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1. Introduction
In this contribution, we consider UE features needed for two objectives of the further NR coverage enhancement work item [1]:
· PRACH coverage enhancements,
· dynamic waveform switching.
We make suggestions based on the current agreements. Because the power domain enhancements work on increasing UE power high limit for CA and DC is not stable yet, we do not include discussion of related UE features in this contribution.
2. Discussion
2.1 [bookmark: _Type_A_PUSCH]PRACH coverage enhancements
Since the feature of multiple PRACH transmissions can be applied in both FR1 and FR2 without difference, we think there is no need of FR1/FR2 differentiation, and per-UE type is preferred. The only pre-requisite feature is [1-1] Basic initial access channels and procedures.
A conclusion that there is no consensus to support Multiple PRACH transmission with different Tx beams in Rel-18 was made in RAN1#113. It is not clear what is supported in Rel-18 and would be specified is multiple PRACH transmissions with the same beam, or multiple PRACH transmissions. For the latter one, the UL Tx beam(s) are up to UE implementation. We put the UL Tx beam in [] in the column of components.
For PRACH coverage enhancements, the UE feature discussed so far is summarized in Table 1. 
Table 1: Capabilities for PRACH coverage enhancements
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FR1/FR2 differentiation
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Comments

	
	Multiple PRACH transmissions
	Support multiple PRACH transmissions of a RACH attempt [with the same UL Tx beam];
Support the candidate numbers of PRACH transmissions of {2, 4, 8}
	1-1
	No
	Per UE
	


[bookmark: _Toc142571664]UE feature for PRACH coverage enhancements is defined according to Table 1.
2.2 Dynamic waveform switching
[bookmark: _Hlk142043998]It was agreed that dynamic waveform switching applies to DG-PUSCH, where a waveform is dynamically indicated with a new DCI field. Therefore, prerequisite feature groups include [0-1] and [0-2] for the two UL waveforms, [2-12] basic PUSCH transmission, and [3-1] for DCI 0_1, all of which are mandatory without capability signalling.
	Agreement
For single TB scheduled by single DCI, support new 1-bit field for dynamic waveform indication from UL scheduling DCI.
Note: no change of the current size alignment procedure between UL DCI and DL DCI.
Agreement
Configuration of dynamic waveform switching indicator field, for a BWP, is separately configurable between DCI format 0_1 and DCI format 0_2.


If dynamic waveform switching is configured for a single-carrier scenario, per-band Type would suffice. If both dynamic waveform switching and UL CA are configured for a UE, per-BC type is preferred, so that gNB can configure the feature in one or multiple of the UL carriers, depending on the need of coverage enhancement. Per FSPC would complicate gNB scheduling and configuration of the feature. For example, if a UE indicates its capability of dynamic waveform switching for only one band of a band combination, and UL coverage is identified in another band of the band combination, the feature can’t solve the UL issue.
For dynamic waveform switching, the UE feature discussed so far is summarized in Table 2. 
Table 2: Capabilities for dynamic waveform switching
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Comments

	

	Dynamic waveform switching

	Support dynamic waveform switching indicated in an UL scheduling DCI
	[0-1], [0-2], [2-12], [3-1]
	Per band for single-carrier scenario, Per BC for UL CA
	


[bookmark: _Toc142571665][bookmark: _Toc142571666][bookmark: _Toc142571667][bookmark: _Toc142571668][bookmark: _Toc142571678][bookmark: _Toc95746018][bookmark: _Toc101477930][bookmark: _Toc95746019][bookmark: _Toc101477931][bookmark: _Toc95746020][bookmark: _Toc101477932][bookmark: _Toc142571679][bookmark: _Toc142571680][bookmark: _Toc142571693][bookmark: _Toc84002564][bookmark: _Toc84022134][bookmark: _Toc84022364][bookmark: _Toc84063242][bookmark: _Toc84063250][bookmark: _Toc142571694][bookmark: _Toc142571695][bookmark: _Toc142571696][bookmark: _Toc142571697][bookmark: _Toc142571698][bookmark: _Toc142571699][bookmark: _Toc142571700][bookmark: _Toc142571723][bookmark: _Toc142571724][bookmark: _Toc142571725][bookmark: _Toc142571726][bookmark: _Toc142571727][bookmark: _Toc142571728][bookmark: _Toc142571729][bookmark: _Toc142571730][bookmark: _Toc142571731][bookmark: _Toc142571732][bookmark: _Toc142571733][bookmark: _Toc142571734][bookmark: _Toc142571735][bookmark: _Toc142571736][bookmark: _Toc142571737][bookmark: _Toc142571738][bookmark: _Toc142571739][bookmark: _Toc142571740][bookmark: _Toc142571741][bookmark: _Toc142571742][bookmark: _Toc142571743][bookmark: _Toc142571744][bookmark: _Toc142571745][bookmark: _Toc142571746][bookmark: _Toc142571747][bookmark: _Toc142571759][bookmark: _Toc142571760][bookmark: _Toc142571846][bookmark: _Toc142571847][bookmark: _Toc142571848][bookmark: _Toc142571849][bookmark: _Toc142571850][bookmark: _Toc142571851][bookmark: _Toc142571852][bookmark: _Toc142571853][bookmark: _Toc142571854][bookmark: _Toc142571855][bookmark: _Toc142571856][bookmark: _Toc142571857][bookmark: _Toc142571858][bookmark: _Toc142571859][bookmark: _Toc142571874][bookmark: _Toc142571875][bookmark: _Toc142571876][bookmark: _Toc142571877][bookmark: _Toc142571878][bookmark: _Toc142571879][bookmark: _Toc142571880][bookmark: _Toc142571881][bookmark: _Toc142571882][bookmark: _Toc142571883][bookmark: _Toc142571897][bookmark: _Toc142571898]UE feature for dynamic waveform switching is defined according to Table 2.
3. Summary
In this contribution, we have discussed UE features for Further NR coverage enhancement, including PRACH coverage enhancements and dynamic waveform switching. Based on the discussion in the previous sections we propose the following:
Proposal 1	UE feature for PRACH coverage enhancements is defined according to Table 1.
Proposal 2	UE feature for dynamic waveform switching is defined according to Table 2.
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