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1. Introduction
In this document, we evaluate MSD for CA_n5B-n12, CA_n5B-n14, and CA_n5B-n29 LB-LB CA combinations.
2. Discussion
In the last meeting, a WF [1] was approved to analyze MSD according to the test points in Table 2-1 using 1RB+1RB resource allocation consistent with the existing specification where 1 band includes intra-band contiguous ULCA. Square brackets were placed for the UL configuration since a concern was raised in the last meeting that the full IMD emission may not occur within the specified DL band especially when the resource allocation is reduced from 10RB+10RB to 1RB+1RB. In this contribution, we finalize the MSD.
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n5-n12
	n5
	829
	10
	1 (RBSTART=[0])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	1 (RBSTART=[52])
	884
	N/A
	
	

	
	n12
	N/A
	5
	N/A
	[743.5]
	TBD
	FDD
	[IMD9]

	CA_n5-n14
	n5
	829
	10
	1 (RBSTART=[0])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	1 (RBSTART=[52])
	884
	N/A
	
	

	
	n14
	N/A
	5
	N/A
	[765.5]
	TBD
	FDD
	[IMD7]

	CA_n5-n29
	n5
	829
	10
	1 (RBSTART=[0])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	1 (RBSTART=[52])
	884
	N/A
	
	

	
	n29
	N/A
	5
	N/A
	[725.5]
	TBD
	FDD
	[IMD11]


Table 2-1: LB-LB CA combinations with CA
Architecture assumptions for the 2-antenna case with triplexer on each antenna except CA_n5-n29 where we have diplexer on the 2nd antenna are shown in Figure 2-1.:
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Figure 2-1: Architecture Assumption
Filter Assumptions relevant to the MSD analysis will be as shown in Table 2-2.:

	Attenuation and Isolation Parameter
	Value (dB)
	Comment

	Antenna ISO
	10
	Main antenna to diversity antenna

	Band n5 Tx – Rx rejection at n12/14/29 Rx
	55
	Triplexer 1 (Cross-band isolation); n5->n12/14/29 case

	Band n5 Ant – Tx rejection at n12/14/29 Rx
	27
	Triplexer 1 (Ant – Tx response); n5->n12/14/29 case

	Band n12/15/29 Tx – Rx rejection at n5 Tx
	55
	Triplexer 1 (Cross-band isolation); n5->n12/14/29 case

	Band n12/14/29 Ant – Rx rejection at n5 Tx
	40
	Di/Triplexer 2 (Ant – Rx response); n5->n12/14/29 case


Table 2-2: Triplexer filter assumptions
Observation 1: 2 antenna architecture assumed for the requirements.

A quick calculation can be done to see whether IMD order can reach the DL band.

[image: image2.emf]GB=312.5KHz

RB spacing

Combo TXLO max DF RXLO DLedge order status order to use

CA_n5B-n12 834 19.375 743.5 746 9.083871miss 11

CA_n5B-n14 834 19.375 765.5 768 6.812903hit 7

CA_n5B-n29 834 19.375 725.5 728 10.94194edge 11 or 13


Observation 2: With 1RB allocated in each CC, all the IMD orders presented in Table 2-1 cannot reach the victim DL for 2 out of the 3 cases. 
The next highest odd IMD order must be used with modifications to the 1RB position in each CC for CA_n5B-n12 and CA_n5B-n29. CA_n5B-n14 IMD7 is ok. Partial IMD11 for CA_n5B-n29 hits the DL, so IMD11 or IMD13 could be chosen since the measurement results are the ~ the same.
Peak IMD emissions miss the DL BW with current specified UL configuration with RBs allocated at the outer CC edges as shown in Figure 2-2, so if UL allocation is reduced to 1RB+1RB, the worst-case emission will not occur in the DL BW unless 1RB spacing is reduced to make the IMD order higher as shown in Figure 2-3.
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Figure 2-2: IMD landscape for 10RB+10RB with allocation at outer edges
After UL allocation position adjustment, peak IMD emission occurs in DL BW as follows:
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Figure 2-3: IMD landscape for 1RB+1RB with allocation at outer edge
Narrowing the 1RB+1RB spacing has its drawbacks. The IMD3 emissions will not get filtered by the TX band filter if the B26 filter is used as opposed to the B5 dedicated filter, so back-off is required to make sure IMD3 is at least -13dBm/MHz, assuming the IMD3 emission does not land in any protected band. With a dedicated B5 filter IMD3 gets sufficient attenuation outside of B5 TX band, so no backoff is required, but MSD is more.
Observation 3: Narrowing the RB spacing may require backoff to meet the general spurious emission of -13dBm/MHz requirement depending on UE implementation of a n26 filter or a dedicated n5 filter.

Considering the previous observations, the MSD analysis for both implementations is shown in Table 2-3. even though the guaranteed rejection of the TX emission at the DL victim BW remains the same: For the specification, we should take the MSD that will cover the worst-case implementation since that MSD should cover the cases of all RB allocations at the DL victim frequency.
A note should be made that for CA_n5B-n29, partial IMD11 [1RB0+1RB51] overlaps the DL band which is equivalent to the level of the full IMD13 for [1RB7+1RB43]. The plot in Figure 2-3 shows the result for IMD13, although the analysis and final specification can use IMD11 with ~ the same MSD. The higher order partial overlap is chosen in this case.
[image: image5.emf]Scenario

Combination

IMD order

RX chain Primary Diversity Primary Diversity Primary Diversity Primary Diversity Primary Diversity Primary Diversity

TX_total -95.3 -81.5 -75.6 -61.6 -101.3 -87.9 -89.3 -75.3 -71.3 -57.3 -93.2 -79.3

Thermal -93.0 -93.0 -93.0 -93.0 -93.0 -93.0 -93.0 -93.0 -93.0 -93.0 -93.0 -93.0

Composite -91.0 -81.2 -75.5 -61.6 -92.4 -86.7 -87.7 -75.2 -71.3 -57.3 -90.1 -79.1

MRC REFSENS

REFSENS

MSD 5.8 21.7 3.6 9.4 26.0 6.9

-97 -97 -97 -97 -97 -97

-91.2 -75.3 -93.4 -87.6 -71.0 -90.1

IMD11 IMD7 IMD11 IMD11 IMD7 IMD11

B26 filter B5 dedicated filter

CA_n5B-n12 CA_n5B-n14 CA_n5B-n29 CA_n5B-n12 CA_n5B-n14 CA_n5B-n29


Table 2-3: MSD Analysis assuming 2 filter implementations
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n5-n12
	n5
	829
	10
	1 (RBSTART= [7])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	1 (RBSTART= [43])
	884
	N/A
	
	

	
	n12
	N/A
	5
	N/A
	[743.5]
	[9.4]
	FDD
	[IMD11]

	CA_n5-n14
	n5
	829
	10
	1 (RBSTART= [0])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	1 (RBSTART= [51])
	884
	N/A
	
	

	
	n14
	N/A
	5
	N/A
	[765.5]
	[26.0]
	FDD
	[IMD7]

	CA_n5-n29
	n5
	829
	10
	1 (RBSTART= [0])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	1 (RBSTART= [51])
	884
	N/A
	
	

	
	n29
	N/A
	5
	N/A
	[725.5]
	[6.9]
	FDD
	[IMD11]


Table 2-4: Proposed Specification
Proposal 1: Use MSD values as shown in Table 2-4.

3. Conclusion
Observation 1: 2 antenna architecture assumed for the requirements.

Observation 2: With 1RB allocated in each CC, all the IMD orders presented in Table 2-1 cannot reach the victim DL for 2 out of the 3 cases. 

Observation 3: Narrowing the RB spacing may require backoff to meet the general spurious emission requirement depending on UE implementation of a n26 filter or a dedicated n5 filter. 
Table 2-4: Proposed Specification
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n5-n12
	n5
	829
	10
	1 (RBSTART= [7])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	1 (RBSTART= [43])
	884
	N/A
	
	

	
	n12
	N/A
	5
	N/A
	[743.5]
	[9.4]
	FDD
	[IMD11]

	CA_n5-n14
	n5
	829
	10
	1 (RBSTART= [0])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	1 (RBSTART= [51])
	884
	N/A
	
	

	
	n14
	N/A
	5
	N/A
	[765.5]
	[26.0]
	FDD
	[IMD7]

	CA_n5-n29
	n5
	829
	10
	1 (RBSTART= [0])
	874
	N/A
	FDD
	N/A

	
	
	839
	10
	1 (RBSTART= [51])
	884
	N/A
	
	

	
	n29
	N/A
	5
	N/A
	[725.5]
	[6.9]
	FDD
	[IMD11]


Proposal 1: Use the 2-antenna MSD values as shown in Table 2-4.
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