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Background - Motivation for Way Forward
This WF aims at summarizing previous WF agreements [1,2,3,4] and becoming a reference document for Release 18.

1 WF on TP Guidelines for Triple Beat MSD Analysis

1.1 WF on Criteria to Detect Triple Beat Issue

P1: Criteria on eligible combinations for TB issue:

· Eligible combinations must be at least 2 uplink (UL) bands with 3 or 4 UL component carriers (CC) and at least 1 FDD band.

· REL-17 eligible combinations are restricted to intra-band contiguous UL CA in either one or both UL bands. For example, DC_25A_n41C is an eligible candidate.

· The non ULCA band must be an FDD band.

· The ULCA band can be either a TDD band or an FDD band. For example, both DC_2C_n71 and DC_3A_n41C.

· ULCA can be configured on each UL band. For example, DC_3C_n7B.

· For DL three-band combinations: triple beat product caused by the other two UL bands may also fall into a third DL band.

P2: Criteria on frequency band group distance:
· For DL two-band combinations: triple beat MSD must be analysed only when the two simultaneous Tx/Rx UL bands are part of the same or adjacent band group as defined in Table 1.

· For DL three-band combinations: triple beat MSD must be analysed only when the third DL bands is simultaneous Tx/Rx with the other UL bands and is part of the same or adjacent band group of one of the other two UL band as defined in Table 1.

Table 1 : Band group definition for adjacent band-group criterion
	FR1 band group range

	Name
	FR1-1 (LB)
	FR1-2 (MB)
	FR1-3 (HB)
	FR1-4 (VHB)
	FR1-5 (UHB)

	Range (MHz)
	600-1000
	1400-2200
	2300-2700
	3300-5000
	5250-7125

	Duplex mode
	Mostly FDD
	Mostly FDD
	FDD and TDD
	TDD only
	TDD only


P3: Criteria to detect triple beat product collision:

· List of parameters for the ULCA band:

· The intra-band contiguous CA UL carrier must be configured with non-contiguous UL RB allocations, for example 1RB + spacing + 1RB,

· The spacing between the RB allocations in each CC must be equal to the affected DL FDD band duplex offset (aka as duplex distance).

· ULCA BW = CC1 BW + CC2 BW for contiguous ULCA.

· List of parameters for the non ULCA FDD band:

· Duplex offset (aka as duplex distance), DL Fc, UL Fc, UL BW, DL BW

· Triple Beat order for MSD analysis:

· In Release-17, capture only triple beat MSD test point for the non-ULCA FDD band due to 1st order triple beat interference.

· Two DL band combinations: A 1st order triple beat product is a 3rd order non-linearity for which a collision with the FDD DL band is true if: Duplex Distance < ULCA BW + FDD DLBW/2 + FDD ULBW/2
· Three DL band combinations: MSD should be analysed for the case when a 1st order triple product caused by the other two UL bands falls into the third band DL carrier.

1.2 WF on MSD Analysis

P4: Triple Beat MSD analysis should evaluate the contribution of three contributors:

· the FDD PA forward and reverse IMD contribution,
· the TDD PA forward and reverse IMD contribution,
· the FDD LNA IMD contribution.
Example of coupling paths for evaluation of TDD PA forward and reverse IMD contribution.
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1.3 WF on Capturing MSD Test Points

P5: Triple beat MSD test points are captured in Reference sensitivity exceptions due to intermodulation interference due to 2UL CA (clause 7.3A.5) or MSD for intermodulation interference due to dual uplink operation for EN-DC in NR FR1 (clause 7.3B.2.3.5) with the following parameters:
ULCA band (TDD or FDD) Parameters

· Must have non-contiguous RB allocation in UL LCRB (ie. 1RB + 1RB)

· Duplex mode (ie. FDD or TDD)

· Spacing between RB allocations in each CC must equal the FDD Victim band duplex offset

· UL CC1 BW and UL CC1 Fc

· UL CC2 BW and UL CC2 Fc

Non-ULCA FDD band Parameters

· DL Fc and UL Fc

· TX LCRB

· RX BW

· TX BW

Triple Beat Order

· 1st order triple beat is for 3rd order non-linearity
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