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1   Background
During RAN4#86Bis meeting, WF[1] about TDD configuration for NR UE REFSENS was approved, the open items that need to be address are listed:
· The following parameters need to be decided by RAN4 #87 to finalize reference measurement channel for NR REFSENS For FR1 and FR2
· TDD configuration (UL/DL pattern)
· DL HARQ timing related parameters (K0, K1)
· Max number of HARQ process
· For FR1, the following TDD/HARQ configurations are applied for NR REFSENS requirements
· Semi-static TDD configuration
· UL/DL pattern
· FFS: TDD configuration for LTE side in EN-DC combinations (whether to apply the same configuration as NR side)
· FFS: Different TDD pattern between EN-DC and other scenario
	SCS
	Alt.1
	Alt.2
	Alt3
	Alt4

	15kHz
	Aligned with LTE config #2 (5ms periodicity)

	30kHz
	{0, 33, 0, 41}
(Option 3 in R4-1803445)
	Aligned with LTE config #2

(5ms periodicity)
	 {0 0 0 32 1}  with 2.5ms periodicity
	{0 0 0 12 1}  with 2.5ms periodicity

	60kHz
	{0, 33, 0, 41}
(Option 3 in R4-1803445)
	Aligned with LTE config #2

(5ms periodicity)
	LTE config #2 with 1.25ms periodicity
	{0 0 13 1}  with 1ms periodicity


· For FR2

· semi-static TDD configuration
· Postpone the discussion for FR2 to RAN4 #87
· K0 = [0]
· FFS: K1 and max # of HARQ process
In this contribution, we share our views about the slot format selection.

2   Discussion
2.1   Test parameters

For the DL HARQ timing K0 and K1. We would like to suggest K0 = 1; and K1 belongs to {2, 3, 4, 5, 6, 7, 8}. The max number of HARQ process defined by core specification is 16, in the test, it is better to set the max number of 16 HARQ process.
Proposal 1: Set K=0 and K1 belongs to {2, 3, 4, 5, 6, 7, 8}, max number of 16 HARQ process.
2.2   TDD-UL-DL-ConfigCommon for FR1 with SCS 15kHz
As stated in WF[1], slot format aligned with LTE config#2 with 5ms periodicity was agreed to use for NR FR1 with SCS 15kHz.
2.3   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 that was agreed in last meeting.  The possible slot format pattern can be {D D D S U} with 2 ~ 4 symbols GP: nrofDownlinkSymbols = 8~10, nrofUplinkSymbols = 2. The number symbols for GP is configurable from 2~4.
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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 7 SS/PBCH blocks transmission within minimum 5ms SS/PBCH burst set periodicity that can support larger coverage.

In this slot format, the DL:UL resource is 3.13 that is fully matched with the increasing demand for high DL throughput from operator, such as more and more video services in the network.

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

· Option 2: {0, 0, 0, 0, 0, 0, 0, 44,1, 1}
· Option 3: {0, 0, 0, 32, 1}
· Option 4: {0, 0, 12, 1}
· Note: 0, 1, 12, 32, 33, 41 and 44 stand for the corresponding slot format as defined in Table 11.1.1-1 of TS 38.213
Option 1: 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.

Option 2 is aligned with LTE UL:DL config#2 and far more DL than UL, this can meet the increasing the high DL throughput from a certain point of view, but it results in large HARQ-ACK feedback latency to a certain extend.

Option 4 is very similar with option 3, but with more UL, from the supporting of large DL service point of view, it has a certain drawback compared to option 3. At the same time Option 4 can only support max 6 SS/PBCH transmission within minimum 5ms SS/PBCH burst set periodicity which cause coverage loss.
Proposal 2: Use slot format {D D D S U} with S slot format: nrofDownlinkSymbols = 8~10, nrofUplinkSymbols = 2 for NR FR1 with SCS 30kHz demodulation performance requirements with dl-UL-TransmissionPeriodicity 2.5ms.
2.4   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 = 8~10, nrofUplinkSymbols = 2.
Proposal 3: Use slot format {D D D S U} with S slot: nrofDownlinkSymbols = 8~10, 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, we suggest not to consider it in Rel-15, like did for LTE, we can just select one typical case which is similar as LTE configuration considering the coexistence between NR and LTE from a long term point of view.
3   Proposals
In this contribution, we analyses the pros and cons of xxx, and our conclusions/proposals are:

Proposal 1: Set K=0 and K1 belongs to {2, 3, 4, 5, 6, 7, 8}, max number of 16 HARQ process.
Proposal 2: Use slot format {D D D S U} with S slot format: nrofDownlinkSymbols = 8~10, nrofUplinkSymbols = 2 for NR FR1 with SCS 30kHz demodulation performance requirements with dl-UL-TransmissionPeriodicity 2.5ms.
Proposal 3: Use slot format {D D D S U} with S slot: nrofDownlinkSymbols = 8~10, 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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