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1. Introduction
BCS2 was proposed for the combination with only single uplink in band n71 is required. However the existing BCS0/1 requires two uplink which is different from the new requirement. The contribution discuss how to specify the configuration and characterize MSD for the single uplink case.
2. Discussion
For DC_(n)71AA, the operator requires DL aggregated BW up to 35MHz but only requires uplink in NR band n71: 
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Table 1. New required BCS2 configuration
However this makes BCS2 behaviour different from BCS0/1 since the existing BCS requires mandatory dual UL if UE reports supporting of dynamic power sharing. 
Observation 1: BCS2 behaviour is different from BCS0/1 when UE supports dynamic power sharing.
There are different approach to achieve the new BCS2 requirement. One thinking is to allow BCS0/1 for single switched UL and same on BCS2 thus no new note is needed. BCS0/1 and BCS2 can apply same requirement that makes UE behavior same on all BCS. :
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	Single UL allowed

	DC_(n)71AA2
	DC_(n)71AA
	For BCS0 and BCS1: No4 
For BCS2: Yes

	NOTE 1:   Uplink EN-DC configurations are the configurations supported by the present release of specifications.
NOTE 2:   Requirements in this specification apply for NR SCS of 15 kHz only.
NOTE 3:   Single UL allowed due to potential emission issues, not self-interference.
NOTE 4:   For UE(s) supporting dynamic power sharing it is mandatory to do dual simultaneous UL. For UE(s) not supporting dynamic power sharing single UL is allowed.
NOTE 5:   The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers.
NOTE 6:   Only single switched UL is supported


Table 2. Intra-band contiguous EN-DC configurations-initial thinking
This may introduce defining A-MPR for UL DC_(n)71AA BCS2 which is unnecessary RAN4 workload that the proponent is not interested in.
Another thinking is to add note 6 which makes the BCS2 like “operation of DC_42_n77” that it is only fallback of higher order combinations. This is feasible since UE can report BCS information on higher order combos as well as BCS of its fallback combos. And UE must report BCS information of fallback combos due to it may be consider as default BCS (BCS0) if not signaled.
Observation 2: With the “DC_42_n77-like” approach, UE must report BCS information of fallback combinations.
	E-UTRA – NR configuration / Bandwidth combination set
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	NOTE 1:	Void
NOTE 2:	Void
NOTE 3:	For maximum DL aggregated bandwidth of 25 and MHz, the asymmetric UL and DL channel bandwidth combination set 0 of Table 5.3.6-1 in TS 38.101-1 [2] is used with a maximum UL contiguous aggregated bandwidth of 20 MHz. Furthermore, a restriction is imposed on bandwidth combinations so that only a subset of BCS1 is allowed to be used on the uplink, and this subset is equivalent to BCS0.
NOTE4:	Only single switched UL is supported.
NOTE5:	The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers.
NOTE6:          For maximum DL aggregated bandwidth of 35MHz, the bandwidth combination set 2 is not used alone as fall back mode of other band combinations in which UL in E-UTRA Band 71 is not used.


Table 3. Intra-band contiguous EN-DC configurations
In existing 38.101-3 for this combination, MSD has been specified for dual uplink operation, but not single uplink operation. It would be need to evaluate MSD test points due to single uplink in n71. Considering TX/RX separation of the band is 46MHz, there will be further MSD when aggregated bandwidth is larger than 20MHz when uplink frequency is close to downlink frequency range. And we don’t have to specify multiple test points with same mechanism. Below table 1 lists our suggestion for MSD test points due to single uplink operation:

	
	NR + LTE (BW)
	
	NR (BW)
	Remark

	DL
	20 + 5
	UL
	20
	CIM5 (better MSD due to smaller gap)

	
	15/20 + 10
	
	15/20
	CIM3(no need due to not worst MSD case)
CIM5+TX IM3

	
	15/20 + 15
	
	15/20
	CIM3
CIM5+TX IM3
No need test point due to no new MSD mechanism and not worst MSD



Table 4. Suggested new MSD test points


Calculation assumptions are listed in Table 1:

	Parameter
	Value
	Unit

	n71 filter T/R isolation 
	52
	dB

	CIM3
	-60
	dBc

	CIM5
	-70
	dBc

	Measured IMD3 spur level due to wanted and its image at PA output
	-17.5
	dBm

	Front-end loss 
	4
	dB

	Thermal noise at n71 RX ANT port
	-164.2
	dBm/Hz

	Transceiver effective phase noise 
	-140
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB


Table 4 Receiver performance parameters for MSD analysis
Hence we got MSD values as below table:

	EN-DC configuration / channel allocations /MSD

	EN-DC configuration
	E-UTRA/NR band
	FC (UL)
(MHz)
	Channel bandwidth
(MHz)
	UL
allocation (LCRB)
	FC (DL)
(MHz)
	MSD
(dB)
	Duplex mode

	DC_(n)71AA
	71
	NA
	5
	0 (RBend =NA)
	639.5
	7.2
	FDD

	
	n71
	673
	20x
	5 (RBstart = 14)
	627
	0
	

	DC_(n)71AA
	71
	NA
	10
	0 (RBend = NA)
	642
	19.7
	

	
	n71
	673
	20x
	5 (RBstart = 0)
	627
	0
	

	NOTE x:	Only applicable for BCS2 configuration



Table 5: Intra-band contiguous CA with one uplink configuration for reference sensitivity

3. Reference:
1. R4-2011619, TP for TR 37.817-01-01: CA_n71(2A)


4. Text Proposal for TR 38.717-01-01:


---Start of changes---

[bookmark: _Toc42512610][bookmark: _Toc69977438]5.x	DC_(n)71AA
5.x.1	Channel bandwidths per operating band for DC
Table 5.x.1-1: Supported channel bandwidths per DC configuration
	
	
	E-UTRA – NR configuration / Bandwidth combination set

	Downlink
EN-DC configuration
	Uplink EN-DC configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth (MHz)
	BCS

	
	
	Channel bandwidths for E-UTRA carrier (MHz)
	Channel bandwidths NR for carrier (MHz)
	Channel bandwidths for E-UTRA carrier (MHz)
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	NOTE 3:	For maximum DL aggregated bandwidth of 25 MHz, the asymmetric UL and DL channel bandwidth combination set 0 of Table 5.3.6-1 in TS 38.101-1 [2] is used with a maximum UL contiguous aggregated bandwidth of 20 MHz. Furthermore, a restriction is imposed on bandwidth combinations so that only a subset of BCS1 is allowed to be used on the uplink, and this subset is equivalent to BCS0.
NOTE x: For maximum DL aggregated bandwidth of 35MHz, the bandwidth combination set 2 is not used alone as fall back mode of other band combinations in which UL in E-UTRA Band 71 is not used.



Configuration for DC
Table 5.x.1-2:  Intra-band contiguous EN-DC configurations
	[bookmark: _Hlk515953743]EN-DC
configuration
	Uplink EN-DC
configuration
	Single UL allowed

	DC_(n)71AA2
	DC_(n)71AA
	For BCS0 and BCS1: No4 
For BCS2: N/Ay

	NOTE 2:   Requirements in this specification apply for NR SCS of 15 kHz only.
NOTE 4:   For UE(s) supporting dynamic power sharing it is mandatory to do dual simultaneous UL. For UE(s) not supporting dynamic power sharing single UL is allowed.
NOTE y:   The combination is not used alone as fall back mode of other band combinations in which UL in Band 71 is not used.


< Editor’s note: Please use the same NOTE numbering as in TS 38.101-3.>

5.x.2	Spurious emission band UE co-existence for DC
No additional modification is needed for BCS2

5.x.3		MSD analysis for DC
There are additional test points due to single UL in n71 with introduction of BCS2:
Table 5.x.3-1: Reference sensitivity (MSD) for intra-band contiguous EN-DC
	EN-DC configuration / channel allocations /MSD

	EN-DC configuration
	E-UTRA/NR band
	FC (UL)
(MHz)
	Channel bandwidth
(MHz)
	UL
allocation (LCRB)
	FC (DL)
(MHz)
	MSD
(dB)
	Duplex mode

	DC_(n)71AA
	71
	NA
	5
	0 (RBend =NA)
	639.5
	7.2
	FDD

	
	n71
	673
	20x
	5 (RBstart = 14)
	627
	0
	

	DC_(n)71AA
	71
	NA
	10
	0 (RBend = NA)
	642
	19.7
	

	
	n71
	673
	20x
	5 (RBstart = 0)
	627
	0
	

	NOTE x:	Only applicable for BCS2 configuration



5.x.4	MPR, AMPR requirements
No modification is needed for BCS2

---End of changes---
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