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Introduction
This document presents measurement data to evaluate the CA_n5B MSD for Dual Uplink transmissions. Considering the small differences in measurement bandwidth and intrinsic REFSENS levels between LTE band 5 and band n5 for CBW<= 15MHz, it is proposed for single uplink transmissions to adopt some MSD test points from DC_(n)5AA.
Discussion
MSD Test Point Selection
CA_n5B has been requested with the BCS table captured in Table 1.
[bookmark: _Ref78976643]Table 1: CA_n5B BCS Table Request.
	NR CA configuration
	Uplink NR CA 
configurations
	channel bandwidths
for carrier [MHz]
	channel bandwidths
for carrier [MHz]
	Maximum aggregated 
bandwidth
	Bandwidth combination set

	CA_n5B
	CA_n5B
	5, 10, 15
	5, 10, 15
	20
	0

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	25
	1



For both BCSs, we propose to evaluate the MSD in a similar fashion to what was agreed for CA_n7B, i.e. provide both dual uplink (UL) and single uplink MSD. The measurement campaign focuses on MSD due to dual uplink using the CBW and uplink (UL) RB allocations of Table 2. 
· For dual-uplink transmissions: RB allocations are set so that the total number of RBs matches that of a single carrier REFSENS UL RB configuration, ie 20RB for an aggregated BW of 20MHz. Lcrb 20 is also being discussed for n5 25MHz REFSENS. Lcrb in each CC are set proportional to the PCC/SCC CBW ratio, i.e. for Pcell 10MHz + Scell 10MHz, PCC Lcrb=10RB and SCC Lcrb = 10 RB. Each CC transmit power levels is adjusted to meet equal PSD.
· For single UL transmissions, it is proposed to adopt test points from DC_(n)5AA.
[bookmark: _Ref79097412]Table 2: CA_n5B CBW and UL RB configurations
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Channel bandwidth (PCC+SCC)
(MHz)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC IMD
collision
	SCC IMD
collision
	Comment

	CA_n5B
	15/15
	20 + 5
	16 (RBstart = 90) 
	4 (RBstart = 0) 
	IMD5
	IMD3
	SCC: near complete IM3 overlap

	
	
	15 + 10
	12 (RBstart = 67) 
	8 (RBstart = 0)
	IMD5
	IMD3
	

	
	
	15 + 5
	15 (RBstart = 64) 
	5 (RBstart = 0)
	IMD5
	greater PCC overlap than SCC

	
	
	10 + 10
	10 (RBstart = 42)
	10 (RBstart = 0)
	IMD5
	greater SCC overlap than PCC



· 20MHz+5MHz: For this case, SCC is victim of near complete IMD3 overlap. This is case is similar to DC_3_n3 dual uplink where up to 45dB MSD was measured [1]. PCC is victim of IMD5. This case is similar to that of DC_(n)71AA where nearly 30dB MSD is specified. Note however that n71 assumes a higher duplexer isolation than that of n5, so one may expect a higher MSD level for n5 PCC.
· 15MHz+10MHz: The IMD landscape for this case is similar to that of 20+5. The PCC suffers from a slightly greater IMD overlap than in the previous case, so MSD is expected to be slightly higher for PCC 15MHz than for PCC 20MHz,
· 15MHz+5MHz: The IMD5 overlaps PCC a lot more than it overlaps the SCC. This overlap imbalance is countered by the fact that SCC REFSENS is much lower than PCC. We expect PCC MSD to be greater than SCC.
· 10MHz+10MHz: The IM5 overlaps the SCC more than the PCC. This case is nearly similar to DC_(n)71AA 10MHz+10MHz, at the difference that for n71, 55dB duplexer isolation is assumed. We expect MSD levels to be in the range of 30dB + for SCC and 20dB+ for PCC.
Power Amplifier Calibration
· PA calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR- PC3 ACLR -30dBc;
· Post PA losses: 4dB;
· Power Class 3 (PC3) operation;
· Local Oscillator (LO) leakage: -28dBc;
· IQ Image rejection: -28dB;
Measurement Results and MSD Proposal
Noise levels measured in each CC Rx CBW (dBm/measurement bandwidth) and corresponding MSD levels are plotted in Figure 1-left and Figure 1-right respectively. MSD is evaluated using the following parameters:
· [bookmark: _GoBack]Power class 3 operation, Tx power level: 23dBm,
· Tx-Rx duplexer isolation: 50dB,
· Post-PA insertion losses: 4dB
· Primary antenna to diversity antenna isolation: 10dB
· MRC combining and -1dB SNR
[image: ] [image: ]
[bookmark: _Ref79099167]Figure 1 Measured Tx noise in each CC Rx CBW (left) and corresponding MSD (right).
20MHz CBW PCC MSD due to IMD5 is approximately 22dB when uplink is configured dual-uplink 20+5MHz. This can be compared to the single carrier MSD case for 25MHz Uplink/ 25MHz downlink, where we estimated the MSD at 15.1 dB [2]. 
For SCC, the MSD ranges from 25.5 to 42.5dB. The high 42.5dB MSD is due to near complete overlap of an IMD3. This case is similar to that previously measured for DC_3_n3 where 45dB was measured [1].
We propose a total of 4 MSD test points: 1 dual uplink MSD and 1 single uplink MSD, for 25MHz and 20MHz maximum aggregated bandwidth. The test points are selected to represent the worst-case PCC MSD. The single uplink MSD test points are copied from DC_(n)5AA Table 7.3B.2.1-1.
Proposal: Adopt CA_n5B MSD Levels proposed in Table 3 for Table 7.3A.2.1-1 (subclause 7.3A).
[bookmark: _Ref79100775]Table 3: Proposed changes to Table 7.3A.2.1-1 to capture CA_n5B MSD.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBNC (dB)
	SCC ΔRIBNC (dB)
	Duplex mode

	CA_n5B
	15/15
	15MHz + 10MHz
	12 (RBstart = 67) 
	8 (RBstart = 0)
	[27]
	[42.5]
	FDD

	
	
	15MHz + 10MHz
	20 (RBstart = 58) 
	N/A
	0
	[5.2]
	

	
	
	15MHz + 5MHz
	15 (RBstart = 64) 
	5 (RBstart = 0)
	[29.5]
	[25.5]
	

	
	
	15MHz + 5MHz
	20 (RBstart = 58)
	N/A
	0
	[5.2]
	

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of PCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.


The single uplink MSD test points are copied from DC_(n)5AA Table 7.3B.2.1-1.
Conclusions
In this contribution, we present initial measurement data to evaluate CA_n5B MSD and propose:

Proposal: Adopt CA_n5B MSD Levels proposed in Table 3 for Table 7.3A.2.1-1 (subclause 7.3A).
Table 3: Proposed changes to Table 7.3A.2.1-1 to capture CA_n5B MSD.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBNC (dB)
	SCC ΔRIBNC (dB)
	Duplex mode

	CA_n5B
	15/15
	15MHz + 10MHz
	12 (RBstart = 67) 
	8 (RBstart = 0)
	[27]
	[42.5]
	FDD

	
	
	15MHz + 10MHz
	20 (RBstart = 58) 
	N/A
	0
	[5.2]
	

	
	
	15MHz + 5MHz
	15 (RBstart = 64) 
	5 (RBstart = 0)
	[29.5]
	[25.5]
	

	
	
	15MHz + 5MHz
	20 (RBstart = 58)
	N/A
	0
	[5.2]
	

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of PCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.


The single uplink MSD test points are copied from DC_(n)5AA Table 7.3B.2.1-1.
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