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1   Background
As per the TU allocation [1], NR demodulation performance work will start to discuss from RAN4#86bis. Before start to discuss the detailed NR demodulation performance requirements, the slot format to be used for NR demodulation performance requirements need to be discussed firstly.
In this contribution, we share our views about the slot format selection.

2   Discussion
From the core specification, we know that the slot formats defined in Table 4.3.2-3 are used to indicate the dynamic slot format scheduled by DCI format 2_0. For the UE demodulation performance requirements, semi-staticly configured TDD-UL-DL-ConfigCommon should be used so that the number of DL and UL slots, the number of DL and UL symbols within one slot can be clearly specified as per scheduling, usually it should not frequently be changed in the real network considering the interference in adjacent cells.
Proposal 1: Use semi-staticly configured TDD-UL-DL-ConfigCommon for the TDD UL to DL transmission config.
2.1   TDD-UL-DL-ConfigCommon for FR1 with SCS 15KHz
Because there are many refarming bands for FR1, the coexistence between LTE and NR needs to be taken into account seriously, to avoid the interference between LTE and NR, we propose to use the same DL-UL configuration as used in LTE demodulation performance requirements of uplink downlink configuration 1 and special subframe configuration 4, i.e. DwPTS:GP:UpPTS = 12:1:1, as defined in Table 4.2-1 and Table 4.2-2 of TS 36.213 shown as below:

Table 4.2-1: Configuration of special subframe (lengths of DwPTS/GP/UpPTS)

	Special subframe configuration
	Normal cyclic prefix in downlink
	Extended cyclic prefix in downlink

	
	DwPTS
	UpPTS
	DwPTS
	UpPTS

	
	
	Normal cyclic prefix
 in  uplink
	Extended cyclic prefix 
in uplink
	
	Normal cyclic prefix in uplink
	Extended cyclic prefix in uplink
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Table 4.2-2: Uplink-downlink configurations

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


The corresponding TDD-UL-DL-Config for NR FR1 with SCS 15KHz that is similar to LTE with uplink downlink configuration 1 and special subframe configuration 4 is: {D S U U D D S U U D}, S slot format: nrofDownlinkSymbols = 12, nrofGuardPeriodSymbols = 1, nrofUplinkSymbols = 1.
Proposal 2: Use slot format {D S U U D D S U U D}, with slot S format: nrofDownlinkSymbols = 12, nrofGuardPeriodSymbols = 1, nrofUplinkSymbols = 1 for NR FR1 with SCS 15KHz demodulation performance requirements.
2.2   TDD-UL-DL-ConfigCommon for FR1 with SCS 30KHz

The downlink-to-uplink transmission periodicity is 2.5ms for FR1 with SCS 30KHz corresponding to FR1 with SCS 15KHz with 5ms periodicity which is similar used in LTE as discussed in above.  The possible slot format pattern with 2 symbols GP can be {D D D S U} with S slot format: nrofDownlinkSymbols = 10, nrofGuardPeriodSymbols = 2, nrofUplinkSymbols = 2.
As per the definition in core specification TS 38.331: 
dl-UL-TransmissionPeriodicity
ENUMERATED {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10}
2.5ms is within the dl-UL-TransmissionPeriodicity and is a valid configuration.
During the cell search, it can support max 8 SS/PBCH blocks transmission within minimum 5ms SS/PBCH burst set periodicity that can support larger coverage.

In the approved WF[1] for NR UE REFSENS test, the following slot format options were listed:
· TDD slot format pattern
· Option 1: {0, 0, 0, 11, 1}
· Option 2: {0, 0, 12, 1}
· Option 3: {0, 33, 0, 41}

· Other options not precluded
· Note: 0, 1, 11, 12, 33 and 41 stands for the corresponding slot format as defined in Table 4.3.2-3 of TS 38.211
As we proposed in Proposal 1, during the testing, it is not possible to use dynamic configuration method for TDD DL to UL config, we copy here just trying to discuss the slot format given by other companies.
Option 1 includes more DL slots compared to Option 2 and 3, from speedup the test point of view, we think that it is better to include more DL slots in the format; The slot format with DL to UL transmission config {D D D S U} with S slot format: nrofDownlinkSymbols = 10, nrofGuardPeriodSymbols = 2, nrofUplinkSymbols = 2 is similar with Option 1 as the number of DL slots, 2.5ms DL to UL transmission periodicity, 2 symbols for GP, but Option 1 can only support max 6 SS/PBCH transmission within minimum 5ms SS/PBCH burst set periodicity which cause coverage loss.
Option 2 has 3 symbols for GP which is not compatible with LTE special subframe configuration 4 considering coexistence between NR and LTE.
Option 3 also has 3 symbols for GP which is not compatible with LTE special subframe configuration 4. Two switching points exist in the pattern which cause large overhead; it cannot adapt to max 8 SS/PBCH transmission within minimum 5ms SS/PBCH burst set periodicity that results in coverage loss.

Proposal 3: Use slot format {D D D S U} with S slot format: nrofDownlinkSymbols = 10, nrofGuardPeriodSymbols = 2, nrofUplinkSymbols = 2 for NR FR1 with SCS 30KHz demodulation performance requirements with dl-UL-TransmissionPeriodicity 2.5ms.
2.3   TDD-UL-DL-ConfigCommon with SCS 60KHz and 120KHz 
Follow the similar logic to keep compatible with LTE, the dl-UL-TransmissionPeriodicity is 1.25ms for FR2 with SCS 60KHz and 0.625ms for FR2 with SCS 120KHz. The slot format still can use {D D D S U} with S slot format: nrofDownlinkSymbols = 10, nrofGuardPeriodSymbols = 2, nrofUplinkSymbols = 2.
Proposal 4: Use slot format {D D D S U} with S slot: nrofDownlinkSymbols = 10, nrofGuardPeriodSymbols = 2, nrofUplinkSymbols = 2 for NR FR2 with SCS 60KHz and SCS 120KHz demodulation performance requirements with dl-UL-TransmissionPeriodicity 1.25ms and 0.625ms respectively.

For dl-UL-TransmissionPeriodicity
 of 0.5ms, 1ms and 2ms, considering that it is not compatible with LTE, the possible amount of requirements and very strict timeline for NR performance requirements to complete, RAN4 cannot define performance requirements for all configurations, maybe we do not need to consider it now, like did for LTE, we can just select one typical case which is similar as LTE configuration considering the coexistence between NR and LTE in a relative long term.
3   Proposals
In this contribution, we analyses the pros and cons of xxx, and our conclusions/proposals are:

Proposal 1: Use semi-staticly configured TDD-UL-DL-ConfigCommon for the TDD UL to DL transmission config.
Proposal 2: Use slot format {D S U U D D S U U D}, with slot S: nrofDownlinkSymbols = 12, nrofGuardPeriodSymbols = 1, nrofUplinkSymbols = 1 for NR FR1 with SCS 15KHz demodulation performance requirements.
Proposal 3: Use slot format {D D D S U} with S slot: nrofDownlinkSymbols = 10, nrofGuardPeriodSymbols = 2; nrofUplinkSymbols = 2 for NR FR1 with SCS 30KHz demodulation performance requirements with dl-UL-TransmissionPeriodicity 2.5ms.
Proposal 4: Use slot format {D D D S U} with S slot: nrofDownlinkSymbols = 10, nrofGuardPeriodSymbols = 2; nrofUplinkSymbols = 2 for NR FR2 with SCS 60KHz and SCS 120KHz demodulation performance requirements with dl-UL-TransmissionPeriodicity 1.25ms and 0.625ms respectively.
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