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Introduction

In the RAN4#88 meeting, there were two TPs with TDD configuration approved for NR test model, however there are some ambiguity specified in the existing TDD configuration table. In this contribution, we want to share some further consideration on this issue.
Discussion 
The TDD configuration for FR1 test model has already been specified as following in the existing spec TS38.141-1, however however as the NR has very flexible slot configuration methods which could result in some ambiguity for the existing configuration table. The detailed reasons are illustrated in the following section. 
	2.1. TDD configuration for FR1 NR test model: 

Table 4.9.2.2-1: Configurations of TDD gNB test models for NR FR1
SCS 

[kHz]
Number of DL slots

Number of DL symbols in S slot

Number of UL symbols in S slot

Number of UL slots

15
3

10

2

1
30
7

6

4

2
60 (Note 1)
14

12

8

4
Note 1: There are two S slots. First S slot has 12 DL symbols followed by 2 flexible symbols; second S slot has 6 flexible symbols followed by 8 UL symbols




As TDD configuration for FR1 test model are agreed as “DDDSU”, therefore the SIB1 information could be configured as shown in the Figure1. However in the existing TDD configuration table in TS38.141-1/2, configurations are specified with the number of DL/UL slots and symbols which could cause some ambiguity as shown in the Figure 2. 
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Figure1. TDD configuration ’DDDSU’ for NR test model 

As shown in the Figure 2, with the dedicated configuration to override some flexible slots, then the different configuration could have the same number of DL/UL slots and symbols. Indeed, the TDD configuration ‘DDDUS’ is not aligned with what has been approved in the last meeting.
[image: image2.png]p|p|(D|D

ible symbols-

sy

Frame# 1

SIB1: tdd-UL-DL-ConfigurationCommon
uer=15 from referenceSubcarrerSpacing
P=5 _ from d-UL-transmissionPeriodicty.
deons=3 from nrofDownlinkSlots:
deym=0  from nrofDownlinkSymbols:
from nrofUplinkSlots
from nrofUplinkSymbols

tdd-UL-DL-ConfigDedicated
slotindex=3
‘symbols=aliUplink.
slotindex=4
rofDownlinkSymbols=10
rofUplinkSymbols-





Figure2. TDD configuration ’DDDUS’ for NR test model 

2.1. TDD configuration for MSR NR test model
Based on the above considerations, we propose to use the more detailed physical layer parameter to configure the TDD configuration to avoid the ambiguity.

Table 1. TDD configurations for FR1 NR test model 

	SCS [KHz]
	15
	30
	60

	tdd-UL-DL-Configuration, SIB1
	

	uref [KHz], referenceSubcarrierSpacing
	15
	30
	60

	P [ms],dl-UL-TransmissionPeriodicity
	5
	5
	5

	dslots , nrofDownlinkSlots
	3
	7
	14

	dsym ,nrofDownlinkSymbols
	10
	6
	12

	Uslots ,nrofUplinkSlots
	1
	2
	4

	usym, nrofUplinkSymbols
	2
	4
	8

	Note: slot setting is configured by the tdd-UL-DL-Configuration, SIB1.  


Proposal 1: propose to adopt the TDD configuration in the table 1 for FR1 NR test model. 

2.2. TDD configuration for MSR NR test model
For the MSR spec, TDD configuration 1 special subframe 7 has been agreed for NR. Similar as NR only operation, the TDD configuration could be specified as shown in the following table 2. the generic illustration for SCS 15KHz is shown in the Figure 3. For other SCS, scaling factor could be used to derive the corresponding TDD configuration. 
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Figure 3. TDD configuration#1, special subframe #7 for E-UTRA TDD test model 

Table 2. TDD configurations for MSR NR test model 
	SCS [KHz]
	15
	30
	60

	tdd-UL-DL-Configuration, SIB1
	

	uref [KHz], referenceSubcarrierSpacing
	15
	30
	60

	P [ms],dl-UL-TransmissionPeriodicity
	5
	5
	5

	dslots , nrofDownlinkSlots
	1
	2
	4

	dsym ,nrofDownlinkSymbols
	0
	0
	0

	Uslots ,nrofUplinkSlots
	0
	0
	0

	usym, nrofUplinkSymbols
	0
	0
	0

	tdd-UL-DL-ConfigDedicated
	

	slotIndex
	1
	3 
	6,7

	nrofDownlinkSymbols
	10
	6
	12,0 Note3

	nrofUplinkSymbols
	2
	4
	0,8 Note3

	slotIndex
	2,3
	4,5,6,7
	8,9,10,11,12,13,14,15

	symbols
	allUplink
	allUplink
	allUplink

	slotIndex 
	4
	2,8,9
	4,5,16,17,18,19

	symbols
	allDownlink
	allDownlink
	allDownlink

	Note 1: slot configuration are defined in the TS38.213 and high layer parameters in SIB1 information are defined the TS38.331. 

Note 2: slot index is starting from 0; 


Proposal 2: propose to adopt the TDD configuration in the table 2 for MSR NR test model. 
2.3. TDD configuration for FR2 NR test model: 

Similar as NR only operation, the TDD configuration for FR2 NR test model could be specified as shown in the following table 3.
Table 6.1.2-1: Configurations of TDD gNB test models
	SCS 

[kHz]
	Number of DL slots
	Number of DL symbols in S slot
	Number of UL symbols in S slot
	Number of UL slots

	
	
	
	
	

	
	
	
	
	

	60 (Note 1)
	14
	12
	8
	4

	120 (Note 2)
	29
	10
	2
	9

	
	
	
	
	

	Note 1: There are two S slots. First S slot has 12 DL symbols followed by 2 flexible symbols; second S slot has 6 flexible symbols followed by 8 UL symbols

	Note 2: There are two S slots. First S slot has 10 DL symbols followed by 4 flexible symbols; second S slot has 12 flexible symbols followed by 2 UL symbols

	Note 3: There are three S slots. First S slot has 6 DL symbols followed by 8 flexible symbols; third S slot has 10 flexible symbols followed by 4 UL symbols


Table 3. TDD configurations for FR2 NR test model
	SCS [KHz]
	60
	120

	tdd-UL-DL-Configuration, SIB1
	

	uref [KHz], referenceSubcarrierSpacing
	60
	120

	P [ms],dl-UL-TransmissionPeriodicity
	5
	5

	dslots , nrofDownlinkSlots
	14
	29

	dsym ,nrofDownlinkSymbols
	12
	10

	Uslots ,nrofUplinkSlots
	4
	9

	usym, nrofUplinkSymbols
	8
	2

	Note: slot setting is configured by the tdd-UL-DL-Configuration, SIB1.


Proposal 3: propose to adopt the TDD configuration in the table 3 for FR2 NR test model. 
Conclusions
In this proposal, we share some further considerations for TDD configurations for NR test model and proposals are made as following:
Proposal 1: propose to adopt the TDD configuration in the table 1 for FR1 NR test model. 

Proposal 2: propose to adopt the TDD configuration in the table 2 for MSR NR test model. 

Proposal 3: propose to adopt the TDD configuration in the table 3 for FR2 NR test model. 
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