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1.	Introduction
At RAN5#85, a LS on multiband relaxation for FR2 in [1] asking RAN4 to consider defining an upper limit of MBR (either ΔMBP or ∑MBP) which will be of high value for RAN5 when defining measurement uncertainty or to consider MBR per band instead of summation across all bands. At RAN4#95e meeting, a LS response on multiband relaxation for FR2 in [2] was approved by RAN4 based on further testability analysis of MBR.
RAN4 asked RAN5 to take the information below into consideration concerning the Release 15 and Release 16 MBR requirements:

· In the scope of Rel-15:
· RAN4 shall introduce a maximum cap to the per-band relaxation factors, such that ∆MBP,n ≤ 0.75 dB and ∆MBS,n ≤ 0.75 dB
· This MBR framework is applicable to the bands defined in Rel-15 (i.e. n257, n258, n260, n261) and is defined only in the Rel-15 version of TS38.101-2
· The corresponding CR to the Rel-15 TS38.101-2 is attached in [3]
· In the scope of Rel-16 and beyond:
· RAN4 shall define fixed per-band relaxation factors, ∆MBP,n and ∆MBS,n, directly in the specification
· This MBR framework applies to a Rel-16+ UE supporting any FR2 band(s)
· This MBR framework also applies to a Rel-15 UE if it supports any FR2 band which is introduced in Rel-16+ (e.g. band n259)
· The corresponding CR to the Rel-16 TS38.101-2 is attached in [4]
· The corresponding CR to the Rel-16 TS38.307 is attached in [5]
















In this contribution, we briefly discuss and provide our view on Release 15 and Release 16 MBR requirements.

2.	Discussion
At RAN4#95e meeting in contribution [3], RAN4 approved a CR to Release 15 introducing a maximum cap to the per-band relaxation factors as shown below. This MPR requirement framework is applicable to bands defined in Release 15 (i.e., n257, n258, n260, n261) and is defined only in the Release 15 version of TS38.101-2.
Table 6.2.1.3-4: UE multi-band relaxation factors for power class 3
	Supported bands
	∑MBP (dB)
	∑MBS (dB)

	n257, n258
	≤ 1.3
	≤ 1.25

	n257, n260
n258, n260
	≤ 1.0
	≤ 0.753

	n257, n261
	0.0
	0.0

	n258, n261
	≤ 1.0
	≤ 1.25

	n260, n261
	0.0
	≤ 0.752

	n257, n258, n260
n257, n258, n261
n257, n258, n260, n261
	≤ 1.7
	≤ 1.753

	n257, n260, n261
	≤ 0.5
	≤ 1.253

	n258, n260, n261
	≤ 1.5
	≤ 1.253

	NOTE 1:	The requirements in this table are applicable to UEs which support only the indicated bands
NOTE 2:	For supported bands n260 + n261, ΔMBS,n is not applied for band n260
NOTE 3:	For n260, maximum applicable MBS,n is 0.4 dB and MBP,n is 0.75 dB
NOTE 4:	For all bands except n260, the maximum applicable MBP,n and MBS,n is 0.75 dB



In contribution [4], RAN4 approved a CR to Release 16 define fixed per-band relaxation factors, ∆MBP,n and ∆MBS,n, directly in the specification as shown below. This MBR framework applies to a Release 16+ UE supporting any FR2 band(s) and also applies to a Release 15 UE if it supports any FR2 bands which is introduced in Release 16+ (i.e., band n259)
For the UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coverage in Tables 6.2.1.3-1 and 6.2.1.3-3 shall be decreased per band, respectively, by the peak EIRP relaxation parameter MBP,n and EIRP spherical coverage relaxation parameter MBS,n, as defined in Table 6.2.1.3-4.
Table 6.2.1.3-4: UE multi-band relaxation factors for power class 3
	[bookmark: _Hlk32225119][bookmark: _Hlk32316771]Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.73
	0.73

	n258
	0.6
	0.7

	n259
	0.5
	0.4

	n260
	0.51
	0.41

	n261
	0.52,4
	0.74

	Note 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n260
Note 2: n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
Note 3: n257 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257
Note 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257



In TR 38.903 [7] Annex A.2.3.2, the calculation method is described as such:
[bookmark: _Toc36041500][bookmark: _Toc36548724]A.2.3.2	Calculation method
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 + ΣMBP
where:
	Refsens PC, band, Ch BW is the reference sensitivity value in dBm specified in TS 38.101-2 [16] clause 7.3.2 according to Power Class, Operating band and Channel bandwidth
	SNRRefsens is the SNR used for simulation of Refsens and EIS spherical coverage, and is -1 dB
	NRB_Ch BW, SCS is the number of PRBs specified in TS 38.101-2 [16] Table 5.3.2-1 according to Channel bandwidth and subcarrier spacing (not necessarily equal to the number of PRBs used in the test case)
	12 is the number of subcarriers in a PRB
	Y PC is the gain difference in dB specified in TS 38.133 [17] Table B.2.1.3.1-1, according to Power Class, and is only applied when the UE is assumed to be using rough beams. Otherwise, use 0dB  
	ΣMBP is the UE multi-band relaxation factor value in dB specified in TS 38.101-2 [16] clause 6.2.1
For signals arriving from Spherical coverage directions:
Noise in dBm/SCS = EIS spherical coverage PC, band, Ch BW  – SNRRefsens -10Log10 (NRB_Ch BW, SCS x 12) +Z PC + ΣMBS
where:
	EIS spherical coverage PC, band, Ch BW is the EIS spherical coverage value in dBm specified in TS 38.101-2 [16] clause 7.3.4 according to Power Class, Operating band and Channel bandwidth
	SNRRefsens is the SNR used for simulation of Refsens and EIS spherical coverage, and is -1 dB
	NRB_Ch BW, SCS is the number of PRBs specified in TS 38.101-2 [16] Table 5.3.2-1 according to Channel bandwidth and subcarrier spacing (not necessarily equal to the number of PRBs used in the test case)
	12 is the number of subcarriers in a PRB
	Z PC is the gain difference in dB specified in TS 38.133 [17] Table B.2.1.3.2-1, according to Power Class, and is only applied when the UE is assumed to be using rough beams. Otherwise, use 0dB  
	ΣMBS is the UE multi-band relaxation factor value in dB specified in TS 38.101-2 [16] clause 6.2.1
The analysis spreadsheet converts dBm/SCS to linear power in pW/SCS for ease of further calculations.

Observation 1: The MBR definition factors currently defined in TR 38.903 [7] are no longer valid for Release 16 since MB is an obsolete definition as it has been removed.
Proposal 1: Update the MBR definition in the calculation method to account for the changes to the MBR framework requirements in RAN4.

3.	Conclusion
In this contribution, we further discussed our views on Release 15 and Release 16 MBR requirements and related test cases. Based on the discussion, our observation and proposal are summarized as follows:
Observation 1: The MBR definition factors currently defined in TR 38.903 [7] are no longer valid for Release 16 since MB is an obsolete definition as it has been removed.
Proposal 1: Update the MBR definition in the calculation method to account for the changes to the MBR framework requirements in RAN4.
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