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1. Introduction
In RAN4#88bis, the TP for demodulation performance requirements for interworking was approved [1]. The following agreements on the performance requirements for interworking were reached:

· For interworking operation across FR1+FR2, only FR2 carrier requirements can be testable considering test feasibility under Rel-15.
· Antenna configuration for FR2 NR test will be revisited.

· OCNG pattern will be revisited.

· Remove Inter-TTI Distance from the Common Test Parameters tables.

In RAN4#89 meeting, the new agreements on EN-DC demodulation performance requirements were reached as follows

· Issue 1: Handling of simultaneous Tx/Rx for EN-DC

· Proposal: EN-DC test parameters

· Transmissions on the LTE and NR carriers are synchronous (i.e. aligned on subframe boundaries)

· TDD-TDD EN-DC LTE configuration

· Use LTE TDD DL-UL configuration 2

· LTE frame is shift by 2 SF’s to the right with respect to the start of NR frame
· Issue 2: Handling of FR1 EN-DC test cases of NR TDD DL-UL configurations not aligned with LTE

· Proposal: FR1 EN-DC test cases with NR TDD DL-UL configurations not aligned with LTE can be tested on the corresponding EN-DC BCs where UE supports simultaneous Tx/Rx.

· Issue 3-1: EN-DC including FR2 carrier requirements (both SDR and normal test cases)

· Proposal:

· Normal demodulation requirements

· No requirements for FR1 NR/LTE carriers for Rel-15 EN-DC test cases including FR2 carrier.

· SDR requirements:

· Define requirements for FR1 NR/LTE carriers of Rel-15 EN-DC SDR test cases with including FR2 carrier
· Only FR2 performance is tested in Rel-15

· Applicability rules for UEs with SA and NSA support

· Proposal: For UE’s that support both NSA and SA

· Normal UE demodulation requirements are verified using SA requirements only

· SDR requirements are tested for both SA and NSA
This paper provides the update based on [1] with modification according to the above agreements. The text proposal is provided in Annex. The changes are based on TS38.101-4 v0.1.0.
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------------------------------------------------- Start of change ---------------------------------------------------
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.
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

· The sustained downlink data rate tests specified in Section 5.5 for SA and in Section 9.4B 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.
9.1.2
LTE PCell setup
This Section provides the parameters for LTE PCell during the demodulation performance test for EN-DC unless otherwise stated. For EN-DC with multiple LTE carriers or bands, randomly selected one carrier or band that can be used for PCell as LTE PCell for the connection setup.
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 an LTE PCell. One of test setup in Table 9.1.2.1-2 will be selected for the LTE PCell depending on the maximum bandwidth of an LTE 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 TS36.101 [X]. The physical channel setup with downlink power allocation is according to Annex C.3.2 of TS36.101 [X].

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
	
	[3]

	Transmission time difference between LTE cell and NR cell(s)
	μs
	0

	Antenna configuration
	
	2x2

	Codebook subset restriction
	
	[10]

	Symbols for all unused REs
	
	OCNG in Annex A.5


Table 9.1.2.1-2: Specific Test Parameters (FDD [64QAM])
	Test setup
	Bandwidth (MHz)
	Downlink power allocation (dB)
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	1
	5
	-3
	-3
	0

	2
	10
	-3
	-3
	0

	3
	15
	-3
	-3
	0

	4
	20
	-3
	-3
	0


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 LTE PCell. One of test setup in Table 9.1.2.2-2 will be selected for the LTE PCell depending on the maximum bandwidth of an LTE 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 TS36.101 [X]. The physical channel setup with downlink power allocation is according to Annex C.3.2 of TS36.101 [X].

Table 9.1.2.2-1: Common Test Parameters (TDD)
	Parameter
	Unit
	Value 

	UL DL configuration
	
	2 (NOTE 1)

	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
	
	[3]

	Transmission time difference between LTE cell and NR cell(s)
	μs
	0

	Antenna configuration
	
	2x2

	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.


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

	1
	10
	-3
	-3
	0

	2
	15
	-3
	-3
	0

	3
	20
	-3
	-3
	0


9.2
Void
9.2A
PDSCH demodulation for CA

9.2A.1
NR CA between FR1 and FR2

During the test, only the demodulation performance requirements on FR2 carriers are verified. The demodulation performance requirements for FR2 are specified in Section 7.2.
9.2B
PDSCH demodulation for DC

9.2B.1
EN-DC 
<Editor note: which NR PDSCH test case(s) will be selected for EN-DC test need FFS.>

9.2B.1.1 
EN-DC within FR1

9.2B.1.1.1
PDSCH

The test setup for LTE 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.
9.2B.1.2
EN-DC including FR2 NR carrier only
9.2B.1.2.1
PDSCH

The test setup for LTE 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.

9.2B.1.3
EN-DC including FR1 and FR2 NR carriers

The demodulation performance requirements are verified according to Section 9.2B.1.1 for EN-DC with FR1 NR carrier only and Section 9.2B.1.2 for EN-DC with FR2 NR carrier only. 
During the test for EN-DC with FR2 NR carriers, only demodulation performance requirements on the FR2 carriers are verified. No demodulation requirement for FR1 NR or LTE carriers is specified for EN-DC including FR2 carrier(s). 
9.2B.2
NR DC between FR1 and FR2

FFS

9.3
Void
9.3A
PDCCH demodulation for CA

9.3A.1
NR CA between FR1 and FR2

During the test, only the demodulation performance requirements on FR2 carriers are verified. The demodulation performance requirements for NR FR2 are specified in Section 7.3.
9.3B
PDCCH demodulation for DC

9.3B.1 
EN-DC
<Editor note: which NR PDCCH test case(s) will be selected for EN-DC test need FFS.> 

9.3B.1.1 
EN-DC within FR1

9.3B.1.1.1
PDCCH

The test setup for LTE 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.
9.3B.1.2
EN-DC including FR2 NR carrier only
9.3B.1.2.1
PDCCH

The test setup for LTE 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.

9.3B.1.3
EN-DC including FR1 and FR2 NR carriers

The demodulation performance requirements are verified according to Section 9.3B.1.1 for EN-DC with FR1 NR carrier only and Section 9.3B.1.2 for EN-DC with FR2 NR carrier only.  During the test for EN-DC with FR2 NR carriers, only demodulation performance requirements on the FR2 carriers are verified. No demodulation requirement for FR1 NR or LTE carriers is specified for EN-DC including FR2 carrier(s).
9.3B.2
NR DC between FR1 and FR2

FFS

9.4
Void
9.4A
SDR test for CA

9.4A.1
NR CA between FR1 and FR2

During the test, only the demodulation performance requirements on FR2 carriers are verified. The demodulation performance requirements for FR2 are specified in Section 7.5.
9.4B
SDR test for DC

9.4B.1 
EN-DC
<Editor note: which NR SDR test case(s) will be selected for EN-DC test need FFS.>

9.4B.1.1 
EN-DC within FR1

9.4B.1.1.1
SDR test

The test setup for LTE PCell is specified in Section 9.1.2. The NR SDR tests are specified in Section 5.5. During the test, the PDSCH performance on both the NR cell(s) and LTE cell(s) shall be verified.

9.4B.1.2
EN-DC including FR2 NR carrier

9.4B.1.2.1
SDR test

 The test setup for LTE PCell is specified in Section 9.1.2. The NR PDSCH SDR tests are specified in Section 7.5. During the test, only the PDSCH performance on the NR cell(s) on FR2 carriers is verified.
9.4B.1.3
EN-DC including FR1 and FR2 NR carriers

The SDR tests are verified according to Section 9.4B.1.1 for EN-DC with FR1 NR carrier only and Section 9.4B.1.2 for EN-DC with FR2 NR carrier only.  During the test for EN-DC with FR2 NR carriers, only SDR tests on the FR2 carriers are verified. No SDR requirement for FR1 NR or LTE carriers is tested for EN-DC including FR2 carrier(s).
9.4B.2
NR DC between FR1 and FR2

FFS
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