
3GPP TSG-RAN WG4 Meeting#88                                  R4-1810479                         

Gothenburg, Sweden, 20th – 24th Aug, 2018 
Agenda item:
7.9.2.3
Source: 
ZTE Corporation 
Title: 
Discussion on TDD configurations for NR test model
Document for:
Discussion  

Introduction

In the previous meetings, there were some initial discussions on test model for NR conformance test and one WF [1] was approved to further guide the input from vendors. In this contribution, we want to share some further consideration on TDD configurations for NR test model.
Discussion 
In the NR AH#1807 meeting, there were some initial discussion on the TDD configurations, WF was approved as following to further study. As mentioned in the some contributions, considering the MSR conformance test, it’s best to align the TDD configurations for NR and E-UTRA TDD. 
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« Option 1: “DSUUU DDDDD” with Sslot=11D 1Gp 2U [3]
« Configuration aligns with multi-RAT (LTE)

« Option 2: 4D/1U with D slot=12D 1Gp 1U and U slot=1D 1Gp 12U [7]

« Option 3: proposes “DDDSU” with S slot=12D 1Gp 1U [9]
N &85 demed-config: TE configuration #2

- WF
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- IDD-configuration should-consider impact 6 MSR, NB-IoT and NR coaxistence
= Frame alignment betueen diferent RATsshould be considered
« Other options than 1- 3 are not precluded.
« Alignment between different SCS should be considered




For E-UTRA TDD configuration, it was approved that the E-UTRA TDD test models is defined by 10ms switch period, uplink/downlink configuration 3 and the special subframe configuration 8, i.e. uplink/downlink subframe ratio is 3:6, DwPTS = 11 symbols, GP = 1 symbols, UpPTS = 2 symbols in the contribution [2]. The detailed E-UTRA TDD configuration is illustrated in the Table4.2-2 and Figure1. 

Table 4.2-2: Uplink-downlink configurations [TS36.211 ]
	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D
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Figure1. uplink/downlink configuration for E-UTRA TDD test model (2 frames for conformance testing)

It could be noted that 2 frames are specified for conformance testing, the basic reason is that for EVM measurement time is assumed as 10ms, however for E-UTRA TDD frame, the downlink subframe under uplink/downlink configuration#3 is not enough, therefore 2 frames are assumed for E-UTRA TDD conformance test. 

When specifying the TDD configurations for NR test mode, we think that a couple of issues should be included:   

DL-UL transition: to test the ON-OFF transient period and OFF power; 

UL-DL transition: to test the OFF-ON transient period and OFF power;

Enough subframe for EVM measurement;

Align NR TDD configuration with E-UTRA TDD configuration for the convenience of MSR conformance test; 
In the TS38.331 spec, it could be noted that NR TDD configuration in the consecutive period could be informed via tdd-UL-DL-Configuration and tdd-UL-DL-ConfigurationComm2 in the SIB1. The detailed physical layer parameters setting are defined in the section 11.1 of TS38.214 spec.
-- ASN1START

-- TAG-SIB1-START

SIB1 ::=

SEQUENCE {


-- FFS / TODO: Add other parameters. 


frequencyOffsetSSB



ENUMERATED {khz-5, khz5}












OPTIONAL,
-- Need R


ssb-PositionsInBurst



SEQUENCE {



inOneGroup






BIT STRING (SIZE (8)),



groupPresence





BIT STRING (SIZE (8))











OPTIONAL -- Cond above6GHzOnly


},


ssb-PeriodicityServingCell


ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160, spare1, spare2},


ss-PBCH-BlockPower




INTEGER (-60..50),


uplinkConfigCommon




UplinkConfigCommon













OPTIONAL,


supplementaryUplink




SEQUENCE {



uplinkConfigCommon




UplinkConfigCommon












OPTIONAL 



-- FFS: Add additional (selection) criteria determining when/whether the UE shall use the SUL frequency 


}


























OPTIONAL, -- Cond SUL


tdd-UL-DL-Configuration



TDD-UL-DL-ConfigCommon












OPTIONAL, -- Cond TDD


tdd-UL-DL-configurationCommon2

TDD-UL-DL-ConfigCommon












OPTIONAL, -- Cond TDD


pdcch-ConfigCommon




PDCCH-ConfigCommon













OPTIONAL,


pucch-ConfigCommon




PUCCH-ConfigCommon













OPTIONAL,


lateNonCriticalExtension


OCTET STRING














OPTIONAL,


nonCriticalExtension



SEQUENCE{}















OPTIONAL 

}

-- TAG-SIB1-STOP

-- ASN1STOP
Based on the above considerations and slot configurations defined in the TS38.213, the TDD configuration for each SCS could be derived as following:
TDD configuration for FR1 test model:
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Figure2. uplink/downlink configuration for NR TDD test model (2 frames with SCS 15KHz for conformance testing)
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Figure3. uplink/downlink configuration for NR TDD test model (2 frames with SCS 30KHz for conformance testing)
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Figure4. uplink/downlink configuration for NR TDD test model (2 frames with SCS 60KHz for conformance testing)

The detailed TDD configurations proposed in the Figure2/3/4 could be summarized in the following table: 

Table 1. Uplink-downlink configurations for FR1

	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
	11
	22
	44

	Uslots ,nrofUplinkSlots
	3
	6
	12

	usym, nrofUplinkSymbols
	2
	4
	8

	tdd-UL-DL-ConfigurationComm2, SIB1
	

	uref,2 [KHz], referenceSubcarrierSpacing
	15
	30
	60

	P2 [ms], dl-UL-TransmissionPeriodicity
	5
	5
	5

	dslots,2, nrofDownlinkSlots
	5
	10
	20

	dsym,2 , nrofDownlinkSymbols
	0
	0
	0

	uslots,2, nrofUplinkSlots
	0
	0
	0

	usym,2, nrofUplinkSymbols
	0
	0
	0

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


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

For E-UTRA TDD configuration with NB-IoT operating in-band and/or guard band, it was approved that the E-UTRA TDD test models is defined by 5ms switch period, uplink/downlink configuration 1 and the special subframe configuration 8, i.e. uplink/downlink subframe ratio is 3:6, DwPTS = 11 symbols, GP = 1 symbols, UpPTS = 2 symbols in the contribution. The detailed E-UTRA TDD configuration is illustrated in the Figure 5.
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Figure 5. uplink/downlink configuration for E-UTRA TDD test model (2 frames for conformance testing)

Similar as previous NR slot configuration, here some UE specific dedicated configuration are used to override the flexible slots configured by the tdd-UL-DL-Configuration. For different SCS, the same ratio of DL and UL are assumed to be configured, therefore based on the following Figure 6/7, the DL,UL and special subframe are configured by the UE specific configuration.
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Figure 6. uplink/downlink configuration for E-UTRA TDD test model (2 frames for conformance testing)
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Figure 7. the downlink and uplink configuration for different SCSs

The detailed TDD configurations proposed in the Figure6/7 could be summarized in the following table:
Table 2. Uplink-downlink configurations for FR1

	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 
	7

	nrofDownlinkSymbols
	11
	8
	2

	nrofUplinkSymbols
	2
	4
	8

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

	symbols
	allUplink
	allUplink
	allUplink

	slotIndex 
	4
	2,8,9
	4,5,6,16,17,18,19

	symbols
	allDownlink
	allDownlink
	allDownlink

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

Note: slot index is starting from 0; 


TDD configuration for FR2 test model:
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Figure5. uplink/downlink configuration for NR TDD test model (2 frames with SCS 60KHz for conformance testing)
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Figure6. uplink/downlink configuration for NR TDD test model (2 frames with SCS 120KHz for conformance testing)

The detailed TDD configurations proposed in the Figure5/6 could be summarized in the following table: 
Table 3. Uplink-downlink configurations for FR2
	SCS [KHz]
	60
	120

	tdd-UL-DL-Configuration, SIB1
	

	uref [KHz], referenceSubcarrierSpacing
	60
	120

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

	dslots , nrofDownlinkSlots
	4
	8

	dsym ,nrofDownlinkSymbols
	44
	88

	Uslots ,nrofUplinkSlots
	12
	24

	usym, nrofUplinkSymbols
	8
	16

	tdd-UL-DL-ConfigurationComm2, SIB1
	

	uref,2 [KHz], referenceSubcarrierSpacing
	60
	120

	P2 [ms], dl-UL-TransmissionPeriodicity
	5
	5

	dslots,2, nrofDownlinkSlots
	20
	40

	dsym,2 , nrofDownlinkSymbols
	0
	0

	uslots,2, nrofUplinkSlots
	0
	0

	usym,2, nrofUplinkSymbols
	0
	0

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


Proposal 2: propose to adopt the TDD configuration in the table xx for FR2 test model. 
In addition, as mentioned that 2 frames are specified for E-UTRA TDD conformance testing, for NR conformance test, we also suggest that 2 frames should be used for NR conformance test to make sure that measurement time for EVM requirement is enough. 
Proposal 3:2 frames should be used for NR conformance test. 

Conclusions
In this proposal, we share some initial considerations for TDD configurations for NR test model and proposals are made as following:
Proposal1: propose to adopt the TDD configuration in the table 1/2for FR1 test model. 

Proposal2: propose to adopt the TDD configuration in the table 3 for FR2 test model. 
Proposal3: 2 frames should be used for NR conformance test. 
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HUAWEI’s proposal in the last meeting

