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1. Introduction
This document summarizes initial views on NR further coverage enhancements to be supported in Rel-18.

2. Discussion
In Rel-18 NR further coverage enhancements, three sub-agendas are provided: PRACH coverage enhancements, power domain enhancements and dynamic switching between DFTS-OFDM and CP-OFDM. 
For PRACH coverage enhancements, the WI session focuses on the introduction of multiple PRACH transmission with the same Tx beam. First, we believe it would be sufficient to define the limited number of FGs for this sub-agenda, i.e., even only one FG seems sufficient for multi-PRACH transmission. 
The following is our analysis on the potential components to be defined in the single FG of multi-PRACH transmission:
· It can be mentioned that the multi-PRACH transmission is performed with the same Tx beam within one RACH attempt
· The candidate number of multiple PRACH transmissions (i.e., 2, 4 and 8) can also be mentioned. 
· How to determine whether single or multiple PRACH transmission(s) is performed, or the number of multiple PRACH transmissions can also be mentioned. Meanwhile, this is still under WI discussion, so even if it is captured, the actual text has to be decided after WI progress. 
· No power ramping within one RACH attempt can be mentioned as well. 
· RAR reception procedure (i.e., monitoring a single RAR for multiple PRACH transmissions, RAR window starts after the last valid RO, and RA-RNTI is decided based on the last valid RO as well) can also be mentioned.
For the listed potential components above, if there is one that has to be decoupled from the others, we are open to consider defining multiple FGs for this sub-agenda. However, we do not see a strong need to do it for now, based on the list. Note that, assuming the points above can be described in the physical layer specifications, we are also ok not to define above as a component of the FG. 
For the FG itself, another discussion point is whether there is a need for gNB to know if this FG is supported. Given that this feature is intended for CBRA according to WI discussion, our view is that there may be no need for gNB to know if it is supported beforehand. More precisely, if this feature is for CBRA only, which implies this will be used for initial access purpose only, then no need for gNB to know it may be identified. On the other hand, if this feature is unlocked for other scenarios (i.e., CFRA), assuming it may also be performed by RRC_CONNECTED UE, there may be a need for gNB to know it. 
For Type of this FG, we do not identify a strong need to define this with finer granularity, such as per BC/FC/FCPC. From technical point of view, we believe per UE or per band should be sufficient, and our slight preference is put on per UE given its smaller reporting overhead. Note that, even if it is defined per UE, we do not see a strong need of either FDD/TDD differentiation or FR1/FR2 differentiation, although we do not have strong opinion on this. 
Based on above, below is our view on multi-PRACH transmission capability:
Proposal 1: On UE feature for multi-PRACH transmission, 
· Only one FG needs to be defined
· If this feature is supported for CBRA only, there is no need for gNB to know if it is supported
· Per-UE or per-band should be sufficient. 

For power domain enhancement, so far we do not identify the need for any new FG based on the following situation:
· For CA/DC aspect, no RAN1 agreement is reached for new feature. 
· Note that this doesn’t imply no new feature from this objective in this WI. There can rather be a new FG in RAN2 or RAN4 UE feature list
· For MPR reduction, per RAN plenary guidance, no RAN1 specification impact will be introduced in this release. Thus, there is no need to consider the update of RAN1 UE feature list
Proposal 2: On UE feature for multi-PRACH transmission, no strong need of new FG is identified

For dynamic switching between DFTS-OFDM and CP-OFDM, the main feature discussed in WI is to support DCI-based waveform switching for the scheduled PUSCH. Similar to multi-PRACH feature, we think a smaller number of FGs should be considered (e.g., one or two FG(s)). 
For technical points that may need to be captured as components, we can see the following
· Main behavior is to add a new bit in UL scheduling DCI format, by which the waveform may or may not be switched from the RRC-configured waveform. This seems not necessary to be captured. 
· The supported DCI formats are DCI 0_1 and 0_2 for now. For now, the two approaches can be considered, one is to define a single FG for both DCI 0_1 and 0_2, and the other is to define separate FG for each of DCI formats. Since we do not see a strong difference on this feature between DCI 0_1 and 0_2, we slightly prefer the former approach now because of the smaller reporting overhead.  Meanwhile, we are also open to consider separate FG for each DCI format. 
· DCI size alignment method can be mentioned as a component. 
For the second bullet related to DCI format, which options to consider, one is single FG with both DCI formats, and the other is to define separate FG for each DCI format, should be discussed to identify the detail more. As described, our slight preference is single FG, while we are open to consider the other way. 
For the need for gNB to know if it is supported, for DWS feature(s), we do not think it is performed during initial access (i.e., before UE capability singalling). Thus, we think it should be “yes”. 
Considering that both CP-OFDM and DFTS-OFDM are technically mandatory for UL even in Rel-15, we see no strong reason that the support should be determined per band or finer granularity. Thus, for type, we prefer per-UE. Note that, if this feature is supported for multi-carrier operation, and if the actual support of this feature is dependent on carrier(s), finer granularity may need to be considered. Therefore, while we prefer per-UE, it may be better to defer the discussion a bit in our view, to see more details to be concluded in WI session. 
Proposal 3: On UE feature for dynamic switching between DFTS-OFDM and CP-OFDM, 
· Smaller number of FGs should be sufficient (e.g., one or two)
· Discussion on unified FG or separate FG between DCI 0_1 and DCI 0_2 can be prioritized during the initial phase of UE feature discussion
· Decision of type may be better to wait for the progress of WI session more

3. Conclusions
Proposal 1: On UE feature for multi-PRACH transmission, 
· Only one FG needs to be defined
· If this feature is supported for CBRA only, there is no need for gNB to know if it is supported
· Per-UE or per-band should be sufficient. 

Proposal 2: On UE feature for multi-PRACH transmission, no strong need of new FG is identified

Proposal 3: On UE feature for dynamic switching between DFTS-OFDM and CP-OFDM, 
· Smaller number of FGs should be sufficient (e.g., one or two)
· Discussion on unified FG or separate FG between DCI 0_1 and DCI 0_2 can be prioritized during the initial phase of UE feature discussion
· Decision of type may be better to wait for the progress of WI session more
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4. Potential FGs
Below are potential FGs to be considered from our perspective:
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Consequence if the feature is not supported by the UE
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	XX. NR_cov_enh2
	XX-1
	Multiple PRACH transmissions with the same Tx beam
	TBD
	
	No
	UE does not support multiple PRACH transmissions with the same beam
	Per UE or per band
	TBD
	TBD
	
	
	Optional [with/without] capability signalling


	XX. NR_cov_enh2
	XX-2
	Dynamic switching between DFTS-OFDM and CP-OFDM
	1) A field in DCI format 0_1 to indicate waveform switching for the scheduled PUSCH
2) A field in DCI format 0_2 (if supported) to indicated waveform switching for the scheduled PUSCH

	No
	Yes
	UE does not support dynamic switching between DFTS-OFDM and CP-OFDM
	[Per UE or per band]
	TBD
	TBD
	
	
	Optional with capability signalling






