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1	Introduction
RAN4#88 agreed with the RMC for RRM tests together with TDD configuration [1]. This contribution discusses the issue on the agreed configuration for EN-DC test scenario.  
2	Discussion
2.1	TDD configuration used for EN-DC setup and RMC
RAN4#88 agreed with the test setup for LTE parameters for EN-DC tests and it is included in the latest TS38.133 [1]. Since EN-DC assumes LTE as the control plane, this setup also need LTE configuration. The tables below are the copy from the latest specification, and it is observed that TDD uplink-downlink configuration is set to 1 and TDD special subframe configuration is set to 6. This configuration is commonly used in the existing LTE RRM test cases. 
Table A.3.7.2.1-1: E-UTRAN cell specific test parameters for tests with all NR cells in FR1
	Parameter
	Unit
	E-UTRAN Cell1

	E-UTRA RF Channel Number
	
	1

	Duplex mode
	
	FDD or TDD

	TDD special subframe configurationNote1
	
	6

	TDD uplink-downlink configurationNote1
	
	1

	BWchannel
	
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	5MHz: R.7 FDD
10MHz: R.3 FDD
20MHz: R.6 FDD
5MHz: R.4 TDD
10MHz: R.0 TDD
20MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD

	OCNG PatternsNote2
	
	5MHz: OP.20 FDD
10MHz: OP.10 FDD
20MHz: OP.17 FDD
5MHz: OP.9 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote3
	dB
	

	OCNG_RBNote3 
	dB
	

	NocNote4
	dBm/15 kHz
	-104

	Ês/Noc
	dB
	17

	Ês/Iot
	dB
	17

	RSRP Note5
	dBm/15 kHz
	-87

	SCH_RP Note5
	dBm/15 kHz
	-87

	Io Note5
	dBm/Ch BW
	-59.13
+10log
(NRB,c /50)

	Propagation Condition
	
	AWGN

	Antenna Configuration
	
	1x2

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211.
Note 2:	DL RMCs and OCNG patterns are specified in sections A 3.1 and A 3.2 of TS 36.133 respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 5:	Es/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.




Table A.3.7.2.2-1: E-UTRAN cell specific test parameters for tests with one or more NR cells in FR2
	Parameter
	Unit
	E-UTRAN Cell1

	E-UTRA RF Channel Number
	
	1

	Duplex mode
	
	FDD or TDD

	TDD special subframe configurationNote1
	
	6

	TDD uplink-downlink configurationNote1
	
	1

	BWchannel
	MHz
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	5MHz: R.7 FDD
10MHz: R.3 FDD
20MHz: R.6 FDD
5MHz: R.4 TDD
10MHz: R.0 TDD
20MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD

	OCNG PatternsNote2
	
	5MHz: OP.20 FDD
10MHz: OP.10 FDD
20MHz: OP.17 FDD
5MHz: OP.9 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote3
	dB
	

	OCNG_RBNote3 
	dB
	

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211.
Note 2:	DL RMCs and OCNG patterns are specified in sections A 3.1 and A 3.2 of TS 36.133 respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	The E-UTRA signal is required only to ensure the E-UTRA link to the DUT in the EN-DC operation. The Test System shall provide a stable and noise-free E-UTRA signal without need of precise propagation modelling, path loss and polarization control. Further details of the E-UTRA signal configuration are not defined as part of the cell specific test parameters, since the E-UTRA link is not under performance verification and is not expected to influence the NR FR2 requirement.



On the other hand, RAN4#88 agreed with RMC table used for NR RRM tests. In this table, the TDD configuration is set to ‘3D1S1U’ with S=9DL:3GP:2UL for SCS=15/30/120kHz. (See tables below)
Table A.3.1.1.2-1: PDSCH Reference Measurement Channels for SCS=15kHz
	Parameter
	Unit
	Value

	Reference channel
	
	SR.1.1 TDD
	
	
	
	
	
	

	Channel bandwidth
	MHz
	10
	
	
	
	
	
	

	Number of transmitter antennas
	
	1
	
	
	
	
	
	

	Allocated resource blocks for PDSCH Note 1
	
	24
	
	
	
	
	
	

	Uplink-Downlink Configuration
	
	3D1S1U
	
	
	
	
	
	

	Flexible Slot ‘S’ Configuration
	
	9DL:3GP:2UL
	
	
	
	
	
	

	Allocated slots per Radio Frame
	
	TBD
	
	
	
	
	
	

	MCS index
	
	[4]
	
	
	
	
	
	

	Modulation
	
	QPSK
	
	
	
	
	
	

	Target Coding Rate
	
	1/3
	
	
	
	
	
	

	Number of control symbols
	
	2
	
	
	
	
	
	

	Information Bit Payload
	
	
	
	
	
	
	
	

	For slots with RMSI Note 2
	Bits
	TBD
	
	
	
	
	
	

	Number of Code Blocks per slot
	
	1
	
	
	
	
	
	

	Binary Channel Bits Per slot
	
	
	
	
	
	
	
	

	For slots with RMSI Note 2
	Bits
	TBD
	
	
	
	
	
	

	Note 1:	Allocation is located in the middle of active DL BWP.
Note 2:	PDSCH is scheduled on the slots with RMSI.
Note 3:	If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in 3GPP TS 38.213.



Table A.3.1.1.1-2: PDSCH Reference Measurement Channels for SCS=30kHz
	Parameter
	Unit
	Value

	Reference channel
	
	SR.2.1 TDD
	
	
	
	
	
	

	Channel bandwidth
	MHz
	40
	
	
	
	
	
	

	Number of transmitter antennas
	
	1
	
	
	
	
	
	

	Allocated resource blocks for PDSCH Note 1
	
	24
	
	
	
	
	
	

	Uplink-Downlink Configuration
	
	3D1S1U
	
	
	
	
	
	

	Flexible Slot ‘S’ Configuration
	
	9DL:3GP:2UL
	
	
	
	
	
	

	Allocated slots per Radio Frame
	
	TBD
	
	
	
	
	
	

	MCS index
	
	[4]
	
	
	
	
	
	

	Modulation
	
	QPSK
	
	
	
	
	
	

	Target Coding Rate
	
	1/3
	
	
	
	
	
	

	Number of control symbols
	
	2
	
	
	
	
	
	

	Information Bit Payload
	
	
	
	
	
	
	
	

	For slots with RMSI Note 2
	Bits
	TBD
	
	
	
	
	
	

	Number of Code Blocks per slot
	
	1
	
	
	
	
	
	

	Binary Channel Bits Per slot
	
	
	
	
	
	
	
	

	For slots with RMSI Note 2
	Bits
	TBD
	
	
	
	
	
	

	Note 1:	Allocation is located in the middle of active DL BWP.
Note 2:	PDSCH is scheduled on the slots with RMSI.
Note 3:	If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in 3GPP TS 38.213.



Table A.3.1.1.1-3: PDSCH Reference Measurement Channels for SCS=120kHz
	Parameter
	Unit
	Value

	Reference channel
	
	SR.3.1 TDD
	
	
	
	
	
	

	Channel bandwidth
	MHz
	100
	
	
	
	
	
	

	Number of transmitter antennas
	
	1
	
	
	
	
	
	

	Allocated resource blocks for PDSCH Note 1
	
	24
	
	
	
	
	
	

	Uplink-Downlink Configuration
	
	3D1S1U
	
	
	
	
	
	

	Flexible Slot ‘S’ Configuration
	
	9DL:3GP:2UL
	
	
	
	
	
	

	Allocated slots per Radio Frame
	
	TBD
	
	
	
	
	
	

	MCS index
	
	[4]
	
	
	
	
	
	

	Modulation
	
	QPSK
	
	
	
	
	
	

	Target Coding Rate
	
	1/3
	
	
	
	
	
	

	Number of control symbols
	
	2
	
	
	
	
	
	

	Information Bit Payload
	
	
	
	
	
	
	
	

	For slots with RMSI Note 2
	Bits
	TBD
	
	
	
	
	
	

	Number of Code Blocks per slot
	
	1
	
	
	
	
	
	

	Binary Channel Bits Per slot
	
	
	
	
	
	
	
	

	For slots with RMSI Note 2
	Bits
	TBD
	
	
	
	
	
	

	Note 1:	Allocation is located in the middle of active DL BWP.
Note 2:	PDSCH is scheduled on the slots with RMSI.
Note 3:	If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in 3GPP TS 38.213.




2.2	Issue with the EN-DC tests
The EN-DC RRM tests with FR1 is performed by connecting the signal cables from eNB/gNB simulators to the UE antenna ports. Depending on the UE implementation and LTE-NR band combination, both signal cables (one from LTE, another from NR) are connected to one Rx port. Under this condition, if TDD configuration is different between LTE and NR, it happens cross-link interference and if affects to RRM tests such as handover test or measurement test.
As we discussed so far, there is UL/DL configuration mismatch between the LTE for EN-DC test and RMC for NR. LTE part assumes ‘DSUUD DSUUD’ for SCS=15kHz, and NR part assumes ‘DDDSU DDDSU’ for SCS=15kHz. With this configuration, eNB assumes UL slot but gNB assumes DL slot, for example, in NR slot 2 or LTE subframe 2. This means UE measuring NR DL signal in slot 2 may be affected by LTE UL signal.  
2.3	Proposal of TDD configuration
When RAN4 discussed the TDD configuration for NR RMC, one of the candidate configuration was the same as LTE configuration 1, i.e., ‘DSUUD DUSSD’. However as of RAN4#88, the possible UL-DL transmission periodicity is 0.5ms, 0.625ms, 1ms, 1.25ms, 2ms, 2.5ms, 5ms, or 10ms. This means it was not possible to configure the exactly same configuration as LTE UL/DL configuration 1 because NR configuration is ‘DDSUU DDSUU’; the TE should shift the frame boundary by 1ms. 
However RAN1/RAN2 has discussed the additional periodicities to set the same TDD configuration as LTE, and RAN plenary #81 agreed with two additional periodicity: 3ms and 4ms [2]. 
	TDD-UL-DL-Pattern ::= 				SEQUENCE {
	dl-UL-TransmissionPeriodicity		ENUMERATED {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10},
	nrofDownlinkSlots					INTEGER (0..maxNrofSlots),
	nrofDownlinkSymbols					INTEGER (0..maxNrofSymbols-1),
	nrofUplinkSlots						INTEGER (0..maxNrofSlots),
	nrofUplinkSymbols					INTEGER (0..maxNrofSymbols-1),
	...,
	[[	
	dl-UL-TransmissionPeriodicity-v15xy		ENUMERATED {ms3, ms4}											OPTIONAL -- Need R
	]]
}



Since LTE has not many possible TDD UL/DL configurations, LTE tests uses UL/DL configuration 1 in many cases. We propose to keep the TDD configuration for LTE setup, and adapt the NR TDD configuration to LTE RMC. According to our analysis this new parameter makes it possible to configure the LTE TDD configuration 1 with the same frame timing. 
For FR1 SCS=15kHz, we propose to configure two TDD UL-DL patterns, and set the pattern 1 to ‘DSUU’ with periodicity of 4ms and set the pattern 2 to ‘D’ with periodicity of 1ms. For special slot, we can set S=9DL:3GP:2UL.
For FR1 SCS=30kHz, we propose to configure two TDD UL-DL patterns, and set the pattern 1 to ‘DDDSUUUU’ with periodicity of 4ms and set the pattern 2 to ‘DD’ with periodicity of 1ms. For special slot, we can set S=4DL:6GP:4UL.
Note for EN-DC tests in FR2, LTE signal comes from the conduced cable and NR signal comes from OTA. This means LTE and NR can configure different TDD configuration and therefore we propose to keep TDD configuration for NR RMC in FR2 is ‘DDDSU’ with periodicity of 0.625ms. 
3	Conclusion
Proposal: 
For SCS=15kHz, set the TDD pattern 1 to ‘DSUU’ with 4ms periodicity and TDD pattern 2 to ‘D’ with 1ms periodicity. Special slot sets to: S=9DL:3GP:2UL
For SCS=30kHz, set the TDD pattern 1 to ‘DDDSUUUU’ with 4ms periodicity and TDD pattern 2 to ‘DD’ with 1ms periodicity. Special slot sets to: S=4DL:6GP:4UL
	Reference channel
	
	SR.1.1 TDD
	SR.2.1 TDD
	SR.3.1 TDD

	Channel bandwidth
	MHz
	10
	40
	100

	Number of transmitter antennas
	
	1
	1
	1

	Allocated resource blocks for PDSCH Note 1
	
	24
	24
	24

	TDD UL/DL pattern 1
	
	
	
	

	  dl-UL-TransmissionPeriodicity
	ms
	4
	4
	0.625

	  nrofDownlinkSlots
	
	1
	3
	3

	  nrofDownlinkSymbols
	
	9
	4
	9

	  nrofUplinkSlots
	
	2
	4
	1

	  nrofUplinkSymbols
	
	2
	4
	2

	TDD UL/DL pattern 2
	
	
	
	

	  dl-UL-TransmissionPeriodicity
	ms
	1
	1
	N/A

	  nrofDownlinkSlots
	
	1
	2
	N/A

	  nrofDownlinkSymbols
	
	0
	0
	N/A

	  nrofUplinkSlots
	
	0
	0
	N/A

	  nrofUplinkSymbols
	
	0
	0
	N/A

	Allocated slots per Radio Frame
	
	TBD
	TBD
	TBD

	MCS index
	
	[4]
	[4]
	[4]

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3

	Number of control symbols
	
	2
	2
	2

	Information Bit Payload
	
	
	
	

	For slots with RMSI Note 2
	Bits
	TBD
	TBD
	TBD

	Number of Code Blocks per slot
	
	1
	1
	1

	Binary Channel Bits Per slot
	
	
	
	

	For slots with RMSI Note 2
	Bits
	TBD
	TBD
	TBD
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