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1 Introduction

By the end of the previous meeting RAN5#NR5 (Apr-2019), a number of FR2 MU contributions were provided and some MU work (e.g. MOP, REFSENS) was already completed. However there is no contribution and endorsement about MU for UL CA. The purpose of this contribution is to discuss applicability of single UL MU to UL CA cases.
2 Discussion

2.1 MU work for single UL
MU agreements about MU for single UL (MUSINGLE) are captured in TR 38.903 [1] as below, and current analysis is based on the assumption that Channel BW = 400 MHz, which is maximum BW of single UL operation. These MUs based on BW = 400MHz and related TTs apply to single UL tests regardless of tested channel BW.
Observation 1
: MUSINGLE is based on the assumption that Channel BW = 400MHz.

Table B.3-1: MU threshold for EIRP measurement for UE maximum output power

	Frequency
	MBW
	Power (NOTE2)
	Threshold MU value [dB] (NOTE1)

	23.45GHz <= f <= 32.125GHz
	BW <= 400MHz
	P = Max Output Power
	4.89

	
	
	
	

	32.125GHz < f <= 40.8GHz
	
	
	5.09

	
	
	
	

	NOTE 1:
Max {Total EIRP Expanded MU for IFF for 15cm in Table B.3.2-2, Total EIRP Expanded MU for IFF for 30cm in Table B.3.2-3}.

NOTE 2:
Max output power level for PC3 device.


2.2 Maximum aggregated ChBW in UL CA

In contrast to single UL operation, UL CA operation assumes up to 1200 MHz aggregated Channel BW. Following table is example of CA configuration in TS 38.101-2 [2]. As described in the table, some CA configurations (e.g. CA_n257I, 100MHz x 4CC) are using only 400MHz ChBW.
Observation 2
: Maximum Aggregated Channel BW in UL CA is 1200 MHz. However, BW of some CA configuration is less than or equal to 400 MHz.

Table 5.5A.1-1: NR CA configurations, bandwidth combination sets and fallback group defined for intra-band contiguous CA

	NR CA configuration / Bandwidth combination set / Fallback group

	NR CA configuration
	Uplink CA configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
BW (MHz)
	BCS
	Fallback group

	
	
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	CBW (MHz)
	
	
	

	CA_n257G
	CA_n257G
	100
	100
	
	
	
	
	
	
	200
	0
	3

	CA_n257H
	CA_n257H
	100
	100
	100
	
	
	
	
	
	300
	0
	

	CA_n257I
	CA_n257I
	100
	100
	100
	100
	
	
	
	
	400
	0
	

	CA_n257J
	CA_n257J
	100
	100
	100
	100
	100
	
	
	
	500
	0
	

	CA_n257K
	CA_n257K
	100
	100
	100
	100
	100
	100
	
	
	600
	0
	

	CA_n257L
	CA_n257L
	100
	100
	100
	100
	100
	100
	100
	
	700
	0
	

	CA_n257M
	CA_n257M
	100
	100
	100
	100
	100
	100
	100
	100
	800
	0
	

	CA_n260C
	CA_n260B
	50, 100, 200, 400
	400
	400
	
	
	
	
	
	1200
	0
	


2.3 MU for UL CA (MUUL CA)

Value of Channel BW has impact on MU values. Therefore MU analysis should be re-provided for aggregated BW > 400MHz cases. However, regarding aggregated BW ≤ 400 MHz, same MU value of single UL can be reused. As an additional information, LTE conformance test are using this approach as below in TS 36.521-1 [3].
Proposal 1
: MUUL CA = MUSINGLE for CA configuration that aggregated BW ≤ 400MHz.
Proposal 2
: TTUL CA = TTSINGLE for CA configuration that aggregated BW ≤ 400MHz.
	Table F.1.2-1: Maximum Test System Uncertainty for transmitter tests
Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2.2 UE Maximum Output Power
	±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.3 dB, 4.2GHz < f ≤ 6GHz
	

	6.2.2A.4 UE Maximum Output Power for CA (3UL CA)
	For UL CA_XD:

For BWagg ≤ 40MHz
Same as 6.2.2 for sum of powers of all CCs 

For 40MHz < BWagg ≤ 60MHz
±1.4 dB for  f ≤ 4.2GHz

±1.6 dB for  4.2GHz < f ≤ 6.0GHz
	Overall system uncertainty is RSS of UL measurement uncertainity of interband or non-contiguous CCs


3 Proposal
Proposal 1
: MUUL CA = MUSINGLE for CA configuration that aggregated BW ≤ 400MHz.
Proposal 2
: TTUL CA = TTSINGLE for CA configuration that aggregated BW ≤ 400MHz.
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