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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#88, agreements on the TDD configuration were captured in two TPs [2]. The 15 kHz SCS TDD configuration is based on the {DDDSU} slot configuration with S={D10, S2, U2} symbols where S is the guard (flexible) symbol. The subsequent TDD configurations for 30, and 60 kHz SCS are based on ensuring the duration of the DL symbols for each numerology is the same as 15 kHz.
[bookmark: OLE_LINK13]In 37.141 [5], the MSR configuration for TDD is different than the agreed TDD configuration for NR. This contribution provides the TDD configuration for NR when used for MSR testing.
Discussion
Background
The TDD configuration is:
· For 15 kHz SCS, the 5 ms period is {DDDSU} with S={10D, 2G, 2U}
In MSR, the TDD configuration is {DSUUD} with S={10D, 2G, 2U} for a 5 ms periodicity.
Assuming frame alignment, the MSR TDD configuration cannot be expressed as {lD, mS, nU}, with l, m, and n being positive integers for a common TDD pattern. There are two approaches to generate this pattern:
· Approach 1: Use the 5 ms period with the pattern {DSUUU} and overwrite the last slot(s) with dedicated signaling.
· Approach 2: Use a combination of 2 common patterns with one 4 ms pattern {DSUU} and one 1 ms pattern {D}. The 4 ms pattern was introduced in [4].
· Approach 3: Apply a 4 ms delay to the start of the NR subframe timing so that the pattern {DDSUU} is produced. 
There are advantages to all three approaches as summarized in Table 1. The TDD configuration for all three approaches is provided.
[bookmark: _Ref524683844]Table 1. Comparison of approaches
	Approach
	Advantages
	Disadvantages

	1
	· No time delay is needed
	· Use of dedicated signal

	2
	· Broadcast of common patterns used without time delay
	· Not in original release of 38.331 (there was no 4 ms pattern)

	3
	· Broadcast of one common pattern can be used
	· A time delay is needed



See [1] as the basis of the calculation in the following tables. . Note that the column “#DL slots” corresponds to the 38.331 field nrofDownlinkSlots [3]. Likewise, “#DL symbols in first special slot” corresponds to nrofDownlinkSymbols, “#UL slots” corresponds to nrofUplinkSlots, and “#UL symbols in last special slot” corresponds to nrofUplinkSymbols in Table 2, Table 3, Table 4, and Table 6.
The formula is obtained by counting the number of symbols of each type for 15 kHz SCS. Then since there are 14 symbols per slot, a division is used to determine the number of slots for the type. The scaling factor accounts for the numerology. Approaches 1 and 3 are provided in the appendix.
Approach 2
The 4 ms TDD configuration is presented in Table 2
[bookmark: _Ref524686492]Table 2. TDD parameters based on {DSUU} slot configuration with S={D10, G2, U2} 15 kHz SCS (4 ms)
	Num.
	#DL symbols
	#UL symbols
	#DL slots
	#DL symbols in first special slot
	#UL slots
	#UL symbols in last special slot
	#special slots

	0
	24
	30
	1
	10
	2
	2
	1

	1
	48
	60
	3
	6
	4
	4
	1

	2
	96
	120
	6
	12
	8
	8
	2

	µ
	
	
	
	
	
	
	



For the 1 ms pattern, the configuration is presented in Table 3
[bookmark: _Ref524686495]Table 3. TDD parameters based on {D} slot configuration, 15 kHz SCS (1 ms)
	Num.
	#DL symbols
	#UL symbols
	#DL slots
	#DL symbols in first special slot
	#UL slots
	#UL symbols in last special slot
	#special slots

	0
	14
	0
	1
	0
	0
	0
	0

	1
	28
	0
	2
	0
	0
	0
	0

	2
	56
	0
	4
	0
	0
	0
	0

	µ
	
	0
	
	0
	0
	0
	0



Results
The resulting TDD pattern for FR1 is shown for a 5 ms period using the TDD configuration from all approaches.
1 ms
1 ms
1 ms
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1 ms
15 kHz SCS
30 kHz SCS
60 kHz SCS

Figure 1. The yellow shading indicates downlink symbols, the gray flexible symbols, the green uplink symbols for 15 kHz, 30 kHz, and 60 kHz SCS.
The preference among the three approaches is to use approach two with a 4 ms and 1 ms periods.
Proposal: Use a TDD configuration with two common configurations with a 4 ms period and 1 ms period when NR is used in MSR testing
Conclusion
This contribution provide examples how to generate the TDD configuration for NR for MSR testing.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal: Use a TDD configuration with two common configurations with a 4 ms period and 1 ms period when NR is used in MSR testing
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Approach 1
The common TDD configuration is based on {DSUUU}. Then the dedicated pattern is used for the last 1 ms.
[bookmark: _Ref524687272]Table 4. TDD parameters based on {DSUUU} slot configuration with S={D10, G2, U2} 15 kHz SCS (5 ms)
	Num.
	#DL symbols
	#UL symbols
	#DL slots
	#DL symbols in first special slot
	#UL slots
	#UL symbols in last special slot
	#special slots

	0
	24
	44
	1
	10
	3
	2
	1

	1
	48
	88
	3
	6
	6
	4
	1

	2
	96
	176
	6
	12
	12
	8
	2

	µ
	
	
	
	
	
	
	



The last ms will need to set according to numerology (using the information element TDD-UL-DL-SlotConfig)
Table 5. Dedicated
	
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS
	Generic

	slotIndex
	4
	8, 9
	16, 17, 18, 19
	

	symbols
	allDownlink
	allDownlink
	allDownlink
	allDownlink



Approach 3
The 5 ms TDD configuration is presented in Table 6. There is assumption of a 4 ms delay.
[bookmark: _Ref524687282]Table 6. TDD parameters based on {DDSUU} slot configuration with S={D10, G2, U2} 15 kHz SCS (5 ms)
	Num.
	#DL symbols
	#UL symbols
	#DL slots
	#DL symbols in first special slot
	#UL slots
	#UL symbols in last special slot
	#special slots

	0
	38
	30
	2
	10
	2
	2
	1

	1
	76
	60
	5
	6
	4
	4
	1

	2
	152
	120
	10
	12
	8
	8
	2

	µ
	
	
	
	
	
	
	




