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1   Background
During RAN4#88 Gothenburg meeting, WF [1~2] were approved for NR UL general part and PUSCH demodulation performance. 
In this contribution, we share our view about PUSCH demodulation performance requirements for those open issues.

2   Discussion
2.1   Time domain resource
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As per TS 38.214  Table 6.1.2.1-1 in section 6.1.2.1 Resource allocation in time domain for PUSCH:
Table 6.1.2.1-1: Valid S and L combinations
	PUSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	0
	{4,…,14}
	{4,…,14}
	0
	{4,…,12}
	{4,…,12}

	Type B
	{0,…,13}
	{1,…,14}
	{1,…,14}
	{0,…,12}
	{1,…,12}
	{1,…,12}


We can know that Type A is a subset of Type B from the starting symbol S or the allocated consecutive number of symbols L point of view. The core specification never constraints that Type A is only for slot-based transmission and Type B is only for non-slot based transmission.

For slot-based transmission: The only difference between Type A and Type B is the DMRS positions, we did simulation to check the demodulation performance difference between these two PUSCH mapping type A and B as shown below, from the simulation results, we can know the performance between Type A and Type B is very similar, one set of requirement can be defined for both of them.
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For non-slot based transmission: Type B has more flexible starting symbol position {0,…,13} and can be used for variable length L = {1,…,14} scheduling for non-slot based transmission. From demodulation performance point of view, the allocated number of symbol L and number of DMRS are the main factors, so we prefer to choose S = 0 and L = 11.
Proposal 1: Consider to define one set performance requirements for FR1 slot-based transmission for both PUSCH mapping type A and B.
Proposal 2: Choose S = 0 and L = 11 for FR2 non-slot based transmission under PUSCH mapping type B.
2.2   DM-RS

During RAN4#1807 meeting, for the number of DMRS configuration, the following agreements were made:
· DMRS number
· FR1: 1 (one front-loaded) and 1+1 (one front-loaded and one additional)
· FR2: 1 (one front-loaded) 
From the UE feature list item 2-16a [3], the following configuration is mandatory without capability signaling:
Basic uplink DMRS for scheduling type B:

· Support 1 symbol FL DMRS without additional symbol(s) (1)

· Support 1 symbol FL DMRS and 1 additional DMRS symbol (1+1)

The following is mandatory with capability signaling:

Basic uplink DMRS for scheduling type B:

· Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port (1+1+1)
Currently RAN4 only agreed to define performance requirements for FR2 with only front-load DMRS for PUSCH mapping type B, but considering the shorter scheduling duration L compared to slot-based transmission, no robust performance can be guaranteed by configuring only one front-load DMRS under certain conditions, 1+1 DMRS configuration for PUSCH mapping type B with non-slot based transmission is a typical configuration.
Proposal 3: Consider to define performance requirements with 1+1 DMRS configuration for FR2 non-based transmission with PUSCH mapping type B.
3   Proposals
In this contribution, we further analyses the RAN1 agreements about UE further NB-IoT enhancements [1] for TDD, and give our proposals are:

Proposal 1: Consider to define one set performance requirements for FR1 slot-based transmission for both PUSCH mapping type A and B.

Proposal 2: Choose S = 0 and L = 11 for FR2 non-slot based transmission under PUSCH mapping type B.
Proposal 3: Consider to define performance requirements with 1+1 DMRS configuration for FR2 non-based transmission with PUSCH mapping type B.
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