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High reliability
In this paper, the test cases of PDSCH high reliability with higher BLER and low latency are discussed. 
FR1 requirements for high reliability:
Background:
For URLLC FR1 PDSCH with BLER target of 10^-2 test case, agreements and open issues from previous meeting are listed below:
Open issues of #97
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]The number of slots between PDSCH and corresponding HARQ-ACK information for FDD
· Option 1: 4
· Option 2: 3 for initial transmission and 2 for repetition
· Option 3: The number of slots between final repetition PDSCH and corresponding HARQ-ACK information for FDD: 2  
· Option 4: The number of slots between initial transmission PDSCH and corresponding HARQ-ACK information for FDD: 3
Discussion
· The number of slots between PDSCH and corresponding HARQ-ACK information for FDD:
In Rel-15, the number of slots between PDSCH and corresponding HARQ-ACK information for FDD is 2. For PDSCH repetition Type A test case, the number of slot repetition is agreed with 2. As there is no HARQ-ACK feedback for the initial slot, therefore, only define the number of slots between final repetition PDSCH and corresponding HARQ-ACK information is fine. Thus, we propose option 3.
Proposal 1: The number of slots between final repetition PDSCH and corresponding HARQ-ACK information for FDD is 2.

· The number of slots between PDSCH and corresponding HARQ-ACK information for TDD:
In previous meeting, companies had different opinions on the number of slots between PDSCH and corresponding HARQ-ACK information for TDD.
In Rel-15 the number of slots between PDSCH and corresponding HARQ-ACK information for FR1.30-1 is specified in Annex A.1.2 (Table A.1.2-2):
	Parameters
	FR1.30-1

	The number of slots between PDSCH and corresponding HARQ-ACK information (Note 3)
	8 if mod(i,10) = 0
7 if mod(i,10) = 1
6 if mod(i,10) = 2
5 if mod(i,10) = 3
5 if mod(i,10) = 4
4 if mod(i,10) = 5
3 if mod(i,10) = 6
2 if mod(i,10) = 7

	Note 3:	i is the slot index per frame; i = {0,…,19}



For TDD pattern of “7D1S2U”, the HARQ-ACK for the first 4 downlink frames are located in the first uplink frame, and the HARQ-ACK information for the last 3 downlink frames are located in the second uplink frame. 
As the number of slot repetition for PDSCH repetition Type A case is 2, no HARQ-ACK information for the initial slot. For the final repetition PDSCH, the number of slots between PDSCH and corresponding HARQ-ACK information can be keep the same with Rel-15. Thus, we propose the following number for PDSCH repetition Type A test case:
	Parameters
	FR1.30-1

	The number of slots between PDSCH and corresponding HARQ-ACK information (Note 3)
	6 if mod(i,10) = 2
5 if mod(i,10) = 4
3 if mod(i,10) = 6

	Note 3:	i is the slot index per frame; i = {0,…,19}



Proposal 2: We propose the following parameters for TDD:
	Parameters
	FR1.30-1

	The number of slots between PDSCH and corresponding HARQ-ACK information (Note 3)
	6 if mod(i,10) = 2
5 if mod(i,10) = 4
3 if mod(i,10) = 6

	Note 3:	i is the slot index per frame; i = {0,…,19}



For TDD, the number of slots is same with Rel-15 requirements, no new table is needed. 

Proposal 3: For TDD, table A.1.2-2 can be used for PDSCH repetitions over multiple slots performance requirements. 

· Number of HARQ processes for TDD:
The number of HARQ processes for TDD is still TBD. As the TDD pattern is “7D1S2U” and the PDSCH aggregation factor is 2 and no PDSCH transmission on slot #0.3, PDSCH transmission occasions can be happened before the corresponding HARQ-ACK information. Thus, we propose number of HARQ processes is 4 for TDD.

Proposal 4: We propose the number of HARQ process of TDD is 4 for PDSCH repetitions over multiple slots.

FR2 requirements for high reliability:
Background:
URLLC FR2 PDSCH with BLER target of 10^-2 was agreed to be introduced on last meeting. Parameters will be discussed during the following meeting: 
Agreements of #96:
· MCS
· Option 1: MCS19 from Table 3
· Option 2: MCS16 from Table 3
· Option 3: MCS13 from Table 3
· Higher or equal to -4 dB for final 2 Rx requirement definition (average ideal SNR alignment result + IM).
Discussion:
Based on the simulation results, we propose MCS16 as the target coding rate. The SNR for MCS13 is lower than -6dB and the SNR for MCS16 is higher to -4 dB for 2Rx.
Proposal 5: We propose MCS16 for FR2 PDSCH high reliability with higher BLER test.
Low latency:
Two test cases are defined for URLLC UE low latency. 
FR2 PDSCH mapping type B:
Background:
In the last meeting, parameters for FR2 PDSCH mapping Type B were discussed. Agreements were reached as follows:
Agreements from #96:
· Symbol length: 2os
· DMRS configuration: Type 1, Single-symbol DM-RS, 0 additional DM-RS
· PTRS configuration: Frequency density 2, Time density 1, RE offset 2 
· MCS: MCS4 from Table 1. 
· Maximum number of HARQ re-transmission: 1
· Number of HARQ process: 4
· Overhead for TBS determination: 0

Discussion 
According to the simulation results, the real SNR is -2.5 dB, which is fine for the PDSCH performance requirements. Thus, we propose the implemented SNR value at 70% maximum throughput is -1 dB.
Proposal 6: We propose the implemented SNR value for FR2 PDSCH Mapping Type B performance requirements is -1 dB. 

Pre-emption indication 
Background:
Most parameters for pre-emption test case are agreed but the MCS has not been decided due to simulation results from companies have large span. From previous meeting, companies agreed that the performance gap between with or without buffer flushing should be larger than 1 dB and higher coding rate of MCS16 was proposed to be considered. In this section, the remained open issues are discussed:
Open Issues:
· Pre-emption probability
· Option 1: 10% within 1 radio frame
· Option 2: 20% within 1 radio frame
· eMBB MCS 
· Option 1: MCS13 in Table 1
· Option 2: MCS4 in Table 1
· Option 3: MCS 16 in Table 1
· Test metric
· Option 1: 70% of max T-put
· Other options are not precluded
· Select proper test parameters and test metric to discriminate UE behaviour and ensure proper UE processing i.e. the performance gap > 1dB 
· Companies are encouraged to prepare comparison analysis of UE with and without HARQ buffer flushing of pre-empted bits to decide on options above

Discussion
According to our simulation results, the SNR difference between with and without buffer flush for 20% probability with MCS13 is smaller than 0.5dB. It is very difficult to test the performance for pre-emption. The coding rate can be increased to MCS16 and the SNR difference is around 2dB.
Proposal 7: We propose to use MCS16 from Table 1 for pre-emption test case.
Proposal 8: We propose to configure 20% pre-emption probability.
 
Proposals:
Proposal 1: The number of slots between final repetition PDSCH and corresponding HARQ-ACK information for FDD is 2.
Proposal 2: We propose the following parameters for TDD:
	Parameters
	FR1.30-1

	The number of slots between PDSCH and corresponding HARQ-ACK information (Note 3)
	6 if mod(i,10) = 2
5 if mod(i,10) = 4
3 if mod(i,10) = 6

	Note 3:	i is the slot index per frame; i = {0,…,19}



Proposal 3: For TDD, table A.1.2-2 can be used for PDSCH repetitions over multiple slots performance requirements. 
Proposal 4: We propose the number of HARQ process of TDD is 4 for PDSCH repetitions over multiple slots.
Proposal 5: We propose MCS16 for FR2 PDSCH high reliability with higher BLER test.
Proposal 6: We propose the implemented SNR value for FR2 PDSCH Mapping Type B performance requirements is -1 dB.
Proposal 7: We propose to use MCS16 from Table 1 for pre-emption test case.
Proposal 8: We propose to configure 20% pre-emption probability.
.
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