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Introduction
[bookmark: _Hlk115189237]In RAN#100, new BCS have been requested for CA_n5B DL with CA_n5B UL which increases the aggregated bandwidths to 25MHz from 20MHz for BCS0. In this contribution, we evaluate the MSD increase based on measured data.
Discussion
[bookmark: _Hlk131970678]In RAN#100, new BCS1 and 2 were requested that request larger aggregated bandwidth support than the currently specified BCS as shown in Table 1.
Table 1: Configuration for different BCS of CA_n5 DL with CA_n5B UL
	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

	CA_n5B
	CA_n5B
	5, 10, 15
	5, 10, 15
	25
	1

	CA_n5B
	CA_n5B
	5, 10, 15, 20
	5, 10, 15, 20
	25
	2



The 38.101-1 Specification has already captured significant MSD for both PCC and SCC DL channels as shown in Table 2.
Table 2: ULCA MSD for CA_n5B BCS0
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n5B
	15/15
	10MHz + 10MHz
	10 (RBstart = 0)
	10 (RBstart = 42)
	30.8
	26.1
	FDD



These numbers were the results of inputs from 2 companies back in 2021 in [1, 2, 3]. During this work, both 20 and 25MHz aggregated CBW were evaluated, but since the BCS was only for 20MHz, only the 20MHz aggregated bandwidth of the 190MHz + 10MHz case was retained. Since the data was old, we decided to perform measurements for 20 and 25MHz aggregated bandwidth again with:
· 10MHz+10MHz and 10RB+10RB
· 15MHz+10MHz and 10RB+10RB
· 20MHz+5MHz and 10RB+10RB.
[bookmark: _Hlk131970415]MSD for 25MHz aggregated bandwidth based on measurements
One of the key differences between 20MHz and 25MHz aggregated band width is that:
· For 20MHz aggregated bandwidth 10MHz+10MHz case:
· PCC is victim of IMD5 with ~6MHz overlap including its peak
· SCC is victim of IMD5 with ~3MHz overlap
· For 25MHz aggregated bandwidth 15MHz+10MHz case:
· PCC is victim of IMD3 with ~3MHz overlap including its peak
· SCC is victim of IMD5 with ~6MHz overlap including its peak
· For 25MHz aggregated bandwidth 20MHz+5MHz case:
· PCC is victim of IMD3 with ~3MHz overlap including its peak + IMD5 overlap of ~1MHz
· SCC is victim of IMD5 with full overlap including its peak.

As shown above, the new 25MHz aggregated bandwidth has PCC now impacted by IMD3, thus increased MSD should be expected compared to BCS0. Based on our latest measurements, the post MRC MSD can be calculated as shown in Table 3 for the 3 cases:
· 10MHz+10MHz and 10RB+10RB
· 15MHz+10MHz and 10RB+10RB
· 20MHz+5MHz and 10RB+10RB.


Table 3: post-MRC calculations for CA_n5B UL related MSD
	CA_n5B configuration 
	20MHz agg 10+10
	25MHz agg 15+10
	25MHz agg 20+5

	cell
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC

	CBW/NRB
	[MHz]/#
	10
	52
	10
	52
	15
	79
	10
	52
	20
	106
	5
	25

	Meas Tx noise / floor
	[dBm/CBW]
	-16.7
	-60.3
	-24.9
	-60.3
	4.0
	-58.5
	-17.4
	-60.3
	4.1
	-57.2
	-17.6
	-63.5

	5MHz CBW scaled REFSENS
	[dBm/CBW]
	-94.8
	-94.8
	-93.0
	-94.8
	-91.7
	-98.0

	RX noise floor wo Tx noise: Main/Div
	[dBm/CBW]
	-90.8
	-90.8
	-90.8
	-90.8
	-89.0
	-89.0
	-90.8
	-90.8
	-87.7
	-87.7
	-94.0
	-94.0

	Tx-Rx iso / Tx-Ant duplexer rej
	[dB]
	50
	46
	50
	46
	50
	46
	50
	46
	50
	46
	50
	46

	LNA to antenna insertion loss
	[dB]
	4
	4
	4
	4
	4
	4

	Antenna isolation
	[dB]
	0
	10
	0
	10
	0
	10
	0
	10
	0
	10
	0
	10

	noise levels at LNA: Main/Div
	[dBm/CBW]
	-62.7
	-68.7
	-70.9
	-76.9
	-42.0
	-48.0
	-63.4
	-69.4
	-41.9
	-47.9
	-63.6
	-69.6

	noise degradation: Main/Div
	[dB]
	28.1
	22.1
	20.0
	14.1
	47.0
	41.0
	27.4
	21.5
	45.8
	39.8
	30.4
	24.4

	REFSENS degradation after MRC
	cor [dB]
	26.7
	18.6
	45.6
	26.0
	44.4
	29.0

	n5 REFSENS
	[dBm/CBW]
	-94.8
	-94.8
	-93.0
	-94.8
	-86.8
	-98.0

	calculated MSD
	[dB]
	26.7
	18.6
	45.6
	26.0
	39.5
	29.0



Based on this, we can compare it with existing specification and previous works. The summary is in Table 4:
Table 4: comparison of MSDs for different contributions
	configuration
	20MHz 10+10
	25MHz 15+10
	25MHz 20+5

	cell
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC

	This work
	allocation
	10
	10
	10
	10
	10
	10

	
	MSD
	26.7
	18.6
	45.6
	26.0
	39.5
	29.0

	[1]
	allocation
	10
	10
	12
	8
	16
	4

	
	MSD
	31
	26.5
	42.5
	27
	42
	22

	[2]
	allocation
	10
	10
	12
	8
	16
	4

	
	MSD
	30.5
	25.7
	41.4
	30.6
	41.6
	23.3

	38.101-1
	allocation
	10
	10
	
	
	
	

	
	MSD
	30.8
	26.1
	
	
	
	



As seen above, our latest measurements, shows a slightly lower IMD5 level compared to [1, 2] and than what has been captured in the specification. For the 25MHz aggregated bandwidth, the difference between our new measurements and previous contributions can be explained by the way the 20RB UL allocation is distributed between the CCs as for [1,2] equal PSD was used vs. equal power in our latest measurements. It also seems that for the 20MHz channel, the intrinsic band 5 desense was not subtracted to derive MSD in [1,2]; and, in our result, the 20MHz MSD accounts for the 4.9dB de-sense already in the 20MHz band n5 REFSENS resulting in a lower MSD for 20MHz than 15MHz while the interference level is similar. It should also be noted that the data taken in [1,2] was with PCC and SCC swapped and it was corrected in [3].

Nevertheless, even if equal PSD is the correct approach, the higher MSD for 25MHz aggregated bandwidth found in [1, 2] is confirmed.
Choice of the test points
Since legacy UEs will only support BCS0 with 20MHz, the existing MSD 10MHz + 10MHz test point needs to be kept. However, it does not seem useful to have two different test points for the 25MHz cases for BCS1 and BCS2. Since the 15MHz+10MHz case is common to both BCS1 and BCS2 it should be preferred. This is also the configuration for which the data is consistent between the different inputs and the RB allocation difference is smaller (upper IMDs of 12RB+8RB are slightly lower bandwidth than 10RB+10RB), but with such a small difference, data can be averaged to make an MSD proposal.

Proposal on 25MHz aggregated bandwidth CA_n5B DL/UL MSD: The second row test point (yellow highlight) is added to the existing first row.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n5B
	15/15
	10MHz + 10MHz
	10 (RBstart = 0)
	10 (RBstart = 42)
	30.8
	26.1
	FDD

	CA_n5B
	15/15
	15MHz + 10MHz
	12 (RBstart = 0)
	8 (RBstart = 44)
	43.2
	27.9
	FDD


Notes associated with intra-band NRCA MSD
With the current 38.101-1 specification, it seems that some of the Table 7.3A.2.1-1 Notes are no longer valid.
Observations on Table 7.3A.2.1-1 Notes:
· NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
· This is not the case as the UL case only covers only one of the possible channel bandwidth combinations which fulfils the aggregated bandwidth.
· This note should be voided or replaced by text providing guidelines: max aggregated BW for the BCS, UL RB allocations chosen to achieve closest to equal PSD in each CC
· NOTE 2:	The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
· This is true, this note can stay
· NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
· This is true: this note can stay but could also indicate the need for closest to equal PSD as it is dedicated to two UL CCs
· NOTE 4:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1.
· This note is only valid with one UL CC but with two UL CCs, the sum of RB is the same as transmission bandwidth configuration NRB as defined in Table 5.3.2-1. But with UL RB allocations chosen to achieve equal PSD in each CC
· The Note needs to be revisited to provide guideline valid for both 1CC and 2CC UL.

Proposal on Table 7.3A.2.1-1 Notes:
· Notes 1 and 4 should be corrected to align with current design of the UL allocation for one UL CC and two UL CC 
· Note 2 may be kept as is
· Note 3 may be kept as is but may also benefit from added details in terms of RB allocation and equal PSD for two UL.
Conclusions
In this contribution, we have presented the measurements and calculations for CA_n5B intra-band UL CA MSDs, compared it with earlier contributions and make the following proposals.

Proposal on 25MHz aggregated bandwidth CA_n5B DL/UL MSD: The second row test point (yellow highlight) is added to the existing first row.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n5B
	15/15
	10MHz + 10MHz
	10 (RBstart = 0)
	10 (RBstart = 42)
	30.8
	26.1
	FDD

	CA_n5B
	15/15
	15MHz + 10MHz
	12 (RBstart = 0)
	8 (RBstart = 44)
	43.2
	27.9
	FDD



Proposal on Table 7.3A.2.1-1 Notes:
· Notes 1 and 4 should be corrected to align with current design of the UL allocation for one UL CC and two UL CC 
· Note 2 may be kept as is
· Note 3 may be kept as is but may also benefit from added details in terms of RB allocation and equal PSD for two UL.
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