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1	Introduction
RAN4 received the LS from RAN5 on the issue for UE Tx test for simultaneous LTE and NR transmissions in EN-DC [1]. 
	Issue 1
As a fundamental issue regardless of test cases and EN-DC types, it is not clear from TS 38.101-3 v15.3.0 whether the each TRx requirment should be tested with synchrous EN-DC or asynchrnous EN-DC. In case simultansous EN-DC shall apply, UL RMC of LTE and NR, measurement period and  time offset between LTE and NR should be harmonizedly specified.
Issue 2
Even if the TRx requirements are tested with synchronous EN-DC, it is observed simultaneous transmission of LTE and NR is not ensured for SCS 15kHz and SCS 30kHz as analyzed above.
Issue 3
For TDD-TDD intra-band LTE-NR EN-DC case, current NR UL RMC and LTE UL RMC do not avoid DL/UL interference.



To response to RAN5, we discuss the TDD configuration used for UE Tx test, and propose a new TDD configuration to solve the issues.   
2	Discussion
2.1	LTE TDD configuration for LTE-NR EN-DC
According to the LTE RAN4 UE RF requirements [2] or RAN5 conformance test specification [3], it is assumed to set TDD UL-DL configuration to 1 (a.k.a. DUSSD DSUUD). For special subframe configuration, although RAN4 requirements do not specify any configuration, RAN5 specification sets to 5. 
Table 6.3.4.1.4.3-4: TDD-Config-DEFAULT: On/OFF time mask measurement (TS36.521-1)
	Derivation Path: 36.508 clause 5.3.1 Table 5.3.1-1 (SystemInformationBlockType1)

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa1
	
	

	  specialSubframePatterns
	ssp5
	To enable two symbol UpPTS, and to have 9 symbols GP.
	

	}
	
	
	



According to LS from RAN5 [1], they are also considering TE configures the same TDD UL/DL configuration and special subframe configuration as LTE UE Tx test (TS36.521-1) for EN-DC test. Even for RAN4, we think it is straightforward to reuse the same TDD UL-DL configuration and special subframe configuration as LTE UE test because the Tx requirements for LTE part is same as TS36.101 according to TS38.101-3 4.2 as follows:
	d)   Terminal that supports EN-DC configuration shall meet E-UTRA requirements as specified in TS 36.101 [4] and NR requirements as in TS 38.101-1 [2] and TS 38.101-2 [3] unless otherwise specified in this specification



2.2	NR TDD configuration for UE Tx test 
As pointed out by RAN5 LS, TDD configurations of both LTE and NR should be aligned for TDD-TDD intra-band LTE-NR EN-DC scenario to avoid the cross link interference. If RAN4 agree to configure the same LTE TDD UL/DL configuration as LTE UE test for LTE-NR EN-DC, NR TDD configuration should also align with LTE configuration. 
Another issue is the contiguous UL transmission period. RAN4 received another LS from RAN5 on remaining pending issues [5], and it points out the measurement period UE maximum output power, Transmit OFF power, and frequency error, shall be at least one sub frame (1ms) according to TS38.101-1 and TS38.101-2. 
	TC
	Title
	Items pending on RAN4
	R4 part
	R5 target

	6.2.1
6.3.2
6.4.1
	UE maximum output power
Transmit OFF power
Frequency error
	“Confirm measurement period for MOP, transmit off power and frequency error:
- On one hand minimum time unit that can be scheduled in NR is one slot
- If 1ms is the measurement period for these requirements, there will be discontinuous measurements in time to collect 1ms according to current UL RMC definition for certain SCS.”
	RF,
Demod
	RAN5#81
(Nov-18)



On the other hand, the current TDD RMC assumes the same TDD configuration used for REFSENS test. This means the UL transmission time for SCS=60kHz is 0.25ms and for SCS=120kHz is 0.125ms per one TDD DL-UL pattern. As RAN5 commented in LS, 
If 1ms is the measurement period for these requirements, there will be discontinuous measurements in time to collect 1ms according to current UL RMC definition for certain SCS. 
If RAN5 specified the test procedure to collect 4 or more UL slots and verify UE Tx performance for SCS=60kHz, it makes RAN5 more complex. We therefore propose to introduce a new TDD configuration for UL test which ensures at least 1ms contiguous transmission period for FR2.  
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[bookmark: _Ref528150596]Figure 1	Proposed TDD configuration for NR. 

[image: ]
[bookmark: _Ref528150597]Figure 2	Proposed special slot configuration for NR. 

Figure 1 shows the proposed TDD UL-DL configuration (slot-based) for NR and Figure 2 shows the TDD configuration (symbol-based) corresponding to LTE special subframe. As it is shown our proposal is simply to follow LTE TDD configuration. With this configuration, FR2 UE test secures the UL contiguous measurement period of 2ms. 
TDD configurations in Figure 1 and Figure 2 can be configured by RRC signaling as follows:
	Parameters
	SCS=15kHz
	SCS=30kHz
	SCS=60kHz
	SCS=120kHz

	Pattern 1 (4ms periodicity)
	
	
	
	

		Number of downlink slots
	1
	2
	4
	9

		Number of downlink symbols
	3
	6
	12
	10

		Number of symbols for gap
	(9)
	(18)
	(36)
	(72)

		Number of uplink symbols
	2
	4
	8
	2

		Number of uplink slots
	2
	4
	8
	17

	Pattern 2 (1ms periodicity)
	
	
	
	

		Number of downlink slots
	1
	2
	4
	8

		Number of downlink symbols
	0
	0
	0
	0

		Number of symbols for gap
	(0)
	(0)
	(0)
	(0)

		Number of uplink symbols
	0
	0
	0
	0

		Number of uplink slots
	0
	0
	0
	0




3	Conclusion

Proposal 1: RAN4 TS38.101-3 should specify the LTE UL-DL configuration 1 and special subframe configuration 5 for TDD-TDD LTE-NR EN-DC Tx UE test. 
	Parameter
	Unit
	Value

	Uplink-Downlink Configuration Note1
	
	1

	Special subframe configuration Note 2
	
	5

	Note 1: 	As per Table 4.2-2 in TS 36.211.
Note 2:	As per Table 4.2-1 in TS 36.211.




Proposal 2: TS38.101-1 should specify the following NR TDD configuration for UL RMC to synchronize with the LTE UL-DL configuration 1 and special subframe configuration 5, and to ensure the contiguous UL measurement period of 1ms.
	Parameter
	Value

	
	SCS 15 kHz (µ=0)
	SCS 30 kHz (µ=1)
	SCS 60 kHz (µ=2)

	UL-DL configuration
	referenceSubcarrierSpacing
	15 kHz
	30 kHz
	60 kHz

	
	Pattern 1
	
	
	

	
		dl-UL-TransmissionPeriodicity
	4 ms
	4 ms
	4 ms

	
		nrofDownlinkSlots
	1
	2
	4

	
		nrofDownlinkSymbols
	3
	6
	12

	
		nrofUplinkSlot
	2
	4
	8

	
		nrofUplinkSymbols
	2
	4
	8

	
	Pattern 2
	
	
	

	
		dl-UL-TransmissionPeriodicity
	1 ms
	1 ms
	1 ms

	
		nrofDownlinkSlots
	1
	2
	4

	
		nrofDownlinkSymbols
	0
	0
	0

	
		nrofUplinkSlot
	0
	0
	0

	
		nrofUplinkSymbols
	0
	0
	0



Proposal 3: TS38.101-2 should specify the following NR TDD configuration for UL RMC to ensure the contiguous UL measurement period of 1ms.
	Parameter
	Value

	
	SCS 60 kHz (µ=2)
	SCS 120 kHz (µ=3)

	UL-DL configuration
	referenceSubcarrierSpacing
	60 kHz
	120 kHz

	
	Pattern 1
	
	

	
		dl-UL-TransmissionPeriodicity
	4 ms
	4 ms

	
		nrofDownlinkSlots
	4
	9

	
		nrofDownlinkSymbols
	12
	10

	
		nrofUplinkSlot
	8
	17

	
		nrofUplinkSymbols
	8
	2

	
	Pattern 2
	
	

	
		dl-UL-TransmissionPeriodicity
	1 ms
	1 ms

	
		nrofDownlinkSlots
	4
	8

	
		nrofDownlinkSymbols
	0
	0

	
		nrofUplinkSlot
	0
	0

	
		nrofUplinkSymbols
	0
	0



Proposal 4: Send LS response to RAN5 that RAN4 specifies the TDD configuration above in TS38.101-1, 101-2, and 101-3.
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Appendix
Example of UL RMC (TS36.101)
Table A.2.3.1.1-1: Reference Channels for QPSK with full RB allocation
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Uplink-Downlink Configuration (Note 2)
	
	1
	1
	1
	1
	1
	1

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/5
	1/6

	Payload size
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	600
	1544
	2216
	5160
	4392
	4584

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame (Note 1)
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	1728
	4320
	7200
	14400
	21600
	28800

	Total symbols per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	864
	2160
	3600
	7200
	10800
	14400

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1

	Note 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 2:	As per Table 4.2-2 in TS 36.211 [4]
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