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1   Introduction 
In the previous RAN4 meeting (#110, Athens, Greece, February 26 – March 1, 2024), discussions were held on proposals related to the REFSENS for the Rel-18 PC2 HPUE WID which was updated with several additional band combinations during the RAN#102 meeting [1]. It was agreed to capture the REFSENS for 1Tx and 2Tx in a single table and using suffixes and notes to highlight the difference between the values. Below is the summary of the WF on how to handle the intra-band cases [2]:  
WF2 on intra-band CA REFSENS tables:
For intra-band CA, capture the 1Tx and the 2Tx FDD PC2 REFSENS requirements into a new, single table by adding the suffix “a” to the PC3 Table number.
The 1Tx vs 2Tx MSD test points are distinguished using footnotes. 
Table 1 below shows an example of table template for the example of intra-band non-contiguous CA.
[bookmark: _Ref160099305]Table 1: Intra-band non-contiguous CA with one uplink configuration for reference sensitivity for PC2 in FDD bands -Table 7.3A.2.2-1a 
	CA configuration
	SCS
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNCX (dB)
	ΔRIBNCY (dB)
	Duplex mode

	CA_n71(2A)
	15/15
	20MHz + 5MHz
	Wgap = 10.0
	20 (RBstart = 0)
	[FFS]
	[FFS]
	FDD

	NOTE X: Applicable to UE supporting PC2 with single Tx. 
NOTE Y: Applicable to UE supporting PC2 with dual Tx.



In TPs for TR, the PC2 intra-band CA REFSENS should be studied for both 1Tx and 2Tx architectures.

In this contribution paper, we will present the results of our MSD analysis for the CA combination PC2 CA_n71(2A) based on the WF shown above.  
2 Discussion
CA_n26(2A) with UL configuration same as in DL is the latest addition to the “enhancement on 700/800/900 band combinations” work item which was approved in RAN #101 meeting [1]. The combination is expected to be subject to odd order UL intermodulation (IMD3, IMD5, IMD7, ...) self-interference to both DL carriers where MSD from IMD3 and IMD5 direct hit could potentially be relatively high. In this contribution, we provide our MSD analysis for IMD3 and IMD5 direct hit to DL carriers based on numerical simulations and link analysis
The requested bandwidth classes (BCS) for the CA_71(2A) is captured in table captured in Table 2-1 below:

	NR CA Configuration
	Uplink CA Configurations 
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Maximum
Aggregated bandwidth
(MHz)
	Bandwidth combination set

	CA_n71(2A)
	-
	5, 10, 15, 20
	5,10,15, 20
	
	
	30
	0

	
	
	See n71 channel bandwidths in Table 5.3.5-1 for each carrier up to 25 MHz per carrier
	
	
	30
	4 and 5


Table 2-1: CA_n71(2A) BCS 
For 5MHz+20MHz bandwidth combination,  SCC is victim of IMD3. 
2.1 MSD Analysis
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:
· Power class 3 operation, Tx power level: 23dBm,
· Tx-Rx duplexer isolation: 55dB,
· Post-PA insertion losses: 50dB
· Primary antenna to diversity antenna isolation: 10dB
· SNR: -1 dB
Using the parameters above, the MSD are computed as numbers shown in the Table 2.1-1 below.

	Parameter
	Unit
	Tx Noise SCELL
 (5MHz CBW)

	
	
	Main
	Div.

	Simulated Tx noise @ PA Output 
	dBm/CBW
	-11.6
	-21.6

	Tx-Rx isolation
	dB
	55
	50

	Tx noise
	dBm/CBW
	-62.6
	-67.6

	REFSENS
	dB
	-97.2
	-97.2

	Thermal Noise
	dBm
	-93.2
	-93.2

	Composite Noise
	dBm
	-62.6
	-65.6

	Composite noise after MRC
	dBm
	-65.4

	MSD
	dB
	27.8


Table 2.1-1: CA_71(2A) IMD-based MSD analysis for PCELL and SCELL
3        Conclusions
In this contribution, we presented the results of our MSD analysis for the initial CA_71(2A) with 5MHz + 20MHz Tx BW combination and propose the following:

Proposal: Adopt CA_n71(2A) MSD Levels proposed in Table 3-1 shown below.

	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_71(2A)5
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	-
	27.8
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier center frequency of SCC 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.
NOTE 4:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1.
NOTE 5:      Applicable only to BCS 1.



Table 3-1: CA_n71(2A) MSD Levels for 5MHz +20MHz 
4        References
RP-234017 “Revised WID: Rel-18 High power UE (power class 2) for a single FR1 NR FDD band in UL of NR intra-band and inter-band CA/DC combinations with y bands downlink (y=1,2,3,4,5,6) and x bands uplink (x=1)”, T-Mobile USA, Ericsson, TELUS, Bell Mobility, DISH Network, 3GPP TSG-RAN Meeting #102, Edinburgh, Scotland, December 11-15, 2023
RP-2403628 “WF on PC2 HPUE MSD”, Skyworks Solutions Inc., Huawei, Qualcomm Inc., 3GPP TSG-RAN WG4 Meeting #110, Athens, Greece, February 26 – March 1, 2024




Apple Inc.
Apple Inc.
