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[bookmark: _Toc415085486][bookmark: _Toc503902285]1	Introduction
3GPP Work Item Description [1] provides a potential target in R18. The objective of this work item is to specify further uplink coverage enhancements for PRACH, power domain and DFT-S-OFDM. Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1). 
One source (R1-2008626) provides a method for dynamic switching between DFT-S-OFDM and CP-OFDM according to MCS table. We want to use other methods to indicate the DFT-S-OFDM and CP-OFDM waveform and give two options.   
[bookmark: _Toc53783605]2	Dynamic switching between DFT-S-OFDM and CP-OFDM
5G NR PUSCH introduces two kinds of UL waveform: DFT-S-OFDM and CP-OFDM. 
CP-OFDM offers a lower bler when SINR is high. It can be used for improving throughput for cell-center UEs and when network operators need to maximize network capacity in dense urban environments. 
Compared with CP-OFDM, DFT-S-OFDM adds transform precoding after layer mapping. It has a lower PAPR and increased transmission power. It is used to address greater range requirements and used for power-limited scenarios. 
We can see that DFT-S-OFDM and CP-OFDM waveforms both have advantages and disadvantages. 
As per the present 5G NR specification, CP-OFDM or DFT-S-OFDM is indicated by transformPrecoder which is involved in (or related to) RRC parameters configured in an RRC message (e.g., pusch-Config, configuredGrantConfig, msg3-transformPrecoder and msgA-TransformPrecoder-r16).
When transformPrecoder is included in pusch-Config or configuredGrantConfig, transformPrecoder enabled means using DFT-S-OFDM for PUSCH and transformPrecoder disabled means using CP-OFDM for PUSCH.  If transformPrecoder is absent, the UE enables or disables transform precoding in accordance with the field msg3-transformPrecoder or msgA-TransformPrecoder-r16, as follows.    
[bookmark: OLE_LINK20][bookmark: OLE_LINK15]transformPrecoder                     ENUMERATED {enabled, disabled}      OPTIONAL,   -- Need S

msgA-TransformPrecoder-r16            ENUMERATED {enabled, disabled}      OPTIONAL, -- Need R

msg3-transformPrecoder                ENUMERATED {enabled}                OPTIONAL,   -- Need R
Now the switching is by RRC reconfigure message which is similar to a static method. when gNB wants to change the PUSCH waveform, needs to reconfigure RRC messages to UE which results in a long latency and easily fails to UE because of the uncertainty of RRC reconfigure message. So, it is beneficial to achieve dynamic switching between DFT-S-OFDM and CP-OFDM. 
[bookmark: OLE_LINK23]Observation 1. Dynamic switching between DFT-S-OFDM and CP-OFDM could reduce switch latency

we focus our attention on how to achieve dynamic switching between DFT-S-OFDM and CP-OFDM. This contribution provides two options to address the problem, as follows: 
Option1: By MAC CE
UL Waveform Activation/Deactivation MAC CE are new defined MAC CEs, whose details should be discussed with RAN2. 

Option2: By DCI
UL waveform indicator is added to DCI format 0_0 and 0_1, as follows:
· UL waveform indicator: 1 bit according to Table 1. 
Table 1: UL waveform indicator
	Value of UL waveform indicator
	UL waveform 

	0
	CP-OFDM 

	1
	DFT-S-OFDM	




In conclusion, there are two options to indicate the UL waveform:
· Option1: by MAC CE
· Option2: by DCI

Propose1. In conclusion, there are two options to achieve dynamic switching between DFT-S-OFDM and CP-OFDM:
· Option1: by MAC CE
· Option2: by DCI

3	Conclusions
In this contribution, the following observation has been made:
Observation 1. Dynamic switching between DFT-S-OFDM and CP-OFDM could reduce switch latency. 

In addition, the following proposal has been made:
Propose1. In conclusion, there are two options to achieve dynamic switching between DFT-S-OFDM and CP-OFDM:
· Option1: by MAC CE
· Option2: by DCI
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