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1. Introduction

NR demodulation requirements was discussed in the last meeting, and the WFs on UE and BS performance requirements were respectively agreed in [1] and [2].
This contribution discusses UE and BS demodulation requirements for URLLC.

2. Discussion
2.1.  URLLC related features in Rel-15
In NR Rel-15, there are some features that are specified to support URLLC services (like PDSCH/PUSCH mapping type B, two BLER targets and two CQI tables, UL grant-free transmission, DL preemption), and the discussion on whether to introduce compact DCI and/or PDCCH repetitions is still ongoing.
Among these features, the following have potential impact on NR demodulation requirements:
1) PDSCH/PUSCH mapping type B (non-slot-based transmission)
PDSCH/PUSCH transmission with allocation duration of 2, 4 and 7 symbols with mapping type B (i.e., non-slot based transmission) is supported especially for URLLC. The DMRS position for PDSCH/PUSCH mapping type B is different from that of PDSCH/PUSCH mapping type A (i.e., slot based transmission) [3] [4].
2) Tighter BLER target and the corresponding CQI table

The following agreement was reached during RAN1 #92bis meeting in Apr 2018 [5]:

· The two BLER targets that are configurable for URLLC for CSI reporting are:

· Option B. (10-1, 10-5)

· Note: The definition of the test case for the BLER target of 10-5 should take into account channel and interference variations and estimation errors.
· Highest spectral efficiency for CQI based on 10-5 BLER target for URLLC is no more than 772/1024*6

· Highest spectral efficiency for CQI based on 10-1 BLER target for URLLC is no more than 873/1024*6
· In total, there are two CQI tables for URLLC CQI reporting

· The first table for URLLC CQI reporting is the same as the existing 64QAM CQI table without any change, which is for BLER target 10-1 for URLLC
· Note: this means the agreement on “Highest spectral efficiency for CQI based on 10-1 BLER target for URLLC is no more than 873/1024*6” is overturned

· The new table will have entries corresponding to BLER target 10-5

· For CSI reporting, the CQI field is 4-bit.

3) Compact DCI and PDCCH repetitions (FFS whether to be introduced in Rel-15)
The following conclusion was reached during RAN1 #92bis meeting in Apr 2018 [5]:

· There is no consensus in Rel-15 to support:

· Defining a new DCI format(s) that has a smaller DCI payload size than DCI format 0-0 and DCI format 1-0 unicast data, and/or 

· For a given carrier, PDCCH repetitions over same or multiple PDCCH monitoring occasion(s) of the same or multiple CORESET and search space

If the compact DCI and/or PDCCH repetitions will be introduced in the May RAN1 meeting, the corresponding RAN4 requirements on PDCCH demodulation requirements with compact DCI and/or PDCCH repetitions will be considered. 
2.2.  Impact on RAN4 requirements
The features in section 2.1 are essential for NR to satisfy the URLLC service requirements, and should be considered when defining Rel-15 NR UE and BS demodulation requirements.
In the following, we will discuss the impact of these URLLC features on the NR demodulation requirements.

	URLLC features
	Impact on the NR demodulation requirements

	PDSCH/PUSCH mapping type B (non-slot-based transmission)
	· New demodulation requirements of PDSCH and PUSCH with allocation duration of 2, 4 and 7 symbols

	Tighter BLER target and the corresponding CQI table
	· New CQI reporting requirements for the new CQI table corresponding to 10-5 BLER target 
· New PDSCH and PUSCH demodulation requirements with 10-5 BLER as performance metric

	Compact DCI and PDCCH repetitions (FFS whether to be introduced in Rel-15)
	If the compact DCI and/or PDCCH repetitions will be introduced in the May RAN1 meeting, 

· New PDCCH demodulation requirements with compact DCI and/or PDCCH repetitions


In summary, we have the following proposal:

Proposal: Consider the URLLC related features when defining Rel-15 NR UE and BS demodulation requirements.
3. Conclusions
This contribution discussed UE and BS demodulation requirements for URLLC, and proposed that:
Proposal: Consider the URLLC related features when defining Rel-15 NR UE and BS demodulation requirements.
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