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Background
In this paper, the preemption feature will be discussed. Regarding to the pre-emption feature, RAN 4 agreed that no performance requirements would be defined for URLLC UE. But the performance of eMBB UE will be test. The agreements and open issues of #94bis are listed below:
Agreements:
· Number of pre-empted symbols: Only 2os
Open Issues:
· Pre-emption probability
· Option 1: 10% within 1 radio frame
· Option 2: 20% within 1 radio frame
· Pre-emption scheduling
· Option 1: Fixed scheduling
· Option 2: Non-fixed scheduling (slot periodicity/offset 10/5)
· eMBB MCS 
· Option 1: MCS13 in Table 1
· Option 2: MCS4 in Table 1
· Companies are encouraged to prepare comparison analysis of UE with and without HARQ buffer flushing of pre-empted bits to decide on options above
· Test metric
· Option 1: 70% of max T-put
· Other options are not precluded
· Further discuss if the following parameters from Rel-15 PDSCH requirements can be reused for eMBB PDSCH configuration
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD, TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	FDD: 4
TDD: 8

	The number of slots between PDSCH and corresponding HARQ-ACK information and TDD pattern
	
	FDD: 2
TDD: FR1.30-1

	CBW/SCS
	
	FDD: 10/15
TDD: 40/30

	RB allocation
	
	Full bandwidth

	MIMO layer
	
	Rank 1

	Propagation condition
	
	TDLA30-10

	Test metric
	
	70% TP



In this paper, based on the agreed parameters, the open issues are anlysed and our views are provided.
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According to the agreed parameters for URLLC and parameters in table above for eMBB, simulations were setup for FDD with MCS4 and MCS13. The results are shown in figure below, simulations include 1). Throughput vs BLER for eMBB UE without pre-emption. 2). Throughput vs BLER for eMBB UE with pre-emption of 10% probability. 3). Throughput vs BLER for eMBB UE with pre-emption of 20% probability. 
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Figure 2-1: PDSCH performance for pre-emption with MCS4 and MCS13
The SNR values of these setup for 70% of maximum throughput are shown in table below:
Table 2-1: SNR values for PDSCH FDD performance requirements
	Setup
Antenna configuration
SNR

	MCS4
	MCS13

	No pre-emption
	-3.5
	3.8

	10% probability
	-3.7
	4.9

	20% probability 
	-3.8
	6.2



Table 2-1 shows that the SNR loss is very small with MCS4, it is very difficult to verify whether the eMBB service is pre-empted or not. For MCS13, the SNR loss for pre-emption with 10% probability is around 1.1dB. And the SNR loss for pre-emption with 20% probability is around 2.4dB. By considering the real use cases, 10% probability is more reasonable. 
Regarding to the pre-emption scheduling, companies have different opinions on whether to define fixed scheduling or non-fixed scheduling. From eMBB UE side, the performance will not be affected on whether the pre-empted REs are fixed scheduling or not. In order to simplify the test, we prefer to use fixed scheduling.
Proposal 1: We propose to use MCS13 for the pre-emption verification.
Proposal 2: We propose 10% probability for pre-emption periodicity.
Proposal 2: We propose to define the pre-emption with fixed scheduling. 

Proposals
In this contribution, we discussed the open issues for pre-emption. Our proposals are listed below:
Proposal 1: We propose to use MCS13 for the pre-emption verification.
Proposal 2: We propose 10% probability for pre-emption periodicity.
Proposal 2: We propose to define the pre-emption with fixed scheduling. 
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