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1	Introduction
RAN4#89 modified the RMC for FR1 UE RF tests so that the NR UL/DL timing is aligned with LTE TDD UL/DL configuration 2 (DSUDD DSUDD) to avoid cross link interference during the test as follows [1][2].
[bookmark: _Ref1118887]Table 1	TDD UL/DL configuration used for FR1 TDD RF test (TS38.101-1)
	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

	
	dl-UL-TransmissionPeriodicity
	5 ms
	5 ms
	5 ms

	
	nrofDownlinkSlots
	3
	7
	14

	
	nrofDownlinkSymbols
	10
	6
	12

	
	nrofUplinkSlot
	1
	2
	4

	
	nrofUplinkSymbols
	2
	4
	8

	Number of HARQ Processes
	8
	8
	16

	K1 value
	K1 = 4 if mod(i,5) = 0
K1 =3 if mod(i,5) = 1
K1 =2 if mod(i,5) = 2
where i is slot index per frame; i = {0,…,9}
	K1 =8 if mod(i,10) = 0
K1 =7 if mod(i,10) = 1
K1 =6 if mod(i,10) = 2
K1 =5 if mod(i,10) = 3
K1 =4 if mod(i,10) = 4
K1 =3 if mod(i,10) = 5
K1 =2 if mod(i,10) = 6
where i is slot index per frame; i = {0,…,19}
	K1 = 15 if mod(i,20) = 0
K1 =14 if mod(i,20) = 1
K1 =13 if mod(i,20) = 2
K1 =12 if mod(i,20) = 3
K1 =11 if mod(i,20) = 4
K1 =10 if mod(i,20) = 5
K1 =9 if mod(i,20) = 6
K1 =8 if mod(i,20) = 7
K1 =7 if mod(i,20) = 8
K1 =6 if mod(i,20) = 9
K1 =5 if mod(i,20) = 10
K1 =4 if mod(i,20) = 11
K1 =3 if mod(i,20) = 12
K1 =2 if mod(i,20) = 13
where i is slot index per frame; i = {0,…,39}



After the review, it is found it is not possible to configure more than 8 K1 values according to TS38.331 as follows. This means the current RMC for SCS 60kHz in Table 1 cannot be configurable and we need to fix it. In this contribution we propose the new TDD UL/DL configuration which is possible to implement. 
	PUCCH-Config ::=                        SEQUENCE {
    resourceSetToAddModList                 SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSet           OPTIONAL, -- Need N
    resourceSetToReleaseList                SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSetId         OPTIONAL, -- Need N
    resourceToAddModList                    SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-Resource                 OPTIONAL, -- Need N
    resourceToReleaseList                   SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-ResourceId               OPTIONAL, -- Need N
    format1                                 SetupRelease { PUCCH-FormatConfig }                                           OPTIONAL, -- Need M
    format2                                 SetupRelease { PUCCH-FormatConfig }                                           OPTIONAL, -- Need M
    format3                                 SetupRelease { PUCCH-FormatConfig }                                           OPTIONAL, -- Need M
    format4                                 SetupRelease { PUCCH-FormatConfig }                                           OPTIONAL, -- Need M

    schedulingRequestResourceToAddModList   SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceConfig   OPTIONAL, -- Need N
    schedulingRequestResourceToReleaseList  SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceId       OPTIONAL, -- Need N
    multi-CSI-PUCCH-ResourceList            SEQUENCE (SIZE (1..2)) OF PUCCH-ResourceId                                    OPTIONAL, -- Need M
    dl-DataToUL-ACK                         SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)                                     OPTIONAL, -- Need M

    spatialRelationInfoToAddModList         SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfo OPTIONAL, -- Need N
    spatialRelationInfoToReleaseList        SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfoId
                                                                                                                          OPTIONAL, -- Need N
    pucch-PowerControl                      PUCCH-PowerControl                                                            OPTIONAL, -- Need M
    ...
}




2	Proposed configurations
To design the UL/DL configuration for SCS 60kHz, we need to consider:
1) TDD UL/DL pattern should be aligned with LTE UL/DL configuration 2, that is, 14D2S4U.
2) This configuration should support DL scheduling (PDCCH 1_x + PDSCH) and UL grant (PDCCH 0_x + PUSCH) in the test. 
3) Number of K1 values are up to 8. 
4) Minimum impact to the agreed RMC to minimize the impact to RAN5. 

[bookmark: _GoBack]Firstly, to ensure PUSCH transmission in UL slots 16 to 19, K2 (UL grant in slot N and corresponding uplink data transmission in slot N+K2) should be 6 or larger. When we set K2, we need to consider HARQ-ACK scheduling delay (K0+K1) should be K2, where K0 is the slot delay between PDCCH DCI and PDSCH reception, and K1 corresponds to dl-DataToUL-ACK. Since K0=0 (DCI reception and PDSCH reception in the same slot), K1 ≥ K2 ≥ 6. 
Moreover, when we look the existing DL RMC such as Table A.3.3.2-3, A.3.3.3-3, or A.3.3.4-3, no PDSCH is scheduled in slots 0 and 1 to avoid conflict with SS/PBCH block. This means we don’t need to consider K1 in DL slots 0 and 1. 
With these aspects, the proposed UL/DL scheduling is given as Figure 1. For PDSCH in slots 2 to 9, HARQ-ACK is transmitted in special slots 15 where 8 UL symbols can be allocated. 
[image: ]
[bookmark: _Ref1120156]Figure 1	Proposed UL/DL scheduling for FR1 UE RF tests with TDD SCS 60kHz. 

3	Conclusion
Proposal: Modify the NR TDD UL/DL configuration for FR1 UE RF tests with SCS 60kHz as follows:  
	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

	
	dl-UL-TransmissionPeriodicity
	5 ms
	5 ms
	5 ms

	
	nrofDownlinkSlots
	3
	7
	14

	
	nrofDownlinkSymbols
	10
	6
	12

	
	nrofUplinkSlot
	1
	2
	4

	
	nrofUplinkSymbols
	2
	4
	8

	Number of HARQ Processes
	8
	8
	16

	K1 value
	K1 = 4 if mod(i,5) = 0
K1 =3 if mod(i,5) = 1
K1 =2 if mod(i,5) = 2
where i is slot index per frame; i = {0,…,9}
	K1 =8 if mod(i,10) = 0
K1 =7 if mod(i,10) = 1
K1 =6 if mod(i,10) = 2
K1 =5 if mod(i,10) = 3
K1 =4 if mod(i,10) = 4
K1 =3 if mod(i,10) = 5
K1 =2 if mod(i,10) = 6
where i is slot index per frame; i = {0,…,19}
	K1 = 15 if mod(i,20) = 0
K1 =14 if mod(i,20) = 1
K1 =13 if mod(i,20) = 2
K1 =12 if mod(i,20) = 3
K1 =11 if mod(i,20) = 4
K1 =10 if mod(i,20) = 5
K1 =9 if mod(i,20) = 6
K1 =8 if mod(i,20) = 7
K1 =7 if mod(i,20) = 8
K1 =6 if mod(i,20) = 9
K1 =6 if mod(i,20) = 10
K1 =6 if mod(i,20) = 11
K1 =6 if mod(i,20) = 12
K1 =6 if mod(i,20) = 13
where i is slot index per frame; i = {0,…,39}
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