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1   Background
During RAN4#88Bis Chengdu meeting, WF [1~2] were approved for NR UL general part and PUSCH demodulation performance. But no agreements were reached about the slot-based transmission for PUSCH mapping Type B and one additional DMRS support for FR2 with non-slot based transmission.
In this contribution, we further share our view about these two open issues.

2   Discussion
2.1   Time domain resource
In RAN4#88Bis meeting, no agreements were reached for the slot and/or non-slot based transmission with resource mapping type B performance requirements definition:
· For FR1, 

· Whether to test non-slot and/or slot based transmission with resource mapping type B
· Option1: Type B for non-slot based.
· Option2: Type B for slot based
· Option3: Type B for both slot and non-slot based.
· Option4: Type B not tested
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 no matter 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, Type A is relative to the start of slot and Type B is relative to the start of the scheduled PDSCH resources. We did simulations to check the demodulation performance differences between the PUSCH mapping type A and type B as shown below, from the simulation results, we can know the performance between Type A and Type B is very similar for cases with one additional DMRS, one set of requirement can be defined for both of them. Different performance between Type A and Type B for cases with only front-load DMRS configured, separate requirements need to be defined for them.
Table 2.1-1: Simulation results for slot-based transmission for both PUSCH mapping Type A and Type B

	DMRS
	BW/SCS
	MCS
	Type A: SNR@70% Max TP
	Type B: SNR@70% Max TP

	1+0
	10MHz/15kHz
	MCS2
	-1.85
	0.25

	
	
	MCS16
	10.4
	11.74

	
	
	MCS20
	11.2
	11.08

	
	40MHz/30kHz
	MCS2
	-3.34
	-2.46

	
	
	MCS16
	8.46
	8.70

	
	
	MCS20
	11.14
	11.01

	1+1
	10MHz/15kHz
	MCS2
	-4.6
	-4.67

	
	
	MCS16
	8.2
	8.28

	
	
	MCS20
	10.5
	10.55

	
	40MHz/30kHz
	MCS2
	-4.7
	-4.7

	
	
	MCS16
	7.9
	7.89

	
	
	MCS20
	10.5
	10.4


Proposal 1: Agree to define performance requirements for FR1 slot-based transmission for both PUSCH mapping B:

· The same performance requirements for cases with one additional DMRS configured as PUSCH mapping A

· Separate performance requirements for cases with only front-load DMRS configured from PUSCH type A
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. In RAN4#88bis meeting [2], S=0 and L=10 were agreed for FR2 non-slot based transmission with PUSCH mapping type B, if we check TS 38.211 Table 6.4.1.1.3-3 as shown below:

Table 6.4.1.1.3-3: PUSCH DM-RS positions 
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 within a slot for single-symbol DM-RS and intra-slot frequency hopping disabled.

	 Duration in symbols
	DM-RS positions 
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	PUSCH mapping type A
	PUSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	0
	1
	2
	3
	0
	1
	2
	3

	<4
	-
	-
	-
	-
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We can know that one additional DMRS can be configured when L>=5, not say L=10, so it is a very practical configuration of with one additional DMRS configured in certain conditions to ensure robust performance. 
	BW/SCS
	MCS
	SNR@70% Max TP (DMRS1+0)
	SNR@70% Max TP (DMRS1+1)
	Performance Gain:

(DMRS1+1 v.s. DMRS1+0)

	100MHz/60kHz
	MCS2
	-4.28
	-4.87
	0.59

	
	MCS16
	10.33
	9.37
	0.96

	
	MCS20
	12.58
	12.57
	0.01

	100MHz/120kHz
	MCS2
	-4.58
	-5.12
	0.54

	
	MCS16
	9.58
	9.20
	0.38

	
	MCS20
	12.32
	12.44
	-0.12


Proposal 2: Agree to define performance requirements with 1+1 DMRS configuration for FR2 non-slot based transmission with 10 and PUSCH mapping type B.
2.3   UL PT-RS

As per core specification TS 38.214 section 6.2.3: If a UE is not configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig, the UE shall not transmit PT-RS. 
Also as per Rel-15 NR UE feature list [6] item 2-47 ‘Basic UL PTRS’, we can know that support 1 port of PTRS is mandatory with UE capability signaling for FR2.
From the above two aspects, we can know that UE has the opportunity not report support of UL PT-RS, and also gNB may not configure UL PT-RS for UE according to the specific scenarios requirements. If RAN4 only defines performance requirements for FR2 with PT-RS configured regardless of the MCS value and without any evaluations, we think that it is inconsistent with core specification and unreasonable behavior, we have strong concerns about such performance requirement definitions.
As per the huge evaluation work done by UE vendors about the phase noise impact and CPE by using the PT-RS, RAN4 has common understanding that PN only have impact on higher rank and high modulation, RAN4 only agree to configure PT-RS with modulation order higher than QPSK [7], if companies have concerns about this observation, investigation and further evaluation are welcome.
Proposal 3: Define performance requirements with and without PT-RS configured for NR PUSCH FR2 and gNB can pass one set of requirements as per declaration. 

Proposal 4: Not configure PT-RS for NR PUSCH FR2 performance requirements with QPSK.
2.4   Applicability rules

Consider that gNB may choose to select different configuration as per different scenarios, performances and other real impact factors, it is impossible to mandate gNB to use one specific configuration regardless of the different environments in real life, so applicability rules should be defined for different configurations, such as different PUSCH resource mapping types, slot-based and non-slot based transmission, different number of additional DMRS configurations, with and without PT-RS configured.
Proposal 5: Applicability rules should be defined for different PUSCH resource mapping types, i.e. Type A and Type B, slot-based and non-slot based transmission, different number of additional DMRS configurations, i.e. with and without one additional DMRS and different PT-RS configurations, i.e. with and without PT-RS configured.

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: Agree to define performance requirements for FR1 slot-based transmission for both PUSCH mapping B:

· The same performance requirements for cases with one additional DMRS configured as PUSCH mapping A

· Separate performance requirements for cases with only front-load DMRS configured from PUSCH type A

Proposal 2: Agree to define performance requirements with 1+1 DMRS configuration for FR2 non-slot based transmission with 10 and PUSCH mapping type B.
Proposal 3: Define performance requirements with and without PT-RS configured for NR PUSCH FR2 and gNB can pass one set of requirements as per declaration. 

Proposal 4: Not configure PT-RS for NR PUSCH FR2 performance requirements with QPSK.

Proposal 5: Applicability rules should be defined for different PUSCH resource mapping types, i.e. Type A and Type B, slot-based and non-slot based transmission, different number of additional DMRS configurations, i.e. with and without one additional DMRS and different PT-RS configurations, i.e. with and without PT-RS configured.
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