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1 Introduction

Multi-band relaxation was defined to facilitate UE implementation for different markets in the world wide. Currently, RAN4 defined following relaxations in the spec for EIRP and EIS.

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

	n258, n260
	≤ 1.0
	≤ 0.753

	n258, n261
	≤ 1.0
	≤ 1.25

	n260, n261
	0.0
	≤ 0.752

	n257, n258, n261
	≤ 1.7
	≤ 1.75

	n257, n260, n261
	≤ 0.5
	≤ 1.253

	n258, n260, n261
	≤ 1.5
	≤ 1.253

	n257, n258, n260, n261
	≤ 1.7
	≤ 1.753

	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


Regarding how to test the UE supporting multi-bands, RAN5 have sent the LS [1] to RAN4 with several questions.
	RAN5 assumptions

· ΔMBP/S is defined based on measured value. If sum of ΔMBP/S is lower than ΣMBP/S, UEs are regarded as 3GPP compliant (PASS). Only one verdict (PASS/FAIL) will be concluded for UEs.

· If sum of ΔMBP/S exceeds ΣMBP/S, UEs are regarded as FAIL among all supporting FR2 bands.

· Only exceeded values (> 0) are considered for MB calculation. (ΔMBP/S ≥ 0)

· Regarding Note 3 (Upper limit in Band n260), if ΔMBS exceeds 0.4 dB UEs are regarded as FAIL among all supporting bands.

· Multi-band test verdict is the sum of results for each band across different test points. (e.g. Frequency ranges, CHBW, SCS etc.)


This paper discusses about how the test should be carried out.
2 Discussion
Multi-band relaxation is defined as a sum value for the supported band combinations. UE could do better in one band but do worse in another band with the whole performance comply with the multi-band relaxation requirements. Therefore, it should be based on the measured results and considered as one verdict for the supporting bands. However, if UE meets ∑MBP and ∑MBS but fail NOTE 3 (For n260, maximum applicable MBS,n is 0.4 dB) in Table 6.2.1.3-4, UE should be considered as only fail n260 since NOTE 3 is an additional requirement which is only for n260.
Assumption 1: ΔMBP/S is defined based on measured value. If sum of ΔMBP/S is lower than ΣMBP/S, UEs are regarded as 3GPP compliant (PASS). Only one verdict (PASS/FAIL) will be concluded for UEs.
Answer 1: RAN4 have same opinion.
Assumption 2: If sum of ΔMBP/S exceeds ΣMBP/S, UEs are regarded as FAIL among all supporting FR2 bands.
Answer 2: RAN4 have same opinion.
Assumption 3: Only exceeded values (> 0) are considered for MB calculation. (ΔMBP/S ≥ 0).
Answer 3: RAN4 opinion is that the multi-band relaxation is the sum value of all the supporting bands, both >0 and <0 values should be considered.
Assumption 4: Regarding Note 3 (Upper limit in Band n260), if ΔMBS exceeds 0.4 dB UEs are regarded as FAIL among all supporting bands.
Answer 4: RAN4 opinion is that NOTE 3 is only for n260, if UE meets ΔMBS but fail  then UE only fail n260.
Assumption 5: Multi-band test verdict is the sum of results for each band across different test points. (eg. Frequency ranges, CHBW, SCS etc.)
Regarding this assumption, it relates to RAN5 test procedure. Usually RAN5 define each test case with several test points, for example, RAN5 will test the lowest channel, mid channel and highest channel in each band to cover all the band frequencies. In the LS attached excel it gives some examples as below.
	Test point
	Environment
	Frequency
	ChBW
	SCS
	OFDM waveform
	Mod

	#1
	NC
	Low range
	100 MHz
	60 kHz
	DFT-s-OFDM
	QPSK

	#2
	NC
	Mid range
	100 MHz
	60 kHz
	DFT-s-OFDM
	QPSK

	#3
	NC
	High range
	100 MHz
	60 kHz
	DFT-s-OFDM
	QPSK


	　
	Test point
	n257
	n258
	n260
	n261
	Σ
	MBp

	ΔMBp,nX [dB]
	Tp#1
	0.2
	0.7
	0.0
	0.1
	1.0
	1.7

	　
	Tp#2
	0.4
	0.2
	0.8
	0.2
	1.6
	1.7

	　
	Tp#3
	0.6
	0.0
	0.0
	1.0
	1.6
	1.7

	　
	Worst case
	0.6
	0.7
	0.8
	1.0
	3.1
	1.7


Normally, UE antenna performance is different in the whole band, so in the low, mid and high frequency ranges we can see some worst points. Considering UE could work in any point in the network, it is our opinion that RAN5 could use the worst cases in all the supporting bands to calculate the multi-band relaxation.
Answer 5: RAN4 have same opinion.
3 Conclusion
It is recommended that RAN4 give RAN5 reply as below and corresponding LS is [2].
	RAN5 assumptions

· ΔMBP/S is defined based on measured value. If sum of ΔMBP/S is lower than ΣMBP/S, UEs are regarded as 3GPP compliant (PASS). Only one verdict (PASS/FAIL) will be concluded for UEs.
Answer 1: RAN4 have same opinion.
· If sum of ΔMBP/S exceeds ΣMBP/S, UEs are regarded as FAIL among all supporting FR2 bands.
Answer 2: RAN4 have same opinion.
· Only exceeded values (> 0) are considered for MB calculation. (ΔMBP/S ≥ 0)
Answer 3: RAN4 opinion is that the multi-band relaxation is the sum value of all the supporting bands, both >0 and <0 values should be considered.
· Regarding Note 3 (Upper limit in Band n260), if ΔMBS exceeds 0.4 dB UEs are regarded as FAIL among all supporting bands.
Answer 4: RAN4 opinion is that NOTE 3 is only for n260, if UE meets ΔMBS but fail  then UE only fail n260.
· Multi-band test verdict is the sum of results for each band across different test points. (e.g. Frequency ranges, CHBW, SCS etc.)
Answer 5: RAN4 have same opinion.
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