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1	Background 

· The guidelines for the new NR-CA MSD table template were captured in WF [1] in Rel-17 for interference due to harmonic and interference due to cross-band isolation.

· In Rel-18, EN-DC MSD test points will be migrated to this new template and the guidelines have been agreed in WF [2]. 

· Under the new template, there is a maximum of two test-points per band combination:
· the so-called “first MSD test point” is mandatory. It captures the worst-case MSD which is specified for the lowest DL CBW:
· For cross-band isolation MSD, the UL is configured with the highest UL CBW and full UL RB allocation. 
· For harmonic MSD, the UL is configured with CBW and RB allocation that ensures the harmonic PSD is entirely integrated by the DL channel.
· the so-called “second MSD test point” is optional: it is intended to accommodate exceptions due to say, regional spectrum allocations, or proponent concerns on specific CBW of interest etc.  This test point does not necessarily need to be 100% compliant to the WF [1,2] guidelines.

· Even with the new table template, the request for BCS4/5 for an inter-band CA or DC band combination may introduce a new highest of a new lowest channel bandwidth. In turn, this means that MSD may need to be re-evaluated for MSD due to harmonic interference, MSD due to cross-band interference, and for MSD due to dual UL interference. WF [1] recommended to check the impact on the agreed MSD test points.

· This WF clarifies:
· Which MSD test point must be revisited, and which MSD test point may need to be re-visited on a case-by-case basis,
· How to handle the maintenance of MSD test points for legacy UEs that may not support the new highest/lowest channel bandwidth introduced by the introduction of BCS4/5,
· How to handle the impact of introducing BCS4/5 on MSD test point due to Rx harmonic mixing for CA_n2-n77 [3] and CA_n5_n77 [4]. 
2 Way Forward on handling MSD test points and legacy UEs
<WF1 on handling MSD test points for harmonic and cross-band isolation interference>
WF1 agreement:
Table 1 and Table 2 indicate in which case the MSD test point must be re-visited, and in which case the MSD test point may need to be revisited on a case-by-case basis for:
· NR-CA combinations when a BCS4/5 request introduces a new highest CBW or a new lowest CBW, 
· EN-DC combinations when a new highest CBW or a new lowest CBW is introduced in one of the constituent frequency band,
· Legacy BCS4/5 NR-CA combinations when a new highest CBW or a new lowest CBW is introduced in one of the constituent frequency band.
[bookmark: _Ref135712487]Table 1: Handling of MSD test points due to cross-band isolation interference
	
	new highest CBW
	new lowest CBW

	UL band
	MUST be revisited
	May be revisited on case-by-case

	DL band
	May be revisited on case-by-case
	MUST be revisited


Table 2: Handling of MSD due to harmonic interference (uplink and/or Rx harmonic mixing)
	
	new highest CBW
	new lowest CBW

	UL band
	May be revisited on case-by-case
	May be revisited on case-by-case

	DL band
	May be revisited on case-by-case
	MUST be revisited


It is recommended that proponents provide justification for the case when the MSD test point may need to be revisited.


<WF2 on handling MSD test points for dual uplink or triple uplink IMD interference>
Background: 
For MSD due to dual and triple UL (triple beat) IMD interference:
· There is only 1 test point per IMD order per victim band, hence the concept of using a second MSD test point is not applicable. Adding a 2nd MSD test point would go against the agreed BC simplification guidelines,
· The introduction of a new lowest CBW impacts the legacy MSD test points. However, such request has been made only for band n41 to support 5MHz CBW, and this CBW is intended only for Scell operation. 
WF2 agreement: There is no need to revisit the MSD test points due to dual UL or triple UL IMD interference.


<WF3 on handling legacy UEs>
Background: Legacy UEs may not support the new highest/lowest CBW introduced by BCS4/5 request. 

WF3 agreement:
For MSD test points due to harmonic interference and cross-band isolation interference:
1) To ensure the conformance testing of legacy UEs is not impacted, the so-called “1st MSD test point” remains unchanged, i.e., it remains the baseline mandatory MSD test point.
2) When the MSD test point must be or may be revisited on case-by-case basis, the new MSD test point becomes the 2nd optional MSD test point in the current Release where BCS4/5 is introduced,
3) If the 2nd optional test point is already specified, the revisited MSD test point replaces/overwrites the legacy agreed 2nd optional test point.



3 Way Forward on handling BCS4/5 requests for CA_n2-n77 and CA_n5-n77

<WF4 on handling new MSD test point for CA_n2-n77>
Background:
· For CA_n2-n77, the highest supported CBW for band n2 is 20MHz (BCS0 and BCS1). 
· The introduction of BCS4/5 introduces a new band n2 highest DL channel of 40MHz.
· CA_n2-n77 is subject to MSD due to Tx harmonic, Rx harmonic mixing (UL1/DL2) and dual UL IMD interference. The new highest DL 40MHz CBW may impact only the Rx harmonic mixing MSD test point for which there are already 2 test points.
· According to WF1 Table 2, the MSD test point may be revisited with justification from proponents.
WF4 agreement: 
Provided that proponents justify the need to revisit the band n2 40MHz CBW MSD due to UL1/DL2 Rx harmonic mixing, the 2nd “optional” MSD test point may be updated, and MSD is FFS for PC3, PC2 and PC1.5 as captured in Table 3, Table 4, Table 5. The legacy “first MSD test point” remains unchanged.
[bookmark: _Ref135719700]Table 3: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC3 aggressor NR UL band for DL NR CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n77
	n2
	[20]
	[15]
	[100 (RBstart=0)]
	40
	[FFS]
	NOTE 7
	UL1/DL2

	
NOTE 7:	The requirements should be verified for UL NR-ARFCN of the aggressor (higher) band (superscript HB) such that   in MHz and  with [image: ] the carrier frequency in the victim (lower) band and [image: ] the channel bandwidth configured in the higher band.




[bookmark: _Ref135719702]Table 4: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC2 aggressor NR UL band for DL NR CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n77
	n2
	[20]
	[15]
	[100 (RBstart=0)]
	40
	[FFS]
	NOTE 4
	UL1/DL2

	
NOTE 4:	The requirements should be verified for UL NR-ARFCN of the aggressor (higher) band (superscript HB) such that   in MHz and  with [image: ] the carrier frequency in the victim (lower) band and [image: ] the channel bandwidth configured in the higher band.




[bookmark: _Ref135719704]Table 5: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC1.5 aggressor NR UL band for DL NR CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n77
	n2
	[20]
	[15]
	[100 (RBstart=0)]
	40
	[FFS]
	NOTE 4
	UL1/DL2

	
NOTE 4:	The requirements should be verified for UL NR-ARFCN of the aggressor (higher) band (superscript HB) such that   in MHz and  with [image: ] the carrier frequency in the victim (lower) band and [image: ] the channel bandwidth configured in the higher band.




<WF5 on handling new MSD test point for CA_n5-n77>
Background:
· For CA_n5-n77, the highest supported CBW for band n5 is 20MHz (BCS0 and BCS1). 
· The introduction of BCS4/5 introduces a new band n5 highest DL channel of 25MHz.
· CA_n5-n77 is subject to MSD due to Tx harmonic, Rx harmonic mixing (UL1/DL4) and dual UL IMD interference. The new highest DL 40MHz CBW may impact only the Rx harmonic mixing MSD test point for which there are already 2 test points.
· According to WF1 Table 2, the MSD test point may be revisited with justification from proponents.
WF5 agreement: 
Proponents do not see the need to update the 2nd MSD test point. Therefore, according to WF1 the test points for CA_n5_n88 UL1/DL4 Rx harmonic mixing remain unchanged.  
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