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<< Start of changes>>
[bookmark: _Toc13090824][bookmark: _Toc13090825]9	Demodulation performance requirements for interworking
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: _Toc13090826]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 Section 5 will be verified only for SA except for the sustained downlink data rate test specified in Section 5.5 and 5.5A.
-	The performance requirements specified in Section 7 will be verified only for SA except for the sustained downlink data rate test specified in Section 7.5 and 7.5A.
-	The sustained downlink data rate tests specified in Sections 5.5, 5.5A and 7.5, 7.5A for SA and in Section 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.
[bookmark: _Toc13090827]-	For UEs supporting NR FR1 CA and 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
	Section 7.5A

	NR CA including FR1 and FR2
	Section 9.4A.1

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



-	For UEs supporting EN-DC including FR2 and 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
	Requirements

	EN-DC including FR2
	Section 9.4B.1.2

	EN-DC including FR1 and FR2
	Section 9.4B.1.3

	Both EN-DC including FR2 and EN-DC including FR1 and FR2
	Section 9.4B.1.2



-	For UEs supporting NR-DC, the requirements applicability is specified in Table 9.1.1-X.
Table 9.1.1-X. Requirements applicability for UEs supporting NR-DC including including FR1 and FR2
	Supported scenarios
	Requirements

	NR-DC including FR1 and FR2
	Section 9.2B.2, 9.3B.2



9.1.1.1	Applicability of requirements for optional UE features
For UE which supports optional UE features the additional performance requirements from Table 9.1.1.1-1 should be applied.
Table 9.1.1.1-1: Requirements applicability for optional UE features
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)

	FR1 FDD
	PDSCH
	5.2.3.1.1  Minimum requirements for PDSCH Mapping Type A (Test 2-1, 2-2, 3-1, 4-1)
	EN-DC

	
	FR1 TDD
	PDSCH
	5.2.3.2.1	 Minimum requirements for PDSCH Mapping Type A (Test 2-1, 2-2, 3-1, 4-1)
	EN-DC

	
	FR2 TDD
	PDSCH
	7.2.2.2.1 Minimum requirements for PDSCH Mapping Type-A  (Test 2-1 to 2-6)
	EN-DC



[bookmark: _Toc13090828]9.1.1.2	Applicability of requirements for mandatory UE features with capability signalling
[bookmark: _Toc13090829]9.1.2	E-UTRA Cell setup
This sub-clause provides the parameters for E-UTRA cell during the demodulation performance test for EN-DC unless otherwise stated. For EN-DC with multiple E-UTRA carriers or bands, randomly selected one carrier or band can be used as E-UTRA Pcell for the connection setup unless otherwise stated.
[bookmark: _Toc13090830]9.1.2.1	FDD
The parameters specified in Table 9.1.2.1-1 and Table 9.1.2.1-2 are used to setup E-UTRA cell. One of test setup in Table 9.1.2.1-2 will be selected for the E-UTRA Cell depending on the maximum bandwidth of an E-UTRA carrier for all the EN-DC band combinations supported by the UE.
The measurement channels in Table 9.1.2.1-2 and OCNG pattern OP.1 FDD are specified in TS 36.101 [4]. The physical channel setup with downlink power allocation is according to Annex C.3.2 of TS 36.101 [4].
Table 9.1.2.1-1: Common Test Parameters (FDD)
	Parameter
	Unit
	Value 

	Cyclic prefix
	
	Normal

	Physical Cell ID
	
	0

	Number of PDCCH symbols
	symbols
	1

	 PHICH Ng (Note 1)
	
	1

	PHICH duration
	
	Normal

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM

	Propagation condition
	
	Static propagation condition
No external noise sources are applied

	Transmission mode
	
	1

	Transmission time difference between E-UTRA cell and NR cell(s)
	μs
	0

	Antenna configuration
	
	All NR cells are in FR1: 1x2
Any NR cell is in FR2: 1 TxNote 1

	Codebook subset restriction
	
	10

	Symbols for all unused REs
	
	OCNG in Annex A.5

	Note 1:	As the link can be provided over the air, the UE Rx antenna configuration is not relevant for the test configuration and has no impact on the test implementation.



Table 9.1.2.1-2: Specific Test Parameters (FDD [64QAM])
	Test setup
	Bandwidth (MHz)
	Downlink power allocation (dB)

	
	
	[image: ]
	[image: ]
	

	1
	5
	0
	0
	0

	2
	10
	0
	0
	0

	3
	15
	0
	0
	0

	4
	20
	0
	0
	0



[bookmark: _Toc13090831]9.1.2.2	TDD
The parameters specified in Table 9.1.2.2-1 and Table 9.1.2.2-2 are used to setup an E-UTRA cell. One of test setup in Table 9.1.2.2-2 will be selected for the E-UTRA Cell depending on the maximum bandwidth of an E-UTRA carrier for all the EN-DC band combinations supported by the UE.
The measurement channels in Table 9.1.2.2-2 and OCNG pattern OP.1 TDD are specified in TS 36.101 [4]. The physical channel setup with downlink power allocation is according to Annex C.3.2 of TS 36.101 [4].
Table 9.1.2.2-1: Common Test Parameters (TDD)
	Parameter
	Unit
	Value 

	UL DL configuration
	
	2 (Note1)

	Special subframe configuration
	
	7

	Number of PDCCH symbols
	symbols
	1

	PHICH Ng (Note 3)
	
	1

	PHICH duration
	
	Normal

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM

	Propagation condition
	
	Static propagation condition
No external noise sources are applied

	Transmission mode
	
	1

	Transmission time difference between E-UTRA cell and NR cell(s)
	μs
	0

	Antenna configuration
	
	All NR cells are in FR1: 1x2
Any NR cell is in FR2: 1 TxNote 2

	Codebook subset restriction
	
	10

	Symbols for all unused REs
	
	OCNG in Annex A.5

	NOTE 1:	The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame when TDD-TDD EN-DC configuration is configured during the test.
NOTE 2:	As the link can be provided over the air, the UE Rx antenna configuration is not relevant for the test configuration and has no impact on the test implementation.



Table 9.1.2.2-2: Specific Test Parameters (FDD 64QAM)
	Test setup
	Bandwidth (MHz)
	Downlink power allocation (dB)
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	[image: ]
	

	1
	10
	0
	0
	0

	2
	15
	0
	0
	0

	3
	20
	0
	0
	0



[bookmark: _Toc13090832]9.2	PDSCH Demodulation
[bookmark: _Toc13090833]9.2A	PDSCH demodulation for CA
[bookmark: _Toc13090834]9.2A.1	NR CA between FR1 and FR2
(Void)
[bookmark: _Toc13090835]9.2B	PDSCH demodulation for DC
[bookmark: _Toc13090836]9.2B.1	EN-DC
[bookmark: _Toc13090837]9.2B.1.1	EN-DC within FR1
[bookmark: _Toc13090838]9.2B.1.1.1	PDSCH
The test setup for E-UTRA PCell is specified in Section 9.1.2. The NR PDSCH demodulation performance requirements for NR are specified in Section 5.2. During the test, only the PDSCH performance on the NR cell(s) shall be verified.
[bookmark: _Toc13090839]9.2B.1.2	EN-DC including FR2 NR carrier only
[bookmark: _Toc13090840]9.2B.1.2.1	PDSCH
The test setup for E-UTRA PCell is specified in Section 9.1.2. The NR PDSCH demodulation performance requirements for NR are specified in Section 7.2. During the test, only the PDSCH performance on the NR cell(s) on FR2 carriers shall be verified.
[bookmark: _Toc13090841]9.2B.1.3	EN-DC including FR1 and FR2 NR carriers
(Void)
[bookmark: _Toc13090842]9.2B.2	NR DC between FR1 and FR2
9.2B.2.1	PDSCH
The test setup for FR1 PCell is specified in Section 5.2.2.1.1 as those for Test 1-1 in Table 5.2.2.1.1-3. The test setup for FR2 cell(s) is specified in Section 7.2. During thet test, only the PDSCH performance on FR2 NR cell(s) shall be verified. The PDSCH demodulation performance requirements for NR FR2 cell(s) are specified in Section 7.2.

[bookmark: _Toc13090843]9.3	PDCCH demodulation
[bookmark: _Toc13090844]9.3A	PDCCH demodulation for CA
[bookmark: _Toc13090845]9.3A.1	NR CA between FR1 and FR2
(Void)
[bookmark: _Toc13090846]9.3B	PDCCH demodulation for DC
[bookmark: _Toc13090847]9.3B.1	EN-DC
[bookmark: _Toc13090848]9.3B.1.1	EN-DC within FR1
[bookmark: _Toc13090849]9.3B.1.1.1	PDCCH
The test setup for E-UTRA PCell is specified in Section 9.1.2. The NR PDCCH demodulation performance requirements for NR are specified in Section 5.3. During the test, only the PDCCH performance on the single NR cell shall be verified.
[bookmark: _Toc13090850]9.3B.1.2	EN-DC including FR2 NR carrier only
[bookmark: _Toc13090851]9.3B.1.2.1	PDCCH
The test setup for E-UTRA PCell is specified in Section 9.1.2. The NR PDCCH demodulation performance requirements are specified in Section 7.3. During the test, only the PDCCH performance on the single NR cell shall be verified.
[bookmark: _Toc13090852]9.3B.1.3	EN-DC including FR1 and FR2 NR carriers
(Void)
[bookmark: _Toc13090853]9.3B.2	NR DC between FR1 and FR2
9.3B.2.1	PDCCH
The test setup for FR1 PCell is specified in Section 5.2.2.1.1 as those for Test 1-1 in Table 5.2.2.1.1-3. The test setup for FR2 cell is specified in Section 7.3. During thet test, only the PDCCH performance on FR2 NR cell shall be verified. The PDCCH demodulation performance requirements for NR FR2 cell are specified in Section 7.3.

<< Unchanged part skipped>>
[bookmark: _Toc13090865][bookmark: _Toc13090866]10	CSI reporting requirements for interworking
10.1	General
This clause specifies CSI performance requirements for EN-DC, NE-DC, inter-band NR-DC between FR1 and FR2, and inter-band NR CA between FR1 and FR2.
The definition of frequency ranges (FR1 and FR2) are specified in table 5.1-1 of TS 38.101-3 [8].
[bookmark: _Toc13090867]10.1.1	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 6 will be verified only for SA.
-	The performance requirements specified in Clause 8 will be verified only for SA.
-	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.
[bookmark: _Toc13090868]10.1.1.1	Applicability of requirements for optional UE features
For UE which supports optional UE features the additional performance requirements from Table 10.1.1.1-1 should be applied.
Table 10.1.1.1-1: Requirements applicability for optional UE features
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)
	FR1 FDD
	PDSCH
	6.2.3.1.1	.1  Minimum requirement for CQI periodic reporting
6.3.3.1.2  Single PMI with 8TX TypeI-SinglePanel Codebook
6.4.3.1 (Test 1 - 4)
	EN-DC

	
	FR1 TDD
	PDSCH
	6.2.3.2.1.1 Minimum requirement for CQI periodic reporting
6.3.3.2.2	 Single PMI with 8TX TypeI-SinglePanel Codebook
6.4.3.2 (Test 1 - 4)
	EN-DC

	
	FR2 TDD
	PDSCH
	8.2.2.2.1.1 Minimum requirement for periodic CQI reporting

8.4.2.2 (Test 1 – 3)
	EN-DC



[bookmark: _Toc13090869]10.1.1.2	Applicability of requirements for mandatory UE features with capability signalling
[bookmark: _Toc13090870]10.2	Reporting of Channel Quality Indicator (CQI)
[bookmark: _Toc13090871]10.2A	Reporting of Channel Quality Indicator (CQI) for CA
(Void)
[bookmark: _Toc13090872]10.2B	Reporting of Channel Quality Indicator (CQI) for DC
[bookmark: _Toc13090873]10.2B.1	EN-DC
[bookmark: _Toc13090874]10.2B.1.1	EN-DC within FR1
The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR CQI reporting requirements are specified in Clause 6.2. During the test, only the performance based on NR requirements on the NR cell(s) shall be verified.
[bookmark: _Toc13090875]10.2B.1.2	EN-DC including FR2 NR carrier
The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR CQI reporting requirements are specified in Clause 8.2. During the test, only the performance based on NR requirements on the NR cell(s) on FR2 carriers shall be verified.
[bookmark: _Toc13090876]10.2B.1.3	EN-DC including FR1 and FR2 NR carriers
(Void)
[bookmark: _Toc13090877]10.2B.2	NR DC between FR1 and FR2
The test setup for FR1 PCell is specified in Section 5.2.2.1.1 as those for Test 1-1 in Table 5.2.2.1.1-3. The test setup for FR2 cell is specified in Section 8.1.2 and 8.2. During thet test, only the CQI performance on FR2 NR cell shall be verified. The CQI demodulation performance requirements for NR FR2 cell are specified in Section 8.2.
[bookmark: _Toc13090878]10.3	Reporting of Precoding Matrix Indicator (PMI)
[bookmark: _Toc13090879]10.3A	Reporting of Precoding Matrix Indicator (PMI) for CA
(Void)
[bookmark: _Toc13090880]10.3B	Reporting of Precoding Matrix Indicator (PMI) for DC
[bookmark: _Toc13090881]10.3B.1	EN-DC
[bookmark: _Toc13090882]10.3B.1.1	EN-DC within FR1
The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR PMI reporting requirements are specified in Clause 6.3. During the test, only the performance based on NR requirements on the NR cell(s) shall be verified.
[bookmark: _Toc13090883]10.3B.1.2	EN-DC including NR FR2 carrier
The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR PMI reporting requirements are specified in Clause 8.3. During the test, only the performance based on NR requirements on the NR cell(s) on FR2 carriers shall be verified.
[bookmark: _Toc13090884]10.3B.1.3	EN-DC including FR1 and FR2 NR carriers
(Void)
[bookmark: _Toc13090885]10.3B.2	NR DC between FR1 and FR2
The test setup for FR1 PCell is specified in Section 5.2.2.1.1 as those for Test 1-1 in Table 5.2.2.1.1-3. The test setup for FR2 cell is specified in Section 8.1.2 and 8.3. During thet test, only the PMI performance on FR2 NR cell shall be verified. The PMI demodulation performance requirements for NR FR2 cell are specified in Section 8.3.
[bookmark: _Toc13090886]10.4	Reporting of Rank Indicator (RI)
[bookmark: _Toc13090887]10.4A	Reporting of Rank Indicator (RI) for CA
[bookmark: _Toc13090888]10.4B	Reporting of Rank Indicator (RI) for DC
[bookmark: _Toc13090889]10.4B.1	EN-DC
[bookmark: _Toc13090890]10.4B.1.1	EN-DC within FR1
The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR RI reporting requirements are specified in Clause 6.4. During the test, only the performance based on NR requirements on the NR cell(s) shall be verified.
[bookmark: _Toc13090891]10.4B.1.2	EN-DC including NR FR2 carrier
The test setup for E-UTRA PCell is specified in Clause 9.1.2. The NR RI reporting requirements are specified in Clause 8.4. During the test, only the performance based on NR requirements on the NR cell(s) on FR2 carriers shall be verified.
[bookmark: _Toc13090892]10.4B.1.3	EN-DC including FR1 and FR2 NR carriers
(Void)
[bookmark: _Toc13090893]10.4B.2	NR DC between FR1 and FR2
The test setup for FR1 PCell is specified in Section 5.2.2.1.1 as those for Test 1-1 in Table 5.2.2.1.1-3. The test setup for FR2 cell is specified in Section 8.1.2 and 8.4. During thet test, only the RI performance on FR2 NR cell shall be verified. The RI demodulation performance requirements for NR FR2 cell are specified in Section 8.4.
<< End of changes >>
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