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1   Background
The revised WID for Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC) was approved in [1]. In phase 2, the following performance requirements based on Rel-15 URLLC functionalities were addressed to specify:

· Study and specify the US/BS demodulation performance and UE CQI reporting requirements for high reliability

· The following candidate features related to high reliability should be further identified and prioritized

· PDSCH repetitions over multiple slots
· PUSCH repetitions over multiple slots

· 4-bit CQI Table 3

· MCS index table 3

· Other features are not precluded
· Study and specify the UE/BS demodulation performance and UE CQI reporting requirements for low latency

· The following candidate features related to low latency should be further identified and prioritized

· PDSCH processing capability 2

· Self-contained slot and/or non slot for DL

· PDSCH and PUSCH mapping type A/B

· Pre-emption indication for DL

· Other features are not precluded
2   Discussion
The requirements of URLLC high reliability and low latency defined in TR 38.913 have been introduced in UE demodulation requirements paper. In this paper, the BS demodulation performances related to high reliability and low latency are discussed and our views are provided.
2.1   BS performance for high reliability

To achieve the ultra-reliability, PUSCH repetition over multiple slot is necessary, which is the important feature to fulfill the high reliability performance for uplink. And the new algorithm and implementation are needed at BS receiver to support this feature. The demodulation performance requirement of PUSCH repetitions over multiple slots repetitions should be considered in RAN4. 
Proposal 1: the test requirements for PUSCH repetitions over multiple slots for both FDD and TDD modes with 2RX and 4RX should be defined by RAN4.
A test is setup for both FDD and TDD modes as following:
Table 2.1-1: Tests purpose
	Purpose
	Verify the PUSCH repetitions over multiple slots can achieve the target BLER 1-10-5.


Table 2.1.1.1-2 Test parameters:

	Parameter
	Value

	Duplex mode
	FDD/TDD

	Active DL BWP index
	1

	Number of Tx
	1

	Number of Rx
	2,4

	Antenna configuration
	ULA low

	PUSCH configuration
	Mapping type
	Type A

	
	k0
	0

	
	Starting symbol (S) 
	2

	
	Length (L)
	12

	
	PUSCH aggregation factor
	4

	PUSCH DMRS configuration
	DMRS Type
	Type 1

	
	Number of additional DMRS
	1

	Number of HARQ Processes
	1

	Propagation condition
	TDLA30-10
TDLC300-100

	SCS and BW
	FDD:15KHz, 10MHz

TDD:30KHz, 40MHz

	Testing metric
	Target BLER:  1-10-5


In our view, most of parameters of the existing demodulation performance requirements can be reused except for some key parameters including the repetition slot numbers (PUSCH aggregation factor) and MCS.

For the repetition slot numbers, there are three numbers which are K = 2, 4, 8. To reduce the test case number, we would like to choose one of them. Our preference is the number in the middle, i.e., K = 4.

For the MCS, since the new MCS table, i.e., Table 3, is specified, we propose to use the new added lower order MCS, which are specific for URLLC, compared to the other Tables.
Proposal 2: Configure the PUSCH aggregated factor as K=4 and use one of the lowest two entries of MCSs in MCS Table 3 for high reliability demodulation performance requirements.
2.2   BS performance for low latency

There are some features related to low latency:

· PUSCH mapping type B

· Uplink grant free transmission
· Short PUCCH (one or two symbols)

The minimum requirements for PUSCH mapping type B have been defined in TS 38.104 Section 8 and 11. From demodulation aspect, new requirements are not needed for the uplink grant free transmission feature and short PUCCH feature. 
And the minimum demodulation performance requirements for PUSCH non-slot with 7 symbols have already been specified. Although only non-slot with 7 symbols are used, the totally physical layer latency cannot be fully reduced because the latency is restricted by the availability of uplink slots in the fix UL-DL configurations. So we think there would be not need to introduce the new demodulation performance requirements for non-slot with the duration of smaller number of symbols.
Proposal 3: There is no need to introduce the new demodulation performance requirements to verify the non-slot with smaller number of symbols and PUSCH mapping type B.

For uplink grant free transmission, the uplink resource is reserved for uplink transmission. There is no change of reference signals and uplink channel structure. Although the BS may be required to detect if there is data transmitted, there would be no need to introduce the new demodulation performance requirements to verify uplink grant free transmission.
Proposal 4: There is no need to introduce the new demodulation performance requirements to verify uplink grant free transmissions.

For short PUCCH (one or two symbols), the demodulation performance requirements are specified. So there is no need to introduce the new demodulation performance requirements.

Proposal 5: There is no need to introduce the new demodulation performance requirements to verify short PUCCH.

3   Proposals
In this contribution, we discussed the features for BS related to URLLC high reliability and low latency. Following has been proposed:

Proposal 1: the test requirements for PUSCH repetitions over multiple slots for both FDD and TDD modes with 2RX and 4RX should be defined by RAN4.  
Proposal 2: Configure the PUSCH aggregated factor as K=4 and use one of the lowest two entries of MCSs in MCS Table 3 for high reliability demodulation performance requirements.
Proposal 3: There is no need to introduce the new demodulation performance requirements to verify the non-slot with smaller number of symbols and PUSCH mapping type B.

Proposal 4: There is no need to introduce the new demodulation performance requirements to verify uplink grant free transmissions.

Proposal 5: There is no need to introduce the new demodulation performance requirements to verify short PUCCH.
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