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1.
Background
RAN4 investigated the alignment of the rough and fine beams as well as the difference in UE gain for different frequencies for a few meetings and as a result, additional UE gain parameters were added to [1]: 
B.2.1.5.2
Gain to SS-RSRP measurement point for different frequency

In any specific direction, the UE gain G may be different depending on frequencies. The gain “Ginter” affects relative signal level values reported by the UE when measuring between different frequencies and is specified in Table B.2.1.5.2-1 for each power class.

Table B.2.1.5.2-1: UE gain difference between inter-frequencies Ginter 
	
	UE Power class

	
	1
	2
	3
	4

	Maximum difference, dB
	FFS
	FFS
	3
	FFS


B.2.1.5.3
Alignment of Rough beam to Rx beam Peak
The definition of Rx Beam Peak in TS 38.101-2 [19] clause 7.3.2 is based on Throughput at Reference sensitivity power level, and assumes use of Fine beams. In many RRM scenarios the UE can use Rough beams, but the largest Rough beam gain direction may not be aligned to the Fine beam Peak direction.
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 Table B.2.1.5.3-1 for each power class.

Table B.2.1.5.3-1: Rough Beam gain reduction “D” in Rx Beam Peak direction 
	
	UE Power class

	
	1
	2
	3
	4

	Maximum gain reduction, dB
	FFS
	FFS
	5.5
	FFS


RAN4 investigation targeted inter frequency measurement accuracy test case but as discussed in this discussion paper, the newly added parameters affect other FR2 RRM test cases as well.

Additionally, at RAN4#106, RAN4 introduced in [2] an additional margin to account for the actual gain difference between peak direction and spherical coverage using rough beams E = 3 (dB), as it was already agreed in the WF [3] at RAN4 #104-e. 
The E parameter was introduced directly in the accuracy test case requirements and apply only to that accuracy test case. 
Table A.5.7.1.2.3-2: SS-RSRP relative accuracy test requirement

	
	Test requirement Notes1,2,3,4, 5, 6, 7

	Cell 3 – Cell 2
	SSB_RP3 - SSB_RP2 -δ - D - Ginter ≤ Reported RSRP(dB) ≤ SSB_RP3 - SSB_RP2 +δ + Ginter –(X) + E

	Note 1: 
SSB_RPn is the equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone configured in the test for the cell n under consideration

Note 2: 
δ is the RSRP relative accuracy requirement from Table 10.1.5.1.2-1

Note 3: 
Void 

Note 4: 
X is the Spherical coverage gain difference in dB, derived as (UE Refsens - UE Spherical coverage) from TS 38.101-2 [19] clauses 7.3.2 and 7.3.4, selected according to the UE power class and operating band. X is always a negative value.

Note 5: 
D is the margin due to mis-alignment between fine beam and rough beam. D is the Rough Beam gain reduction in Rx beam peak direction from Table B.2.1.5.3-1, selected according to the UE power class. D is always a positive value.
Note 6: 
Ginter is the margin due to different antenna gain caused by frequency separation. Ginter is from Table B.2.1.5.2-1, selected according to the UE power class, and is always a positive value.

Note 7: 
E = 3 (dB) is an additional margin to account for the actual gain difference between peak direction and spherical coverage using rough beams.


Some FR2 test cases were finalized before the RAN4 introduced gain difference Ginter , gain reduction “D” and the additional margin E. These parameters are not considered in RAN5 finalized test cases nor in in RAN5 specification.
Observation 1: There are RAN5 finalized test cases which do not consider gain difference Ginter , gain reduction “D” and the additional margin E.
The alignment of rough beam to Rx beam peak is visualised on the below figure:
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Figure 1: Fine and rough beams alignment, Rx Beam peak direction
The actual UE gain in the direction of Rx rough beam peak can be D (5.5 dB for PC3) lower than the actual rough UE gain. This gain reduction D needs to be covered in the test tolerance directly in the measurement accuracy cases 5.7.2.1/7.7.2.1 but also indirectly in all other FR2 test cases using rough beams and Rx Beam Peak direction because it affects the UE internal noise figure.
UE internal noise is corrected as below: 

For signals arriving from Rx Beam Peak direction:

Noise in dBm/SCS = Refsens PC, band, Ch BW  – SNRRefsens -10Log10 (NRB_Ch BW, SCS x 12) +Y PC +D+ ΣMBP
The Test Tolerance FR2 template is the same regardless of Rough/Fine and Rx Beam Peak/Spherical coverage direction (i.e. not used parameter is greyed out) – For that reason, all FR2 test cases need an TT correction.
Observation 2: All finalized FR2 RRM test cases need a TT analysis correction to update the UE internal noise figure for rough Rx beam peak direction.
The parameter Ginter affects inter-frequency cases where UE reports relative measurements of the cells.
The list of affected test cases: 

5.6.2.1 
EN-DC FR2-FR2 event-triggered reporting in non-DRX

5.6.2.2
 
EN-DC FR2-FR2 event-triggered reporting in DRX

5.6.2.3 
EN-DC FR2-FR2 event-triggered reporting in non-DRX with SSB time index detection

5.6.2.4
 
EN-DC FR2-FR2 event-triggered reporting in DRX with SSB time index detection

5.6.2.5
 
EN-DC FR1-FR2 event-triggered reporting in non-DRX

5.6.2.6
 
EN-DC FR1-FR2 event-triggered reporting in DRX

5.6.2.7
 
EN-DC FR1-FR2 event-triggered reporting in non-DRX with SSB time index detection

5.6.2.8 
EN-DC FR1-FR2 event-triggered reporting in DRX with SSB time index detection

5.7.1.2
 
EN-DC FR2-FR2 SS-RSRP measurement accuracy

7.6.2.1 
NR SA FR2-FR2 event-triggered reporting in non-DRX
7.6.2.2
 
NR SA FR2-FR2 event-triggered reporting in DRX
7.6.2.3
 
NR SA FR2-FR2 event-triggered reporting in non-DRX with SSB time index detection
7.6.2.4 
NR SA FR2-FR2 event-triggered reporting in DRX with SSB time index detection
7.6.2.5 
NR SA FR1-FR2 event-triggered reporting in non-DRX
7.6.2.6 
NR SA FR1-FR2 event-triggered reporting in DRX
7.6.2.7
 
NR SA FR1-FR2 event-triggered reporting in non-DRX with SSB time index detection
7.6.2.8
 
NR SA FR1-FR2 event-triggered reporting in DRX with SSB time index detection
7.7.1.2
 
NR SA FR2-FR2 SS-RSRP measurement accuracy

Observation 3: A set of FR2 RRM test cases need correction due to introduction the parameter Ginter
Underscored are the accuracy test cases which to our understanding were the primary target of the RAN4 corrections. In this discussion paper we use it to visualize the changes that are needed. 
At the same time, it can be observed that the gain reduction D has been specified in Table A.7.7.1.2.3-2 (A.5.1.2.3-2) for relative accuracy requirements and is missing in Table A.7.7.1.2.3-1 (A.5.1.2.3-1) for the absolute accuracy, which may suggest that RAN4 intention was to introduce the UE Gain reduction D only for SS-RSRP relative accuracy test requirement for this particular case when UE is comparing the signal coming from a beam peak direction with signal coming from spherical coverage direction. 

Moreover, The Gain difference between fine and rough beams in the UE Rx beam peak direction is already specified in TS 38.133 Table B.2.1.3.1-1 according to UE Power class. It is likely that the misalignment was considered already when this parameter was introduced. It makes it inconclusive to understand to which cases the newly introduced UE gain parameters apply to.

Observation 4: It is inconclusive if the parameters introduced in TS 38.133 in clauses B.2.1.5.2 and B.2.1.5.3, namely the UE gain difference between inter-frequencies Ginter  and additional gain reduction D, is applicable only to measurement accuracy test cases A.5.7.1.2 and A.7.7.1.2, or should it affect other test cases as well.
2.
Proposed way forward
We propose to send LS to RAN4 to seek additional clarification.
Proposal 1: Send LS to RAN4 seeking additional clarification.
Based on the outcome of the LS, the investigation and correction needs to be performed to affected test cases. For better traceability it is proposed to add the issue to the FR2 RRM test cases: Known Issue List.
Proposal 2: Add the issue of considering newly introduced UE gain related parameters (Ginter, Rough/Fine beam gain reduction) to the FR2 RRM test cases: Known Issue List
Proposal 2 is introduced in the corresponding CR [4].
3.
Summary

Observation 1: There are RAN5 finalized test cases which do not consider gain difference Ginter , gain reduction “D” and the additional margin E.
Observation 2: All finalized FR2 RRM test cases need a TT analysis correction to update the UE internal noise figure.
Observation 3: A set of FR2 RRM test cases need correction due to introduction the parameter Ginter
Observation 4: It is inconclusive if the parameters introduced in TS 38.133 in clauses B.2.1.5.2 and B.2.1.5.3, namely the UE gain difference between inter-frequencies Ginter  and additional gain reduction D, is applicable only to measurement accuracy test cases A.5.7.1.2 and A.7.7.1.2, or should it affect other test cases as well.
Proposal 1: Send LS to RAN4 seeking additional clarification.
Proposal 2: Add the issue of considering newly introduced UE gain related parameters (Ginter, Rough/Fine beam gain reduction) to the FR2 RRM test cases: Known Issue List
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