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1. Introduction

At the last meeting, the WF on TDD configuration for REFSENS was approved [1]. The agreements are summarized below.

	Note: Agreed / not agreed
Common for FR1 and FR2

· K0 = 0 for all SCSs

·  For K1 values:

· Fixed K1 values in the specification only for testing purpose

· Exact K1 values will be discussed and decided in the next July ad-hoc meeting

For 15kHz SCS in FR1:
RRC configurations

Agreements

UL-DL-configuration-common
referenceSubcarrierSpacing
15 kHz

dl-UL-TransmissionPeriodicity
ms5
nrofDownlinkSlots
3
nrofDownlinkSymbols
10
nrofUplinkSlots
1

nrofUplinkSymbols
2
PDSCH-ServingCellConfig

nrofHARQ-ProcessesForPDSCH

8
For 30kHz SCS in FR1

· Slot format = {DDDDDDDSUU}

· S = {D6, G4, U4}

· HARQ process:

· Alt.1. 16 process

· Alt.2. 8 process for REFSENS and 16 process will be discussed in UE demod test

For 60kHz SCS in FR1

· {DDDSU} with 1.25 ms is agreed as working assumption 

· {DDSU} with 1 ms if Rel.15 RAN2 spec does not allow this configuration before July RAN4 ad-hoc meeting 

· S = {D6, G4, U4}

· HARQ process is 8

For 60kHz SCS in FR2

· Slot format = {DDDSU} 
· S ={D4, G6, U4}
· Number of HARQ

· 8

For 120kHz SCS in FR2

· Slot pattern = {DDDSU}

· S ={D10, G2, U2}
· Other configuration will be discussed in UE demodulation requirements

· Number of HARQ process

· Opt.1: 8

· Opt.2: 16


The remaining issues are HAQR A/N timing, i.e. K1 values for each SCS and the maximum number of HARQ transmission. In this contribution, we provide our views on those parameters.
2. Discussion
2.1. FR1 30kHz 
For 30kHz SCS in FR1, agreed slot pattern is {DDDDDDDSUU} with S = {D6, G4, U4} to align LTE TDD configuration #2. For this slot pattern, the following K1 values are proposed.
Proposal 1: K1 values for 30kHz SCS with {DDDDDDDSUU} and S = {D6, G4, U4} are as follows.
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As discussed in [2], the maximum number of HARQ process should be set to 16 considering realistic BS processing delay. When considering HARQ process = 8, allowed processing delay at gNB side for the retransmission is 1ms at maximum (including propagation delay).
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Fig. 1 HARQ retransmission timing assuming HAQR process = 8
In general, gNB needs to monitor/decode uplink physical channels for all UEs, and also need to determine user scheduling for downlink resources based on reported A/N and CSI. Only 1ms is very challenging for those operations at gNB side. On the other hand, as pointed out at the last meeting, 8 HARQ process can be utilized for simplicity since no HARQ retransmission is assumed for REFSENS requirements. We consider that 8 HARQ process is enough from test setup perspective, but in the real network 16 HARQ process is really required in order to fully utilize all of DL resources. Thus, if such simplification is applied to REFSENS requirements, 16 HARQ process shall be verified in other requirements, e.g. UE demodulation requirements.
Proposal 2: For the maximum number of HARQ process for 30kHz SCS, select either of the following two alternatives:
· Alt.1: Apply 16 processes for REFESNS requirements

· Alt.2: Apply 8 processes for REFESNS requirements and 16 processes for UE demodulation requirements.
Note that LTE TDD configuration #2 is {DSUDD} as follows [TS36.211]:

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


Since DL/UL pattern shall be aligned between LTE and NR, as a result subframe number is not aligned between LTE and NR (2ms difference) as shown in Fig 2.
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Fig.2. Aligned DL/UL pattern with not aligned SFN
Observation 1: If {DDDDDDDSUU} is configured by TDD-UL-DL-ConfigCommon, subframe number is not aligned between LTE and NR (2ms difference) as Fig.2. This aspect should be considered for actual test set up.
2.2. FR2 120kHz 

For 120kHz SCS in FR2, agreed slot pattern is {DDDSU} with S = {D10, G2, U2}. For this slot pattern, the following K1 values are proposed:

Proposal 3: K1 values for 120kHz SCS with {DDDSU} and S = {D10, G2, U2} are as follows.
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Similar to FR1 30kHz SCS, 16 HARQ process should be configured but simplification could be considered:
Proposal 4: For the maximum number of HARQ process for 120kHz SCS, select either of the following two alternatives:

· Alt.1: Apply 16 processes for REFESNS requirements

· Alt.2: Apply 8 processes for REFESNS requirements and 16 processes for UE demodulation requirements.
4. Conclusion
In this contribution, we discuss the remaining issues on TDD configuration for REFSENS requirements. Our observation and proposals are summarized below.
Observation 1: If {DDDDDDDSUU} is configured by TDD-UL-DL-ConfigCommon, subframe number is not aligned between LTE and NR (2ms difference) as Fig.2. This aspect should be considered for actual test set up.
Proposal 1: K1 values for 30kHz SCS with {DDDDDDDSUU} and S = {D6, G4, U4} are as follows.
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Proposal 2: For the maximum number of HARQ process for 30kHz SCS, select either of the following two alternatives:

· Alt.1: Apply 16 processes for REFESNS requirements

· Alt.2: Apply 8 processes for REFESNS requirements and 16 processes for UE demodulation requirements.
Proposal 3: K1 values for 120kHz SCS with {DDDSU} and S = {D10, G2, U2} are as follows.
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Proposal 4: For the maximum number of HARQ process for 120kHz SCS, select either of the following two alternatives:

· Alt.1: Apply 16 processes for REFESNS requirements

· Alt.2: Apply 8 processes for REFESNS requirements and 16 processes for UE demodulation requirements.
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