured by the UE
-	The UE Gain from the reference point (where test case parameters are specified) to the SS-RSRP measurement point is specified in TS 38.133 [17] clause B.2.1.5. As the UE gain “G” is specified for Rx Beam Peak angle of arrival, it does not include effects related to spherical coverage.
-	Measurement Performance requirements are specified in TS 38.133 [17] clause 10, and include accuracy requirements as +/-dB values. For FR2, the accuracy is considered to apply at the combined signal from antenna elements corresponding to a given receiver branch, and does not include the UE gain “G”. 
The specified range of UE Gain “G” allows the UE to use either Rough beams or Fine beams, so no further allowance is required for the parameters Y or Z in A.2.2.  
In any specific direction, the UE gain G may be different depending on frequencies. The UE gain difference between inter-frequencies “Ginter” affects relative signal level values reported by the UE when measuring between different frequencies and is specified in TS 38.133 [17]  Table B.2.1.5.2-1 for each power class. Ginter parameter is applicable only to RSRP relative accuracy test cases.
///End of changes
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