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1 Introduction

During RAN4#94-e, a number of parameters relating to the requirement for PDSCH processing type B with fewer symbols were agreed in ‎[1]. In this paper, we consider and present proposals for the remaining open parameters for the BS demodulation requirements for low latency.
2 Discussion

In the following sections, proposals for the remaining parameters are presented:

Symbol length:

The agreed options for symbol length include 2 symbols, 4 symbols, 7 symbols or both 2 and 7 symbols.

In our view, at least 2 symbols should be a test case, since this is the most extreme latency scenario. Requirements relating to 7 symbols can also be defined, since for some payload types 7 is a more realistic scenario.

Proposal 1: Define requirements for 2os and 7os

DM-RS configuration:

For 2os, a single DM-RS symbol should be configured. 

For 7os, either a single or 2 DM-RS symbols can be configured. Requirements could be defined for 1+0 or 1+1 or both options. From the simulations in figure 1, we see a gain with 1+1 DM-RS configurationin some cases..
Proposal 2: For 2os only one DM-RS should be configured. 
Proposal 3: For 7os one or two DM-RS could be configured; i.e. 1+1 or else requirements for both 1+0 and 1+1 are defined with an applicability rule.
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Figure 1: Performance of PUSCH with 7 symbols with and without additional DM-RS

MCS and number of PRB:

For the MCS, MCS5 and 21 are proposed in the way forward.
Low latency services may be provided in the cell centre and also at the cell edge; i.e. low SNR and high SNR environments. In many environments, SINR close to the cell centre may be expected to be 20dB or more.
Where the SNR is low, QPSK will be used. At high SNR, higher coding rates and modulation orders are feasible. Low latency URLLC applications are likely to be fixed payload size and not attempting to maximize data rate. Where high SNR is available, a reduced number of RBs can be used in combination with higher MCS. This frees system resources that can be used for other services, hence increasing capacity.

In figures 2-3, simulation results for BLER vs SNR for 3 MCS are presented:

· MCS5 (379/1024 QPSK) with 10MHz/15k SCS/52 RB and 40MHz/30k SCS/106RB

· MCS11 (378/1024, 16QAM) with 10MHz/15k SCS/26 RB and 40MHz/30k SCS/53 RB

· MCS21 (658/1024, 16QAM) with 10MHz/15k SCS/15 RB and 40MHz/30k SCS/31 RB
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Figure 2: Performance of PUSCH with 7 symbols
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Figure 3: Performance of PUSCH with 2 symbols
The figures show that the three indicated MCS can provide BLER down to 1% or lower within the normal range of SINR expected within a cell.

It should be noted that the payload size is approximately the same for all of the cases due to the different amount of RB for different MCS-es.
Proposal 4: Define requirements for MCS5 and MCS21

Proposal 5: For MCS5, allocate 52RB for the 15k SCS and 106RB for the 30k SCS. For MCS21, allocate 15RB for the 15k SCS and 31RB for the 30k SCS

Test metrics:

Test metrics of 70% throughput (i.e. 30% BLER) and 10% BLER are proposed. We do not have a strong opinion, but since there is no HARQ consider that it is better to express the requirement metric as BLER and that 10% is somewhat more suitable.

Proposal 6: Throughput metric is 10% BLER
3 Conclusion

The following proposals for remaining parameters are made in this contribution. Explanation for the reasoning behind the proposals is provided in section 2.
Proposal 1: Define requirements for 2os and 7os

Proposal 2: For 2os only one DM-RS should be configured. 

Proposal 3: For 7os one or two DM-RS could be configured; i.e. 1+1 or else requirements for both 1+0 and 1+1 are defined with an applicability rule.

Proposal 4: Define requirements for MCS5 and MCS21

Proposal 5: For MCS5, allocate 52RB for the 15k SCS and 106RB for the 30k SCS. For MCS21, allocate 15RB for the 15k SCS and 31RB for the 30k SCS

Proposal 6: Throughput metric is 10% BLER
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