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<< Start of Changes >>
[bookmark: _Toc21338318][bookmark: _Toc29808426][bookmark: _Toc37068345][bookmark: _Toc37083890][bookmark: _Toc37084232][bookmark: _Toc40209594][bookmark: _Toc40209936][bookmark: _Toc45892895]9.1	General
This clause covers the UE demodulation performance requirements for EN-DC, NE-DC, inter-band NR-DC between FR1 and FR2, and inter-band NR CA between FR1 and FR2.

[bookmark: _Toc21338319][bookmark: _Toc29808427][bookmark: _Toc37068346][bookmark: _Toc37083891][bookmark: _Toc37084233][bookmark: _Toc40209595][bookmark: _Toc40209937][bookmark: _Toc45892896][bookmark: _Toc53176761]9.1.1	Applicability of requirements
The following applicability rules are specified for demodulation performance requirements for interworking:
-	For UEs supporting both SA and NSA,
-	The performance requirements specified in Clause 5 will be verified only for SA except for the sustained downlink data rate test specified in Clause 5.5 and 5.5A.
-	The performance requirements specified in Clause 7 will be verified only for SA except for the sustained downlink data rate test specified in Clause 7.5 and 7.5A.
-	The sustained downlink data rate tests specified in Clauses 5.5, 5.5A and 7.5, 7.5A for SA and in Clause 9.4B for NSA are verified separately.
-	The FR1 EN-DC test cases with the NR TDD DL-UL configurations which are not aligned with LTE's can be tested on the corresponding EN-DC band combinations where UE supports simultaneous transmission and reception.
-	For UEs supporting NR FR1 CA and/or NR CA including FR1 and FR2, the requirements applicability is specified in Table 9.1.1-1.
Table 9.1.1-1: Requirements applicability for UEs supporting NR FR2 CA and NR CA including FR1 and FR2
	Supported scenarios
	Requirements

	NR FR2 CA
	Clause 7.5A

	NR CA including FR1 and FR2
	Clause 9.4A.1

	Both NR FR2 CA and NR CA including FR1 and FR2
	Clause 7.5A



-	For UEs supporting EN-DC including FR2 and/or EN-DC including FR1 and FR2, the requirements applicability is specified in Table 9.1.1-2.
Table 9.1.1-2: Requirements applicability for UEs supporting EN-DC including FR2 and EN-DC including FR1 and FR2
	Supported scenarios
	SDR requirements
	PDSCH requirements
	PDCCH requirements

	EN-DC including FR2
	Clause 9.4B.1.2
	Clause 9.2B.1.2
	Clause 9.3B.1.2

	EN-DC including FR1 and FR2
	Clause 9.4B.1.3
	Clause 9.2B.1.3
	Clause 9.3B.1.3

	Both EN-DC including FR2 and EN-DC including FR1 and FR2
	Clause 9.4B.1.2
	Clause 9.2B.1.2
	Clause 9.3B.1.2



-	For UEs supporting NR-DC including FR1 and FR2, if the FR2 requirements in Clause 7.2 and Clause 7.3 are tested, the test coverage can be considered fulfilled without executing requirements in Clause 9.2B.2 and Clause 9.3B.2.
-	For UEs supporting NR-DC between FR1 and FR2, if requirements in Clause 9.4A.1 are tested under same or higher data rate as in Clause 9.4B.2, the test coverage can be considered fulfilled without executing the requirements in Clause 9.4B.2.
-	For UEs supporting NE-DC and EN-DC, the test coverage of demodulation performance requirements can be considered fulfilled, if the demodulation requirements in Clause 5 and Clause 9.4B.1 are executed for UE under test in the standalone mode.
-	For UEs supporting NE-DC and not supporting EN-DC, the test coverage of demodulation performance requirements can be considered fulfilled, if the demodulation requirements in Clause 5 and Clause 9.4B.3 are executed for UE under test.
-	For UEs supporting NGEN-DC, the test coverage of demodulation performance requirements can be considered fulfilled, if the demodulation requirements in Clause 5 and Clause 9.4B.1 are executed for UE under test.
-	For UEs supporting FR1 intra-band contiguous and non-contiguous EN-DC, the requirements applicability is specified in Table 9.1.1-3.
Table 9.1.1-3: Requirements applicability for UE supporting FR1 intra-band and inter-band EN-DC
	
	Inter-band scenarios are not supported 
	UE indicates “interBandContiguousMRDC”
	UE does not indicate “interBandContiguousMRDC”

	Intra-band scenarios are not supported
	N/A
	Clause 9.5B.1.1 for inter-band scenarios
	Clause 9.5B.1.2 for inter-band scenarios

	UE does not indicate “intraBandENDC-Support”
	Clause 9.5B.1.1 for intra-band scenarios
	Clause 9.5B.1.1 for intra-band and inter-band scenarios
	Clause 9.5B.1.1 for intra-band scenarios

	UE indicates “both” in “intraBandENDC-Support”
	Clause 9.5B.1.1 for intra-band scenarios
	Clause 9.5B.1.1 for intra-band and inter-band scenarios
	Clause 9.5B.1.1 for intra-band scenarios

	UE indicates “non-contiguous” in “intraBandENDC-Support”
	Clause 9.5B.1.2 for intra-band scenarios
	Clause 9.5B.1.1 for inter-band scenarios
	Clause 9.5B.1.2 for intra-band and inter-band scenarios

	Note 1:	Requirements are applicable to intra-band scenarios and only inter-band scenarios from Table 5.5B.4.1-1 of TS 38.101-3 [8] for which Note 4 is applied.




<<Unchanged Sections Skipped>>
9.5B	PDSCH demodulation for DC with power imbalance
[bookmark: _Toc21338329][bookmark: _Toc29808437][bookmark: _Toc37068356][bookmark: _Toc37083901][bookmark: _Toc37084243][bookmark: _Toc40209605][bookmark: _Toc40209947][bookmark: _Toc45892906]9.5B.1	EN-DC
9.5B.1.1	Intra-band contiguous EN-DC within FR1
9.5B.1.1.1	PDSCH
The requirements in this section verify the ability of intra-band contiguous EN-DC UE to demodulate the signal transmitted by the NR SCG in the presence of a stronger E-UTRA MCG. The parameters specified in Table 5.2A.2.2-2 and Table 5.2A.3.2-2 are valid for all intra-band contiguous EN-DC power imbalance tests unless otherwise stated. The test setup for each E-UTRA MCG CC is specified in Clause 9.1.2. During the test, only the PDSCH performance on the NR SCG CC shall be verified.
The test parameters of channel bandwidth and allocated resource blocks are determined by the following procedure:
-	Step 1: First select the CBW combinations with the same BWs between E-UTRA MCG carrier(s) and NR SCG carrier. If there is no such CBW combination, go to Step 1a. Otherwise go to step 2.
-	Step 1a: Select the CBW combinations that the BW of NR SCG carrier is smaller than the BW of E-UTRA MCG carrier(s). If there is no such CBW combination, go to Step 1c.
-	Step 1b: Among the CBW combinations selected from Step 1a, select the CBW combinations with the smallest CBW difference between NR SCG carrier and E-UTRA MCG carrier(s). Go to step 2.
-	Step 1c: Select the EN-DC combinations with smallest CBW difference between the NR SCG carrier and E-UTRA MCG carrier(s). Go to step 2. 
-	Step 2: Among the CBW combinations selected from Step 1, select the EN-DC combination with the largest aggregated CBW.
-	When the BW of NR SCG carrier is smaller than or equal to the BW of E-UTRA MCG carrier(s), test full allocated PRBs
-	When the BW of NR SCG carrier is larger than the BW of E-UTRA MCG carrier(s), test partial allocated PRBs, and the PRB number for testing equals to the PRB number in the full bandwidth of E-UTRA MCG carrier(s).
-	If frequency of NR SCG carrier is higher than E-UTRA MCG carrier, then the test RBs will be allocated on the highest part of NR SCG carrier.
-	If frequency of NR SCG carrier is lower than E-UTRA MCG carrier, then the test RBs will be allocated on the lowest part of NR SCG carrier.
The performance requirements are specified in Table 9.5B.1.1.1-1 and Table 9.5B.1.1.1-2. The downlink physical channel setup according to Annex C.3.1.

Table 9.5B.1.1.1-1: Minimum performance for FDD EN-DC with 15kHz SCS
	Test Number
	Bandwidth (MHz)
	Reference channel
	Power at antenna port (dBm/Hz)
	Reference value
Fraction of Maximum
Throughput (%)

	
	NR SCG CC
	E-UTRA MCG CC
(Note 1)
	NR SCG CC
	E-UTRA MCG CC
	NR SCG CC
	E-UTRA MCG CC
(Note 1)
	NR SCG CC

	1
	Selected EN-DC combination as per the test procedure
	NA
	Derived as per section 5.1.3.2 of TS 38.214 [12]
	-106
	-112
	NA
	85

	Note 1:	The number of E-UTRA MCG carriers depend on the intra-band and inter-band contiguous 
EN-DC configuration and bandwidth combination set



Table 9.5B.1.1.1-2: Minimum performance for TDD EN-DC with 30kHz SCS
	Test Number
	Bandwidth (MHz)
	Reference channel
	Power at antenna port (dBm/Hz)
	Reference value
Fraction of Maximum
Throughput (%)

	
	NR SCG CC
	E-UTRA MCG CC
(Note 1)
	NR SCG CC
	E-UTRA MCG CC
	NR SCG CC
	E-UTRA MCG CC
(Note 1)
	NR SCG CC

	1
	Selected EN-DC combination as per the test procedure
	NA
	Derived as per section 5.1.3.2 of TS 38.214 [12]
	-106
	-112
	NA
	85

	Note 1:	The number of E-UTRA MCG carriers depend on the intra-band and inter-band contiguous 
EN-DC configuration and bandwidth combination set



9.5B.1.2	Intra-band non-contiguous EN-DC within FR1
9.5B.1.2.1	PDSCH
The requirements in this section verify the ability of intra-band non-contiguous EN-DC UE to demodulate the signal transmitted by the NR SCG in the presence of a stronger E-UTRA MCG. The parameters specified in Table 5.2A.2.2-2 and Table 5.2A.3.2-2 are valid for all intra-band non-contiguous EN-DC power imbalance tests unless otherwise stated. The test setup for each E-UTRA MCG CC is specified in Clause 9.1.2. During the test, only the PDSCH performance on the NR SCG CC shall be verified.
The test parameters of channel bandwidth and allocated resource blocks are determined by the following procedure:
-	Step 1: First select the CBW combinations with the same BWs between E-UTRA MCG carrier(s) and NR SCG carrier. If there is no such CBW combination, go to Step 1a. Otherwise go to step 2.
-	Step 1a: Select the CBW combinations that the BW of NR SCG carrier is smaller than the BW of E-UTRA MCG carrier(s). If there is no such CBW combination, go to Step 1c.
-	Step 1b: Among the CBW combinations selected from Step 1a, select the CBW combinations with the smallest CBW difference between NR SCG carrier and E-UTRA MCG carrier(s). Go to step 2.
-	Step 1c: Select the EN-DC combinations with smallest CBW difference between the NR SCG carrier and E-UTRA MCG carrier(s). Go to step 2. 
-	Step 2: Among the CBW combinations selected from Step 1, select the EN-DC combination with the largest aggregated CBW.
-	When the BW of NR SCG carrier is smaller than or equal to the BW of E-UTRA MCG carrier(s), test full allocated PRBs
-	When the BW of NR SCG carrier is larger than the BW of E-UTRA MCG carrier(s), test partial allocated PRBs, and the PRB number for testing equals to the PRB number in the full bandwidth of E-UTRA MCG carrier(s).
-	If frequency of NR SCG carrier is higher than E-UTRA MCG carrier, then the test RBs will be allocated on the highest part of NR SCG carrier.
-	If frequency of NR SCG carrier is lower than E-UTRA MCG carrier, then the test RBs will be allocated on the lowest part of NR SCG carrier.
The performance requirements are specified in Table 9.5B.1.2.1-1 and Table 9.5B.1.2.1-2. The downlink physical channel setup according to Annex C.3.1.

Table 9.5B.1.2.1-1: Minimum performance for FDD EN-DC with 15kHz SCS
	Test Number
	Bandwidth (MHz)
	Reference channel
	Power at antenna port (dBm/Hz)
	Reference value
Fraction of Maximum
Throughput (%)

	
	NR SCG CC
	E-UTRA MCG CC
(Note 1)
	NR SCG CC
	E-UTRA MCG CC
	NR SCG CC
	E-UTRA MCG CC
(Note 1)
	NR SCG CC

	1
	Selected EN-DC combination as per the test procedure
	NA
	Derived as per section 5.1.3.2 of TS 38.214 [12]
	-106
	-112
	NA
	85

	Note 1:	The number of E-UTRA MCG carriers depend on the intra-band and inter-band non-contiguous 
EN-DC configuration and bandwidth combination set



Table 9.5B.1.2.1-2: Minimum performance for TDD EN-DC with 30kHz SCS
	Test Number
	Bandwidth (MHz)
	Reference channel
	Power at antenna port (dBm/Hz)
	Reference value
Fraction of Maximum
Throughput (%)

	
	NR SCG CC
	E-UTRA MCG CC
(Note 1)
	NR SCG CC
	E-UTRA MCG CC
	NR SCG CC
	E-UTRA MCG CC
(Note 1)
	NR SCG CC

	1
	Selected EN-DC combination as per the test procedure
	NA
	Derived as per section 5.1.3.2 of TS 38.214 [12]
	-106
	-112
	NA
	85

	Note 1:	The number of E-UTRA MCG carriers depend on the intra-band and inter-band non-contiguous 
EN-DC configuration and bandwidth combination set




<< End of Changes >>

