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[bookmark: foreword][bookmark: scope]1	Introduction
This feature lead (FL) summary (FLS) concerns the Rel-18 study item (SI) on further NR RedCap UE complexity reduction [1, 2, 3]. This Rel-18 study item was preceded by a Rel-17 study item [4, 5] and a Rel-17 work item [6, 7, 8].
This document summarizes contributions [9] – [28] submitted to agenda item 9.6.2 to capture the discussion on evaluation of coverage impact. 
[bookmark: OLE_LINK101][bookmark: OLE_LINK102]The naming and numbering of the high-level sub-clauses in Clause 8 in this document follows the draft TR skeleton in [3]. The issues in this document are tagged and color coded with High Priority or Medium Priority. The issues that are in the focus of this round of the discussion are furthermore tagged FL10 in Section 2 (Remaining issues after RAN1 #110).
Follow the naming convention in this example:
· eRedCapCoverageFLS1-v000.docx
· eRedCapCoverageFLS1-v001-CompanyA.docx
· eRedCapCoverageFLS1-v002-CompanyA-CompanyB.docx
· eRedCapCoverageFLS1-v003-CompanyB-CompanyC.docx
If needed, you may “lock” a discussion document for 30 minutes by creating a checkout file, as in this example:
· Assume CompanyC wants to update eRedCapCoverageFLS1-v002-CompanyA-CompanyB.docx.
· CompanyC uploads an empty file named eRedCapCoverageFLS1-v003-CompanyB-CompanyC.checkout
· CompanyC checks that no one else has created a checkout file simultaneously, and if there is a collision, CompanyC tries to coordinate with the company who made the other checkout (see, e.g., contact list below).
· CompanyC then has 30 minutes to upload eRedCapCoverageFLS1-v003-CompanyB-CompanyC.docx
· If no update is uploaded in 30 minutes, other companies can ignore the checkout file.
· Note that the file timestamps on the server are in UTC time.
In file names, please use the hyphen character (not the underline character) and include ‘v’ in front of the version number, as in the examples above and in line with the general recommendation (see slide 12 in R1-2205703), otherwise the sorting of the files will be messed up (which can only be fixed by the RAN1 secretary).
To avoid excessive email load on the RAN1 email reflector, please note that there is NO need to send an info email to the reflector just to inform that you have uploaded a new version of this document. Companies are invited to enter the contact info in the table below.
FL10 Question 1-1a: Please consider entering contact info below for the points of contact for this email discussion.
	Company
	Point of contact
	Email address

	Nokia, NSB
	Rapeepat Ratasuk
	rapeepat.ratasuk@nokia-bell-labs.com

	CMCC
	Jiazhen Zhang
Lijie Hu
	zhangjiazhen@chinamobile.com
hulijie@chinamobile.com

	Ericsson
	Sandeep Narayanan Kadan Veedu
	sandeep.narayanan.kadan.veedu@ericsson.com

	CATT
	Yongqiang FEI
	feiyongqiang@catt.cn

	Samsung
	Seunghoon Choi
	seunghoon.choi@samsung.com

	NTT DOCOMO
	Mayuko Okano
	mayuko.okano.ca@nttdocomo.com

	ZTE, Sanechips
	Youjun Hu
	Hu.youjun1@zte.com.cn

	MediaTek
	Chiou-Wei Tsai
	cw.tsai@mediatek.com

	Huawei, HiSilicon
	Frank LONG
	frank.longyi@huawei.com

	vivo
	Lihui Wang
	wanglihui@vivo.com

	Intel
	Yingyang Li
	yingyang.li@intel.com

	Xiaomi
	Xuemei Qiao
	qiaoxuemei@xiaomi.com

	Panasonic
	Shotaro Maki
	maki.shotaro@jp.panasonic.com

	Nordic
	Karol Schober
	karol.schober@nordicsemi.no




Remaining issues after RAN1 #110
For coverage impact evaluation, there are three remaining issues for discussion to complete TR 38.865:
· PDCCH CSS/SIB1 coverage differences compared between R18 and R15 and between R18 and R17 for Urban scenario at 2.6 GHz with maximum 11-PRB UE BW
· Sourcing companies to confirm values in Table 8.2.1-7
· PDCCH CSS/SIB1 coverage differences compared between R18 and R15 and between R18 and R17 for Rural scenario at 0.7 GHz (with maximum 25-PRB UE BW)
· Sourcing companies to confirm values in Table 8.2.2-6
· TPs for Clause 8.2.4 on Summary of coverage impact evaluation 

Section 2.4 in this document, i.e. FLS7, was copied from Section 2.3 in FLS6. It is replaced by Section 2.1 and 2.2 in this FLS7 and hence becomes obsolete. However, the following comments from companies and response from FL are copied below for information and alignments. 
	Company
	Y/N
	Comments

	MediaTek
	Y
	1. Confirm values for Urban table
2. Add values for Rural table (somehow forgot to fill or missing)

	FL on behalf of vivo
	Y
	1. Confirm values and add values 

	OPPO
	Y
	1. Confirm values.

	Huawei, HiSilicon
	N for the values in the fourth and the sixth column 
	Could please companies clarify how you generate the value of the last column? Because the SIB1 bandwidth is smaller than UE bandwidth in both the reference and the Rel-18 result, the value is supposed to be around 0 dB.
Additionally, for the column of PDCCH with AL 8, please companies clarify in what scenario a gNB has to configure two different AL with two different PDCCH CSS, one for Rel-17 UE, the other one for Rel-18 UE. If two different PDCCH CSS exists, then why the one for Rel-18 RedCap UE cannot be configured with a proper bandwidth smaller than 5MHz?
It is not reasonable comparison with respect to the values in the fourth and the sixth column, thus provides no vaue.

	CMCC
	Y
	Add our values

	CATT
	Y
	

	FL8
	
	@Huawei, as I clarified in both offline and online sessions that the assumptions for reference Rel-17 RedCap UEs are that PDCCH CSS and SIB1 are both transmitted with bandwidths larger than 5MHz while smaller than 20MHz. Take SIB1 as an example, this comparison in the last column under Rel-17 is to provide the reader about coverage difference/impact:
1. If RAN1 or NW decides to transmit SIB1 larger than 5MHz (while smaller than 20MHz) for legacy UEs including Rel-17 RedCap UE and to transmit a dedicated SIB1 that is confined within 5MHz for the potential Rel-18 RedCap UE, the values in the last column are to represent the coverage difference of the potential Rel-18 UE with dedicated SIB1 that is confined within 5MHz compared to Rel-17 RedCap UE with SIB1 greater than 5MHz. 
2. If NW decides to transmit one universal SIB1 for both Rel-17 RedCap UE and the potential Rel-18 UE and hence confines the SIB1 to 5MHz, the values in the last column represent the SIB1 coverage loss for the reference Rel-17 RedCap UE compared to the case when SIB1 for the reference Rel-17 RedCap UE was scheduled to be greater than 5MHz.  

	Huawei, HiSilicon
	
	Thank FL very much for your clarification.
OK with the column for SIB1. But the column for PDCCH CSS AL16 v.s. AL 8 is still not justified. As commented before, if two different PDCCH CSS exists, then why the one for Rel-18 RedCap UE cannot be configured with a proper bandwidth smaller than 5MHz?

	CATT
	
	At least both the SIB1 cases (>5MHz and <5MHz) should be kept. 
For PDCCH CSS AL8, after further check, we have a similar sense with HW. If R17 RedCap UE is with 48 PRB (AL16) for PDCCH CSS, Rel-18 UE should have the same configuration to exam ‘the possibility of co-existence’. If the intension is not to exam co-existence, not sure the intension and why 24 PRB (AL8) is chosen for Rel-18 UE, since neither 48 PRB nor 24 PRB (SCS 30kHz) is supported by current spec.
It seems more reasonable to compare ‘PDCCH CSS AL8 for Rel-17 RedCap UE (24 PRBs are all received)’ between ‘PDCCH CSS AL8 for Rel-18 UE (only 11 of 24 PRBs are received)’ for this case. But unfortunately, most companies have not simulated ‘PDCCH CSS AL8 for Rel-17 RedCap UE (24 PRBs are all received)’. 

	vivo
	
	We share the similar views with HW that the comparison between Rel-18 UE configured with PDCCH CSS with AL8 and reference Rel-17 RedCap UE configured with PDCCH CSS with AL16 is kind of unfair. 
We are fine with SIB1 cases. 

	Intel
	Y
	We think both columns (AL8, SIB1) can be kept. 
· For SIB1, agree with the analysis from FL
· For PDCCH CSS, ‘transmission of 24PRBs/AL8 but reception of 11 PRBs’ just show the performance of a candidate for 11 PRBs partial reception for eRedCap UE. Unfortunately, from the simulation, even gNB configures a dedicated PDCCH CSS (24PRBs/AL 8) to eRedCap UE, the performance is still quite bad. In other words, 24PRBs/AL 8 is not a direction for enhancement. 

	Samsung
	
	We tend to agree with HW that current comparison for PDCCH CSS seems not fair.

	Xiaomi
	
	Add our values for rural table and urban table

	CMCC
	
	See our comment in the following proposals.

	FL9
	Regarding the controversial case of PDCCH CSS with AL8 and 24 PRBs in Table 8.2.1-7 (Urban scenario with 11 PRBs) and in Table 8.2.2-6 (Rural scenario with 25 PRBs), based on the received response, relatively more companies are fine with removing it though some companies show interest in keeping it. As CMCC has pointed out, PDCCH CSS with AL8 and 24 PRBs in the Rural scenario is confined within 5MHz. If you can agree to my analysis in FL8 in the above for the case when SIB1 < 5MHz for Rel-18 UE is compared to SIB1 > 5MHz for Rel-17 RedCap UE, you should be able to agree similar aspects can be applied to the comparisons between PDCCH CSS with AL8 and 24 PRBs for Rel-18 UE while PDCCH CSS with AL16 and 48 PRBs for Rel-17 RedCap UE. 
Considering the very limited time we have left for this email discussion (don’t forget we still have got a TR to review), I would like to propose the following way forward. If this proposal is not agreed, it means we need to discuss how to add a note to the case as suggested by Huawei which I expect will trigger more discussions. So, please, be flexible and take the following proposal as a compromise. If you have very strong concerns and really cannot agree to it, elaborate your reasons and be constructive to provide an alternative way forward. 
High Priority Proposal 2-1a: Regarding the case of PDCCH CSS with AL8 and 24 PRBs, remove it from Table 8.2.1-7 for the Urban scenario at 2.6GHz (with 11 PRBs) while it is kept in Table 8.2.2-6 for the Rural scenario (with 25 PRBs). 

	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	As commented before, if two separate sets of PDCCH CSS are configured in the same network, it makes no sense that the network still configure 10MHz bandwidth to the PDCCH CSS which is only dedicated to UEs of 5MHz BWP. The logic for the comparison of SIB1 does clearly not fit in PDCCH CSS. Since no time for further discussion, the simplest and straightforward way is to remove those unreasonable values from all concerned tables.
In the latest Table 8.2.2-6 labeled with FL9, it is 11-PRB BWP for Rel-18 RedCap UEs. For clarification, is it a typo?

	vivo
	Y
	We are fine with FL’s proposal. 

	CATT
	Y
	Since ‘PDCCH CSS with AL8 and 24 PRBs in the Rural scenario is confined within 5MHz’, we agree that this configuration is reasonable for rural case. 
It reflects the performance gap, when the network configure two PDCCH CSS for legacy UE and 5 MHz UE separately, with two different valid CORESET configurations supported by current spec.
We are fine with FL’s proposal.

	Samsung
	Y
	Can live with the FL proposal.

	FL
	
	@Huawei, in Rural, there are 25 PRBs for 5MHz BW. PDCCH CSS with AL8 and 24 PRBs is hence confined within the potential Rel-18 UE’ BW. Btw, the typos in Table 8.2.2-6 have been fixed in this FL’s update. Thanks. 
Let me remind everyone: PDCCH CSS with AL8 was agreed to be on both of the tables for Urban and Rural scenarios per following agreements. FL9’s Proposal 2-1a hence needs the consensus of the group to remove it from the Urban table (Table 8.2.1-7). If no consensus can be reached, what I suggest to do is to capture the case and companies’ inputs to both Table 8.2.1-7 for Urban and Table 8.2.2-6 for Rural. But we don’t add any note for it, neither do we make observations for the case in the Urban scenario. TR only states the assumptions of the comparison. How it is taken is up to the reader.
The deadline for this email discussion including remaining issues in FLS and TR review is September 1st. We really need to conclude this discussion and move on to TR review. So please try your best and agree to this Proposal 2-1a. 

Agreement
In Rural scenario at 0.7 GHz and Urban scenario at 2.6GHz, capture the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and Rel-17 Redcap, as well as those between the potential Rel-18 UE and reference Rel-15 UE.
· Note: One shot decoding is assumed as per agreed configuration
Table 6.2-5a-1: Urban scenario at 2.6GHz (30 kHz SCS)
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	Source 1 [T-doc number]
	
	
	
	
	
	
	



Table 6.2-5a-2: Rural scenario at 0.7 GHz (15 kHz SCS)
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; CORESET: 3 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 25 PRBs; SIB1 < 5 MHz; TBS 1256 bits)

	Source 1 [T-doc number]
	
	
	
	
	
	
	




	Intel
	Y
	We are fine with FL proposal 

	Nordic 
	Y,but
	We are fine with this WF, given that it is clarified that in this case separate non-legacy CORESET#0 (24RB, 2symbol CORESET#0) has been used for R18 UEs, while 48RB 2OS CORESET#0 has been used for legacy.
Is this correct understanding?

	Xiaomi
	Y
	We are fine with FL’s proposal.

	CMCC
	Y
	We are fine with FL’s proposal.

	Huawei, HiSilicon
	
	Thank FL for fixing the typo. Just clarify our view that we are fine to keep the results for Rural@15kHz SCS.

	FL
	
	@Nordic, a separate and dedicated CORESET#0 for Rel-18 could be one way to look at the comparison. Another way to look at it is if NW decides to transmit a single CORESET#0 with 24 PRBs for both Rel-18 and Rel-17 UEs, the result of this comparison tells you how much PDCCH CSS coverage loss has been caused to Rel-17 UEs that should have received PDCCH CSS with 48 PRBs. You can look at my comments under FL8 in the beginning of this Section 2. 
@Huawei, thanks for clarifying that you are OK with this proposal. 

	ZTE, Sanechips
	
	For PDCCH CSS at 15KHz SCS, the performance difference between legacy UE with AL16 and Rel-18 RedCap UE with AL8 can reflect the performance loss caused by bandwidth reduction from 10MHz to 5MHz.
For PDCCH CSS at 30KHz SCS, compared to the column for PDCCH CSS AL16 v.s. AL16, the column of AL16 v.s. AL8 show larger performance gap, which implies the PDCCH performance of 24PRBs is worse than that of 48PRBs for Rel-18 RedCap UE. 
Thus, these results can be referred for network to deploy PDCCH CSS bandwidth for considering coexistence between legacy UE and Rel-18 RedCap UE. We think it can be kept for NW deployment reference. 
For sake of progress, we could live with the current proposal or adding a Note as 8.2.1-23a or following:
· Note *: RAN1 has not consensus to identify any practical scenario for this comparison.


	Ericsson
	Y
	Fine with the proposal

	Nokia, NSB
	Y
	We can accept the FL’s proposal to make progress.



FL10 High Priority Proposal 2-1a: Regarding the case of PDCCH CSS with AL8 and 24 PRBs, remove it from Table 8.2.1-7 for the Urban scenario at 2.6GHz (with 11 PRBs) while it is kept in Table 8.2.2-6 for the Rural scenario (with 25 PRBs).
	Company
	Y/N
	Comments

	Huawei, Hisilicon
	Y
	

	Nordic
	Y
	@Nordic, a separate and dedicated CORESET#0 for Rel-18 could be one way to look at the comparison. Another way to look at it is if NW decides to transmit a single CORESET#0 with 24 PRBs for both Rel-18 and Rel-17 UEs, the result of this comparison tells you how much PDCCH CSS coverage loss has been caused to Rel-17 UEs that should have received PDCCH CSS with 48 PRBs. You can look at my comments under FL8 in the beginning of this Section 2
@MTK
sure, but that should be noted in the Table, saying that in this column AL8 coverage is compared to AL16 coverage. 

	FL
	
	@Nordic, we did. In the description above Table 8.2.2-6 (PDCCH CSS/SIB1 coverage differences in Rural scenario), we have the following statements which are included in the TP of FL10 High Priority Proposal 8.2.2-11b.
· The potential Rel-18 UE is configured with PDCCH CSS with AL8 and CORESET of 24 PRBs and 3 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols.
· It is noted this pair of comparison can provide the following two aspects:
· The PDCCH CSS coverage difference between the potential Rel-18 UE and the reference Rel-17 RedCap if a dedicated PDCCH CSS that is confined within 5MHz is transmitted for the potential Rel-18 UE.
· The PDCCH CSS coverage loss for the reference Rel-17 RedCap UE if a universal PDCCH CSS that is confined within 5MHz to accommodate the maximum bandwidth of the potential Rel-18 UE is transmitted for both the potential Rel-18 UE and the reference Rel-17 RedCap UE.



2.1 Clause 8.2.1: PDCCH CSS/SIB1 Coverage Differences between R18 and R15/R17 in Urban scenario at 2.6 GHz
According to agreements, Table 8.2.1-7 in this section is to capture companies’ results with one-shot decoding performance for SIB1 and PDCCH CSS coverage differences between the potential Rel-18 UE and the reference NR UE/Rel-17 RedCap UE in Urban scenario at 2.6 GHz with maximum 11-PRB UE BW. In addition, as clarified online, the configurations for the reference UEs are listed as follows for Table 8.2.1-7. Sourcing companies hence please help to check whether the values highlighted in yellow are correct according to the clarification points highlighted in red in the above. Remove yellow color for your company after confirmation.

FL8 (FL7) High Priority Proposal 8.2.1-8e: Adopt the following TP as a baseline text to Clause 8.2.1 of TR38.865 for evaluation assumptions for comparisons of PDCCH CSS/SIB1 coverage differences between the potential R18 UE and R15/R17 Ues for Urban scenario at 2.6GHz 
	In Urban scenario at 2.6GHz with maximum 11-PRB UE bandwidth for the potential Rel-18 UE, for evaluation of PDCCH CSS/SIB1 coverage impact, the comparison between the potential Rel-18 UE and the reference NR UE in addition to the comparison between the potential Rel-18 UE and the Rel-17 RedCap UE by sourcing companies are summarized in Table 8.2.1-7. It is noted that the target BLER of PDCCH CSS is 1% and the target BLER of SIB1 is 10% in the evaluation. In addition, one-shot decoding is assumed for both PDCCH CSS and SIB1 in all cases in Table 8.2.1-7.
For the comparison of PDCCH CSS/SIB1 coverage differences between the potential Rel-18 UE with maximum 11-PRB UE bandwidth and the reference Rel-15 NR UE, the configurations and evaluation assumptions are listed as in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with an aggregation level (AL) of 16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-15 NR UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The potential Rel-18 UE is scheduled with SIB1 larger than 5MHz.
· The reference Rel-15 NR UE for comparison is scheduled with SIB1 larger than 5MHz.
· The exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].
For the comparison of PDCCH CSS/SIB1 coverage differences between the potential Rel-18 UE and the reference Rel-17 RedCap UE, the configurations and evaluations assumptions are listed in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL8 and CORESET of 24 PRBs and 2 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols.
· The potential Rel-18 UE is scheduled with SIB1 larger than 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2009293].
· The potential Rel-18 UE is scheduled with SIB1 within 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2009293].
For all the cases listed above, one-shot decoding without any soft combining was assumed for this evaluation to represent the coverage differences between the potential Rel-18 UE and the reference Rel-15 NR UE and between the potential Rel-18 UE and the reference Rel-17 RedCap UE before applying any coverage enhancement schemes. 
The representative values in the last row of Table 8.2.1-7 are derived by taking the mean value (in dB domain) from all the companies results after excluding the highest and the lowest values. 



	Company
	Y/N
	Comments

	Huawei, HiSilicon
	N
	As commented before, it is not reasonable comparison between PDCCH CSS AL16 for Rel-17 Ues and PDCCH CSS AL8 for Rel-18 UE.
We suggest to either remove all values from this column of the table or add a note as below,
· Note *: RAN1 has not identified any practical scenario for this comparison.
· Add mark “*” in the title of the column as below
[image: ] 

	CATT
	
	Although we are generally fine with the TP, we have a similar sense with HW. If R17 RedCap UE is with 48 PRB (AL16) for PDCCH CSS, Rel-18 UE should have the same configuration to exam ‘the possibility of co-existence’. If the intension is not to exam co-existence, not sure the intension and why 24 PRB (AL8) is chosen for Rel-18 UE, since neither 48 PRB nor 24 PRB (SCS 30kHz) is supported by current spec.
It seems more reasonable to compare ‘PDCCH CSS AL8 for Rel-17 RedCap UE (24 PRBs are all received)‘ between ‘PDCCH CSS AL8 for Rel-18 UE (only 11 of 24 PRBs are received)’ for this column. But unfortunately, most companies have not simulated ‘PDCCH CSS AL8 for Rel-17 RedCap UE (24 PRBs are all received)’. 
So we are fine to remove this column if this can help progress. 

	Vivo
	
	We also think the comparison for Rel-18 UE configured with PDCCH CSS with AL8 and reference Rel-17 RedCap UE configured with PDCCH CSS with AL16 is kind of unfair. 
We are fine to remove the column.

	Intel
	Y
	The concerned column at least shows dedicated PDCCH CSS with 24PRBs/AL 8 is not a direction for enhancement.

	Samsung
	
	We tend to agree with HW that current comparison for PDCCH CSS seems not fair and then, we are fine to remove the column.

	Qualcomm
	
	Generally fine with the TP. And we are also fine with HW’s proposal to add a note on AL8 column.

	Xiaomi
	Y 
	Share the same view as Intel and fine to keep the concerned column. We are also OK to add mark “*” as suggested by HW.

	Ericsson
	Y 
	Similar view as Intel

	Nordic 
	
	We have also issue with comparing pears with apples, and similar relates to all similar aspect in below questions

	Nokia, NSB
	Y
	We support to keep the concerned column and share similar view as Intel.




FL8 (FL7) High Priority Proposal 8.2.1-8f: Adopt the following TP and table as baseline text to Clause 8.2.1 of TR38.865 for the evaluation results and observations for PDCCH CSS/SIB1 coverage difference comparisons between the potential Rel-18 UE and the reference Rel-15 NR/Rel-17 RedCap Ues 
	In Urban scenario at 2.6GHz with maximum 11-PRB UE bandwidth for the potential Rel-18 UE, from the representative values in the last row of Table 8.2.1-7, the following observations can be made: 
· Observation 1: for PDCCH CSS with AL16 and 48PRB and 2 symbols, performance degradation of the potential Rel-18 UE is [15.08 dB and 8.85 dB] compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively. 
· Observation 2: for SIB1 greater than 5MHz, performance degradation of the potential Rel-18 UE is [17.28 dB and 11.23 dB] compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively.

Table 8.2.1-7: In Urban scenario at 2.6GHz with 30kHz SCS, the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and reference Rel-15 NR UE as well as those between the potential Rel-18 UE and the reference Rel-17 RedCap UE where one-shot decoding is assumed for all cases and maximum UE bandwidth of 11 PRBs is assumed for the potential Rel-18 UE. (Unit: dB)
	Coverage Difference (dB)
	Comparison with reference Rel-15 NR UE (MIL)
	Comparison with reference Rel-17 RedCap UE (MIL)

	
	PDCCH CSS AL16
	SIB1 > 5MHz
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	Sourcing company
	T-doc 
	5MHz-UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5MHz-UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	5MHz-UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5MHz-UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	CATT
	R1-2207969
	-14.90
	-17.00
	-8.70
	-11.10
	-10.90
	-9.10

	Intel
	R1-2207740
	-12.98
	-20.20
	-7.50
	-8.70
	-14.20
	-10.50

	Ericsson
	R1-2207741
	-14.30
	-20.27
	-7.60
	-8.10
	-13.21
	-9.94

	NTT DOCOMO
	R1-2207692
	-14.16
	-22.71
	-7.92
	-7.92
	-16.24
	-9.56

	Nokia NSB
	R1-2206444
	-15.90
	-15.90
	-9.20
	-9.20
	-9.30
	-9.80

	ZTE
	R1-2207058
	-14.70
	-19.30
	-8.50
	-13.40
	-14.60
	-8.80

	vivo
	R1-2206052
	-13.62
	-12.53
	-7.97
	-9.96
	-4.77
	-5.16

	Qualcomm
	R1-2207244
	-16.10
	
	-9.60
	
	-10.10
	-9.80

	MediaTek
	R1-2207003
	-14.80
	-17.50
	-9.20
	-9.80
	-11.50
	-8.70

	OPPO
	R1-2206304
	-15.90
	-15.50
	-9.60
	-10.20
	-10.90
	-7.70

	CMCC
	R1-2206294
	-17.59 
	-12.20 
	-10.25 
	-10.25 
	-6.40 
	-3.90 

	Huawei, 
Hisilicon
	R1-2205874
	-16.43 
	　
	-10.31 
	　
	　
	　

	Xiaomi
	R1-2206654
	
	-19.32
	
	-8.95
	-12.42
	-9.92

	Panasonic
	R1-2206437
	-17.1
	-17.5
	-9.5
	-7.1
	-10.1
	-10.8

	Representative value (dB)
　
	-15.08
	-17.28
	-8.85
	-9.66
	-11.23
	-8.73







	Company
	Y/N
	Comments

	Huawei, HiSilicon
	N
	As commented before, it is not reasonable comparison between PDCCH CSS AL16 for Rel-17 Ues and PDCCH CSS AL8 for Rel-18 UE.
We suggest to either remove all values from this column of the table or add a note as below,
· Note *: RAN1 has not identified any practical scenario for this comparison.
· Add mark “*” in the title of the column, 
[image: ]

Additionally, some companies results in the table are highlighted in yellow, is it the final text with highlight for the TR, or it means some updates are needed before capturing into TR?  

	CATT
	
	Same comment in previous question for PDCCH CSS (24 PRBs) AL8. 
BTW, should we change the yellow color back to white in the table at the end?

	Vivo
	
	We have the similar question as others about the results that highlighted in yellow in the table.

	Intel
	Y
	The concerned column at least shows dedicated PDCCH CSS with 24PRBs/AL 8 is not a direction for enhancement.

	Samsung
	
	We tend to agree with HW that current comparison for PDCCH CSS seems not fair and then, we are fine to remove the column.

	Qualcomm
	
	Same comment as in Proposal 8.2.1-8e

	Xiaomi
	Y
	

	Intel2
	
	Remove yellow color in the Table 8.2.1-7 (and 8.2.2-6 too)

	CMCC
	
	For PDCCH CSS, we have evaluated CORESET 24*2, with AL=8, and CORESET 6*3,with AL=2. As HW comments, may be it is a bit strange to configure AL=8 for R18 since it is still larger than the 11RBs BW.
However, although the AL=2 case satisfy the BW restrictions, it can be seen from the evaluation results shared by companies that the performance of AL=2 case is worse than the AL=8 case. So may be the AL=8 case is one candidate PDCCH configuration for network. In this case, HW’s suggestion to add one note can be one way out.
· Note *: Results of this case is for information, whether to transmit PDCCH with AL larger than BW or within the 5M BW is up to network.

	Panasonic
	
	We are sorry for the late input. If it is still possible, please let us insert values added in the rows at the bottom of the tables in 9.1 and 9.2. 

	Ericsson
	Y
	Ericsson values are captured correctly. Please remove the yellow color in Table 8.2.1-7 and Table 8.2.2-6. 

	Nordic 
	N
	Adding a note from HW, is the minimum

	Nokia, NSB
	Y
	Nokia’s values are correct. I have removed the yellow color.



FL9 High Priority Proposal 8.2.1-21a: Adopt the following TP as a baseline text to Clause 8.2.1 of TR38.865 
	In Urban scenario at 2.6GHz with maximum 11-PRB UE bandwidth for the potential Rel-18 UE, for evaluation of broadcast channels PDCCH CSS and SIB1 coverage impact particularly from the coexistence perspective, the comparison between the potential Rel-18 UE and the reference NR UE in addition to the comparison between the potential Rel-18 UE and the Rel-17 RedCap UE by sourcing companies are summarized in Table 8.2.1-7. It is noted that the target BLER of PDCCH CSS is 1% and the target BLER of SIB1 is 10% in the evaluation. In addition, one-shot decoding is assumed for both PDCCH CSS and SIB1 in all cases in Table 8.2.1-7.
For the comparison of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE with maximum 11-PRB UE bandwidth and the reference Rel-15 NR UE, the configurations and evaluation assumptions are listed as in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with an aggregation level (AL) of 16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-15 NR UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The potential Rel-18 UE is scheduled with SIB1 larger than 5MHz.
· The reference Rel-15 NR UE for comparison is scheduled with SIB1 larger than 5MHz.
· The exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].
For the comparison of PDCCH CSS/SIB1 coverage differences between the potential Rel-18 UE and the reference Rel-17 RedCap UE, the configurations and evaluations assumptions are listed in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols.


	Company
	Y/N
	Comments

	vivo
	Y
	

	CATT
	Y
	The paragraph in the bottom seems overlapped with TP in the next proposal 8.2.1-22a, with an incorrect indentation for the second sub-bullet.
	For the comparison of PDCCH CSS/SIB1 coverage differences between the potential Rel-18 UE and the reference Rel-17 RedCap UE, the configurations and evaluations assumptions are listed in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols.


Let’s discuss it in the next proposal 8.2.1-22a, and remove it from this proposed TP.

	Samsung
	Y
	

	FL
	
	The paragraph in the bottom in 8.2.1-21a is also part of 8.2.1-22a. Delete the duplication in this proposal 8.2.1-21a. @CATT, thanks. 

	Intel
	Y
	

	Xiaomi
	
	We have the same concern as CATT

	CMCC
	Y
	

	Huawei, HiSilicon
	Y
	

	FL
	
	@Xiaomi, the issue pointed out by CATT had been taken care of in my previous round of reply. You can see the paragraph in the bottom of Proposal 8.2.1-21a has been deleted (highlighted in red). 

	ZTE, Sanechips
	Y
	

	Ericsson
	Y
	

	Nokia, NSB
	Y
	



FL10 High Priority Proposal 8.2.1-21b: Adopt the following TP as a baseline text to Clause 8.2.1 of TR38.865
	In Urban scenario at 2.6GHz with maximum 11-PRB UE bandwidth for the potential Rel-18 UE, for evaluation of broadcast channels PDCCH CSS and SIB1 coverage impact particularly from the coexistence perspective, the comparison between the potential Rel-18 UE and the reference NR UE in addition to the comparison between the potential Rel-18 UE and the Rel-17 RedCap UE by sourcing companies are summarized in Table 8.2.1-7. It is noted that the target BLER of PDCCH CSS is 1% and the target BLER of SIB1 is 10% in the evaluation. In addition, one-shot decoding is assumed for both PDCCH CSS and SIB1 in all cases in Table 8.2.1-7.
For the comparison of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE with maximum 11-PRB UE bandwidth and the reference Rel-15 NR UE, the configurations and evaluation assumptions are listed as in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with an aggregation level (AL) of 16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-15 NR UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The potential Rel-18 UE is scheduled with SIB1 larger than 5MHz.
· The reference Rel-15 NR UE for comparison is scheduled with SIB1 larger than 5MHz.
· The exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].



	Company
	Y/N
	Comments

	Huawei, Hisilicon
	Y
	

	
	
	

	
	
	




FL9 High Priority Proposal 8.2.1-22a: Adopt the following TP as a baseline text to Clause 8.2.1 of TR38.865 
	For the comparison of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and the reference Rel-17 RedCap UE, the configurations and evaluations assumptions are listed in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The potential Rel-18 UE is scheduled with SIB1 larger than 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].
· The potential Rel-18 UE is scheduled with SIB1 within 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].
· It is noted this pair of comparison can provide the following two aspects:
· The SIB1 coverage difference between the potential Rel-18 UE and the reference Rel-17 RedCap if a dedicated SIB1 within 5MHz is transmitted for the potential Rel-18 UE.
· The SIB1 coverage loss for the reference Rel-17 RedCap UE if a universal SIB1 that is confined within 5MHz to accommodate the maximum bandwidth of the potential Rel-18 UE is transmitted for both the potential Rel-18 UE and the reference Rel-17 RedCap UE. 
For all the cases listed above, one-shot decoding without any soft combining was assumed for this evaluation to represent the coverage differences between the potential Rel-18 UE and the reference Rel-15 NR UE and between the potential Rel-18 UE and the reference Rel-17 RedCap UE before applying any coverage enhancement schemes. 
The representative values in the last row of Table 8.2.1-7 are derived by taking the mean value (in dB domain) from all the companies results after excluding the highest and the lowest values. 

	Company
	Y/N
	Comments

	Huawei, HiSilicon
	N
	The highlighted text below needs some clarification. Since the same payload of SIB1, would it be different PRB numbers and different MCS between the two compared cases? 
“
· The potential Rel-18 UE is scheduled with SIB1 within 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2009293].
“

Additionally, a correction to a typo in “The SIB1 coverage loss for the reference Rel-17 RedCap UE if a universal SIB1”, i.e. SIB coverage should be SIB1 coverage.

	vivo
	Y
	

	CATT
	Y
	Regarding HW’s question, we think the same PRB and MCS should be applied for both R17 and R18 UE from the same company. However, different PRB/MCS may be used among different companies.
Agree to fix the typo of ‘SIB’ into ‘SIB1’.

	Samsung
	
	OK with fixing “SIB” to “SIB1”

	FL
	
	1. Fixed typo SIB to SIB1 in the last sub-bullet

	Intel
	Y
	

	Xiaomi
	Y
	1. Replace “/” with “and” in “PDCCH CSS/SIB1” to align with the description in FL9 High Priority Proposal 8.2.1-21a.
2. For values of PRB and MCS, we share the same view as CATT that it can be different among different companies.

	CMCC
	Y
	Which one is our correct reference document? R18 reference document [6, R1-2207981] or R17 reference document [6, R1-2009293]?

	Huawei, HiSilicon
	N
	Please note that the reference R1-2009293 is for Rel-17 RedCap instead of Rel-18 RedCap. Our questions are not related to whether it is up to companies’ report on PRB number and MCS values, but, a clarification is needed for the following questions,
· how can the PRB number and MCS for Rel-18 UE with SIB1 within 5MHz can refer to a previous Rel-17 report? We don’t recall simulations results for less than 5MHz SIB1 have been submitted to Rel-17 RedCap SI.
· If the concerned text means, the PRB number and MCS for Rel-18 UE has the same exact value per company as those for Rel-17 RedCap UE so that they can refer to the previous Rel-17 report, then it is not in line with the assumption “within 5Mhz” and the target scenario explained lately by FL, is it?

We would like to suggest to link the values to a Rel-18 report or one section of the Rel-18 TR.

	FL
	
	@Huawei and CMCC, thanks for pointing this out. I have put in a wrong t-doc number as the reference without even noticing it. For Rel-18 RedCap SI, it should be R1-2207891 instead of R1-2009293 which was a tdoc for R17 SI. Let me fix them all. Thank you and sorry for my mistake. 
1. Changed R1-2009293 to R1-2207891 and removed the blue highlight.
2. Replaced “/” with “and” for PDCCH CSS and SIB1 to align with Proposal 8.2.1-21a as suggested by Xiaomi. Thanks. 
3. Deleted the two paragraphs (by dark red) in the bottom of Proposal 8.2.1-22a since they are the same paragraphs in Proposal 8.2.1-24a.

	ZTE, Sanechips
	Y
	‘link the values to a Rel-18 report’ makes sense and has less TR efforts

	Ericsson
	Y
	

	CMCC
	Y
	

	Nokia, NSB
	Y
	



FL10 High Priority Proposal 8.2.1-22b: Adopt the following TP as a baseline text to Clause 8.2.1 of TR38.865
	For the comparison of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and the reference Rel-17 RedCap UE, the configurations and evaluations assumptions are listed in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The potential Rel-18 UE is scheduled with SIB1 larger than 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].
· The potential Rel-18 UE is scheduled with SIB1 within 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].
· It is noted this pair of comparison can provide the following two aspects:
· The SIB1 coverage difference between the potential Rel-18 UE and the reference Rel-17 RedCap if a dedicated SIB1 within 5MHz is transmitted for the potential Rel-18 UE.
· The SIB1 coverage loss for the reference Rel-17 RedCap UE if a universal SIB1 that is confined within 5MHz to accommodate the maximum bandwidth of the potential Rel-18 UE is transmitted for both the potential Rel-18 UE and the reference Rel-17 RedCap UE.



	Company
	Y/N
	Comments

	Huawei, Hisilicon
	Y
	

	
	
	




FL9 High Priority Question 8.2.1-23a: About the case of PDCCH CSS with AL8 and 24 PRBs, if you cannot support Proposal 2-1a, can you support to adopt the following TP as a baseline text to Clause 8.2.1 of TR38.865? If not, why and how to revise the Note? 
	· The potential Rel-18 UE is configured with PDCCH CSS with AL8 and CORESET of 24 PRBs and 2 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols.
· Note: For this pair of comparison, some companies do not regard this a fair comparison or a practical scenario. The reason is that if network intends to transmit dedicated PDCCH CSS for the potential Rel-18 UE, it is likely to configure a PDCCH CSS that is confined within the potential Rel-18 UE’s maximum bandwidth. On the other hand, some other companies think this comparison can still provide some information and whether to transmit PDCCH larger than or within a UE’s bandwidth is up to network.
 

	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	It is an obvious issue for this comparison. The current note with “some companies” v.s. “some companies” is not a good WF and thus not acceptable. If no time for further discussion, the straightforward way is to remove the unreasonable values from the tables.

	CATT
	
	We think Proposal 2-1a can be support. 
If unfortunately Proposal 2-1a cannot be support, we can live with this note.

	FL
	
	As my latest comments on Proposal 2-1a, if Proposal 2-1a is not acceptable and companies cannot reach consensus on the note, what I suggest to do is to capture the case PDCCH AL8 with 24 PRBs as it is in the current TP proposals, i.e. not adding a note and not making any observations for it in the Urban scenario, since it was an agreed case for both Urban and Rural scenarios. The deadline is approaching, and we need to close this discussion and move on to TR review. 

	ZTE, Sanechips
	Y
	We are OK with this Note.  The difference for PDCCH AL8 with 24 PRBs and Rel-17 RedCap UE can provide the reference info for NW deployment configuration.

	FL
	Proposal 2-1a seems acceptable to the group. Hence, no need for this note. 




FL9 High Priority Proposal 8.2.1-24a: Adopt the following TP as a baseline text to Clause 8.2.1 of TR38.865 
	For all the cases listed above, one-shot decoding without any soft combining was assumed for this evaluation to represent the coverage differences between the potential Rel-18 UE and the reference Rel-15 NR UE and between the potential Rel-18 UE and the reference Rel-17 RedCap UE before applying any coverage enhancement schemes. 
The representative values in the last row of Table 8.2.1-7 are derived by taking the mean value (in dB domain) from all the companies results after excluding the highest and the lowest values. 


	Company
	Y/N
	Comments

	vivo
	Y
	

	CATT
	Y
	

	Samsung
	Y
	

	Intel
	Y
	

	Xiaomi
	Y, but
	What’s the relationship between this proposed TP and the same description as this TP in FL9 High Priority Proposal 8.2.1-22a?

	CMCC
	Y
	

	FL
	
	@Xiaomi, I intended to separate these two paragraphs from Proposal 8.2.1-22a in case Question 8.2.1-23a was agreed to be added. But then I forgot to remove these two paragraphs from Proposal 8.2.1-22a. Let me fix it in Proposal 8.2.1-22a.

	ZTE, Sanechips
	Y
	

	Ericsson
	Y
	

	Nokia, NSB
	Y
	



FL10 High Priority Proposal 8.2.1-24a: Adopt the following TP as a baseline text to Clause 8.2.1 of TR38.865
	For all the cases listed above, one-shot decoding without any soft combining was assumed for this evaluation to represent the coverage differences between the potential Rel-18 UE and the reference Rel-15 NR UE and between the potential Rel-18 UE and the reference Rel-17 RedCap UE before applying any coverage enhancement schemes. 
The representative values in the last row of Table 8.2.1-7 are derived by taking the mean value (in dB domain) from all the companies results after excluding the highest and the lowest values. 



	Company
	Y/N
	Comments

	Huawei, Hisilicon
	Y
	

	
	
	




FL9 High Priority Proposal 8.2.1-25a: Adopt the following TP as a baseline text to Clause 8.2.1 of TR38.865. Note: whether to keep the case of PDCCH CSS with AL8 and 24 PRBs is subject to the discussion on Proposal 2-1a. 
	In Urban scenario at 2.6GHz with maximum 11-PRB UE bandwidth for the potential Rel-18 UE, from the representative values in the last row of Table 8.2.1-7, the following observations can be made: 
· Observation 1: for PDCCH CSS with AL16 and 48PRB and 2 symbols, performance degradation of the potential Rel-18 UE is 15.26 dB and 8.91 dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively. 
· Observation 2: for SIB1 greater than 5MHz, performance degradation of the potential Rel-18 UE is 17.50 dB and 11.24 dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively.

Table 8.2.1-7: In Urban scenario at 2.6GHz with 30kHz SCS, the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and reference Rel-15 NR UE as well as those between the potential Rel-18 UE and the reference Rel-17 RedCap UE where one-shot decoding is assumed for all cases and maximum UE bandwidth of 11 PRBs is assumed for the potential Rel-18 UE. (Unit: dB)
	Coverage Difference (dB)
	Comparison with reference Rel-15 NR UE (MIL)
	Comparison with reference Rel-17 RedCap UE (MIL)

	
	PDCCH CSS AL16
	SIB1 > 5MHz
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	Sourcing company
	T-doc 
	5MHz-UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5MHz-UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	5MHz-UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5MHz-UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	CATT
	R1-2207969
	-14.90
	-17.00
	-8.70
	-11.10
	-10.90
	-9.10

	Intel
	R1-2207740
	-12.98
	-20.20
	-7.50
	-8.70
	-14.20
	-10.50

	Ericsson
	R1-2207741
	-14.30
	-20.27
	-7.60
	-8.10
	-13.21
	-9.94

	NTT DOCOMO
	R1-2207692
	-14.16
	-22.71
	-7.92
	-7.92
	-16.24
	-9.56

	Nokia NSB
	R1-2206444
	-15.90
	-15.90
	-9.20
	-9.20
	-9.30
	-9.80

	ZTE
	R1-2207058
	-14.70
	-19.30
	-8.50
	-13.40
	-14.60
	-8.80

	vivo
	R1-2206052
	-13.62
	-12.53
	-7.97
	-9.96
	-4.77
	-5.16

	Qualcomm
	R1-2207244
	-16.10
	
	-9.60
	
	-10.10
	-9.80

	MediaTek
	R1-2207003
	-14.80
	-17.50
	-9.20
	-9.80
	-11.50
	-8.70

	OPPO
	R1-2206304
	-15.90
	-15.50
	-9.60
	-10.20
	-10.90
	-7.70

	CMCC
	R1-2206294
	-17.59 
	-12.20 
	-10.25 
	-10.25 
	-6.40 
	-3.90 

	Huawei, 
Hisilicon
	R1-2205874
	-16.43 
	　
	-10.31 
	　
	　
	　

	Xiaomi
	R1-2206654
	
	-19.32
	
	-8.95
	-12.42
	-9.92

	Panasonic
	R1-2206437
	-17.10
	-17.5
	-9.5
	-7.1
	-10.10
	-10.80

	Representative value (dB)
	-15.26
	-17.50
	-8.91
	-9.42
	-11.24
	-9.00






	Company
	Y/N
	Comments

	FL9
	
	1. Most values highlighted in yellow in Table 8.2.1-7 and Table 8.2.2-6 in FL8 have been confirmed by sourcing companies (via reply to FLS or offline emails). Hence yellow highlight has been removed for most companies except one who may be on the road home. We can wait a bit. 😊

	FL
	
	Yellow highlight on ZTE’s inputs and Table 8.2.1-7 are removed based on offline check with ZTE. Yellow highlight and square brackets are also removed accordingly from the values in the observations. 

	Xiaomi
	Y
	We recommend also capturing the observation for the Comparison between R17 RedCap UE and R18 RedCap UE assuming SIB1 (<5 MHz) with 10% BLER

	FL
	
	@Xiaomi, I don’t understand what you meant by comparing R17 and R18 UEs for the case when SIB1 bandwidth is smaller than 5MHz. Shouldn’t they have the same results and hence the difference is zero? 

	ZTE, Sanechips
	Y
	

	Ericsson
	Y
	

	CMCC
	Y
	

	Nokia, NSB
	Y
	

	FL
	Proposal 2-1a seems acceptable to the group. Hence the case PDCCH CSS with AL8 and 24 PRBs is deleted from Table 8.2.1-7 for Urban at 2.6 GHz while is kept in Table 8.2.2-6 for Rural at 0.7 GHz.  



FL10 High Priority Proposal 8.2.1-25b: Adopt the following TP as a baseline text to Clause 8.2.1 of TR38.865
	In Urban scenario at 2.6GHz with maximum 11-PRB UE bandwidth for the potential Rel-18 UE, from the representative values in the last row of Table 8.2.1-7, the following observations can be made: 
· Observation 1: for PDCCH CSS with AL16 and 48PRB and 2 symbols, performance degradation of the potential Rel-18 UE is 15.26 dB and 8.91 dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively. 
· Observation 2: for SIB1 greater than 5MHz, performance degradation of the potential Rel-18 UE is 17.50 dB and 11.24 dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively.

Table 8.2.1-7: In Urban scenario at 2.6GHz with 30kHz SCS, the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and reference Rel-15 NR UE as well as those between the potential Rel-18 UE and the reference Rel-17 RedCap UE where one-shot decoding is assumed for all cases and maximum UE bandwidth of 11 PRBs is assumed for the potential Rel-18 UE. (Unit: dB)
	Coverage Difference (dB)
	Comparison with reference Rel-15 NR UE (MIL)
	Comparison with reference Rel-17 RedCap UE (MIL)

	
	PDCCH CSS AL16
	SIB1 > 5MHz
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	Sourcing company
	T-doc 
	5MHz-UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5MHz-UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5MHz-UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	CATT
	R1-2207969
	-14.90
	-17.00
	-8.70
	-10.90
	-9.10

	Intel
	R1-2207740
	-12.98
	-20.20
	-7.50
	-14.20
	-10.50

	Ericsson
	R1-2207741
	-14.30
	-20.27
	-7.60
	-13.21
	-9.94

	NTT DOCOMO
	R1-2207692
	-14.16
	-22.71
	-7.92
	-16.24
	-9.56

	Nokia NSB
	R1-2206444
	-15.90
	-15.90
	-9.20
	-9.30
	-9.80

	ZTE
	R1-2207058
	-14.70
	-19.30
	-8.50
	-14.60
	-8.80

	vivo
	R1-2206052
	-13.62
	-12.53
	-7.97
	-4.77
	-5.16

	Qualcomm
	R1-2207244
	-16.10
	
	-9.60
	-10.10
	-9.80

	MediaTek
	R1-2207003
	-14.80
	-17.50
	-9.20
	-11.50
	-8.70

	OPPO
	R1-2206304
	-15.90
	-15.50
	-9.60
	-10.90
	-7.70

	CMCC
	R1-2206294
	-17.59 
	-12.20 
	-10.25 
	-6.40 
	-3.90 

	Huawei, 
Hisilicon
	R1-2205874
	-16.43 
	　
	-10.31 
	　
	　

	Xiaomi
	R1-2206654
	
	-19.32
	
	-12.42
	-9.92

	Panasonic
	R1-2206437
	-17.10
	-17.5
	-9.5
	-10.10
	-10.80

	Representative value (dB)
	-15.26
	-17.50
	-8.91
	-11.24
	-9.00






	Company
	Y/N
	Comments

	Huawei, Hisilicon
	Y
	

	
	
	

	
	
	



2.2 Clause 8.2.2: PDCCH CSS/SIB1 Coverage Differences between R18 and R15/R17 in Rural scenario at 0.7 GHz
According to agreements, Table 8.2.2-6 in this section is to capture companies’ results with one-shot decoding performance for SIB1 and PDCCH CSS coverage differences between the potential Rel-18 UE and the reference NR UE/Rel-17 RedCap UE in Rural scenario at 0.7 GHz with maximum 25-PRB UE BW. In addition, as clarified online, the configurations for the reference UEs are listed below for Table 8.2.2-6. Sourcing companies hence please help to check whether the values highlighted in yellow are correct according to the clarification points highlighted in red in the above. Remove yellow color for your company after confirmation.

FL8 (FL7) High Priority Proposal 8.2.2-4e: Adopt the following TP as a baseline text to Clause 8.2.2 of TR38.865 for evaluation assumptions for comparisons of PDCCH CSS/SIB1 coverage differences between the potential R18 UE and R15/R17 UEs for Rural scenario at 0.7 GHz 
	In Rural scenario at 0.7GHz with maximum 25-PRB UE bandwidth for the potential Rel-18 UE, for evaluation of PDCCH CSS/SIB1 coverage impact, the comparison between the potential Rel-18 UE and the reference NR UE in addition to the comparison between the potential Rel-18 UE and the Rel-17 RedCap UE by sourcing companies are summarized in Table 8.2.2-6. It is noted that the target BLER of PDCCH CSS is 1% and the target BLER of SIB1 is 10% in the evaluation. In addition, one-shot decoding is assumed for both PDCCH CSS and SIB1 in all cases in Table 8.2.2-6.
For the comparison of PDCCH CSS/SIB1 coverage differences between the potential Rel-18 UE with maximum 25-PRB UE bandwidth and the reference Rel-15 NR UE, the configurations and evaluation assumptions are listed as in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-15 NR UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The potential Rel-18 UE is scheduled with SIB1 larger than 5MHz.
· The reference Rel-15 NR UE for comparison is scheduled with SIB1 larger than 5MHz.
· The exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].
For the comparison of PDCCH CSS/SIB1 coverage differences between the potential Rel-18 UE and the reference Rel-17 RedCap UE, the configurations and evaluations assumptions are listed in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL8 and CORESET of 24 PRBs and 3 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols.
· The potential Rel-18 UE is scheduled with SIB1 larger than 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2009293].
· The potential Rel-18 UE is scheduled with SIB1 within 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2009293].
For all the cases listed above, one-shot decoding without any soft combining was assumed for this evaluation to represent the coverage differences between the potential Rel-18 UE and the reference Rel-15 NR UE and between the potential Rel-18 UE and the reference Rel-17 RedCap UE before applying any coverage enhancement schemes. 
The representative values in the last row of Table 8.2.2-6 are derived by taking the mean value (in dB domain) from all the companies results after excluding the highest and the lowest values. 



	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	Similar comments and suggestions as above for the unreasonable comparison between PDCCH CSS AL16 for Rel-17 UEs and PDCCH CSS AL8 for Rel-18 UE.


	CATT
	
	Same comment in previous question for PDCCH CSS (24 PRBs) AL8.

	vivo
	
	Same comments as for Rel-18 RedCap PDCCH CSS with AL8. 

	Intel
	Y
	The concerned column at least shows dedicated PDCCH CSS with 24PRBs/AL 8 is not a direction for enhancement.

	Samsung
	
	We tend to agree with HW that current comparison for PDCCH CSS seems not fair and then, we are fine to remove the column

	Qualcomm
	
	Same comment as in Proposal 8.2.1-8e

	CMCC
	Y
	For this case, AL=8 is the case that PDCCH transmission is all within 5MHz, the comparison shows the PDCCH performance degradation of R18 with limited BW. It is different from 2.6GHz case where AL=8 is neither shared with R17 or R15, nor within 5MHz BW.

	Ericsson
	Y
	

	Nokia, NSB
	Y
	



FL8 (FL7) High Priority Proposal 8.2.2-4f: Adopt the following TP and table as baseline text to Clause 8.2.2 of TR38.865 for the evaluation results and observations for PDCCH CSS/SIB1 coverage difference comparisons between the potential Rel-18 UE and the reference Rel-15 NR/Rel-17 RedCap UEs
	In Rural scenario at 0.7GHz with maximum 25-PRB UE bandwidth for the potential Rel-18 UE, from the representative values in the last row of Table 8.2.2-6, the following observations can be made: 
· Observation 1: for PDCCH CSS with AL16 and 48PRB and 2 symbols, performance degradation of the potential Rel-18 UE is [7.21 dB and 3.49 dB] compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively. 
· Observation 2: for SIB1 greater than 5MHz, performance degradation of the potential Rel-18 UE is [7.48 dB and 3.91 dB] compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively.

Table 8.2.2-6: In Urban scenario at 0.7GHz with 15kHz SCS, the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and reference Rel-15 NR UE as well as those between the potential Rel-18 UE and the reference Rel-17 RedCap UE where one-shot decoding is assumed for all cases and maximum UE bandwidth of 25 PRBs is assumed for the potential Rel-18 UE. (Unit: dB)
	Coverage Difference (dB)
	Comparison with reference Rel-15 NR UE (MIL)
	Comparison with reference Rel-17 RedCap UE (MIL)

	
	PDCCH CSS AL16
	SIB1 > 5MHz
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	Sourcing company
	T-doc 
	5MHz-UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5MHz-UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	5MHz-UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5MHz-UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	CATT
	R1-2207969
	-8.40 
	-8.00 
	-4.70 
	-6.20 
	-4.90 
	-2.90 

	Intel
	R1-2207740
	-6.50 
	-7.60 
	-3.10 
	-3.60 
	-4.20 
	-3.60 

	Ericsson
	R1-2207741
	-10.10 
	-8.54 
	-6.30 
	-4.70 
	-4.57 
	-3.59 

	NTT DOCOMO
	R1-2207692
	-6.39 
	-7.92 
	-3.08 
	-3.38 
	-4.41 
	-3.89 

	Nokia NSB
	R1-2206444
	-7.10 
	-6.40 
	-3.40 
	-4.00
	-2.90 
	-4.4

	ZTE
	R1-2207058
	-4.80 
	-6.70 
	-1.40 
	-4.20 
	-3.00 
	-1.90 

	Qualcomm
	R1-2207244
	-7.70 
	　
	-3.90 
	-4.00 
	-3.80 
	-3.80 

	vivo
	R1-2206052
	-6.31 
	-6.77 
	-2.94 
	-3.98 
	-2.67 
	-5.62 

	OPPO
	R1-2206304
	-7.68 
	-7.00 
	-3.08 
	-2.78 
	-3.60 
	-2.70 

	MediaTek
	R1-2207003
	-6.90 
	-7.30 
	-3.00 
	-2.90 
	-3.80 
	-3.90 

	CMCC
	R1-2206294
	-8.31 
	-8.90 
	-4.25 
	-5.36 
	-5.30 
	-1.50 

	Huawei, Hisilicon
	R1-2205874
	-6.83 
	　
	-3.48 
	　
	　
	　

	Panasonic
	R1-2206437
	-8.2
	-8.3
	-3.9
	
	-4.1
	-3.8

	Representative value (dB)
　
	-7.21 
	-7.48 
	-3.49 
	-4.52 
	-3.91 
	-3.41 







FL9 High Priority Proposal 8.2.2-11a: Adopt the following TP as a baseline text to Clause 8.2.2 of TR38.865 
	In Rural scenario at 0.7GHz with maximum 25-PRB UE bandwidth for the potential Rel-18 UE, for evaluation of PDCCH CSS/SIB1 coverage impact particularly from the coexistence perspective, the comparison between the potential Rel-18 UE and the reference NR UE in addition to the comparison between the potential Rel-18 UE and the Rel-17 RedCap UE by sourcing companies are summarized in Table 8.2.2-6. It is noted that the target BLER of PDCCH CSS is 1% and the target BLER of SIB1 is 10% in the evaluation. In addition, one-shot decoding is assumed for both PDCCH CSS and SIB1 in all cases in Table 8.2.2-6.
For the comparison of PDCCH CSS/SIB1 coverage differences between the potential Rel-18 UE with maximum 25-PRB UE bandwidth and the reference Rel-15 NR UE, the configurations and evaluation assumptions are listed as in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-15 NR UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The potential Rel-18 UE is scheduled with SIB1 larger than 5MHz.
· The reference Rel-15 NR UE for comparison is scheduled with SIB1 larger than 5MHz.
· The exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].
For the comparison of PDCCH CSS/SIB1 coverage differences between the potential Rel-18 UE and the reference Rel-17 RedCap UE, the configurations and evaluations assumptions are listed in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL8 and CORESET of 24 PRBs and 3 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols.
· It is noted this pair of comparison can provide the following two aspects:
· The PDCCH CSS coverage difference between the potential Rel-18 UE and the reference Rel-17 RedCap if a dedicated PDCCH CSS that is confined within 5MHz is transmitted for the potential Rel-18 UE.
· The PDCCH CSS coverage loss for the reference Rel-17 RedCap UE if a universal PDCCH CSS that is confined within 5MHz to accommodate the maximum bandwidth of the potential Rel-18 UE is transmitted for both the potential Rel-18 UE and the reference Rel-17 RedCap UE.
· The potential Rel-18 UE is scheduled with SIB1 larger than 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].
· The potential Rel-18 UE is scheduled with SIB1 within 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].
· It is noted this pair of comparison can provide the following two aspects:
· The SIB1 coverage difference between the potential Rel-18 UE and the reference Rel-17 RedCap if a dedicated SIB1 within 5MHz is transmitted for the potential Rel-18 UE.
· The SIB1 coverage loss for the reference Rel-17 RedCap UE if a universal SIB1 that is confined within 5MHz to accommodate the maximum bandwidth of the potential Rel-18 UE is transmitted for both the potential Rel-18 UE and the reference Rel-17 RedCap UE.
For all the cases listed above, one-shot decoding without any soft combining was assumed for this evaluation to represent the coverage differences between the potential Rel-18 UE and the reference Rel-15 NR UE and between the potential Rel-18 UE and the reference Rel-17 RedCap UE before applying any coverage enhancement schemes. 
The representative values in the last row of Table 8.2.2-6 are derived by taking the mean value (in dB domain) from all the companies results after excluding the highest and the lowest values. 



	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	Similar comment as before, the following highlighted text needs some clarification.
With different bandwidth for two cases, it is supposed to have different PRB number and different MCS for the same payload of SIB1. What is the PRB number and MCS for the Rel-18 UE here?
“
· The potential Rel-18 UE is scheduled with SIB1 within 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2009293].
“

	vivo
	Y
	

	CATT
	Y
	Same clarification before.
Maybe minor typo fixing as the previous one, i.e. change ‘SIB’ into ‘SIB1’

	Samsung
	
	One typo can be fixed based on exact reference in TR: 
same reference number with different tdoc number, e.g., [6, R1-2207981],  [6, R1-2009293]

	FL
	
	1. SIB fixed to SIB1 in the last sub-bullet. @CATT, Thanks. 
2. The first occurrence of the reference tdoc number [6, R1-2207981] has been replaced by [6, R1-2009293] @Samsung, Thanks. 
3. @Huawei, we did not set fixed numbers of PRBs for SIB1 cases in the agreed evaluation templates. It was agreed that companies can choose their own configurations. What is your suggestion to revise the above TP to resolve the concern you have? Please provide your TP proposal. 

	Intel
	Y
	

	Xiaomi
	Y
	

	CMCC
	Y
	

	Huawei, HiSilicon
	N
	@FL, please refer to our comment on Proposal 8.2.1-22a

	FL
	
	Changed the reference t-doc number from R1-2009293 to R1-2207981 and removed the blue highlight 
@Huawei, thanks for catching this. 

	ZTE, Sanechips
	Y
	

	Ericsson
	Y
	

	Nokia, NSB
	Y
	



FL10 High Priority Proposal 8.2.2-11b: Adopt the following TP as a baseline text to Clause 8.2.2 of TR38.865 
	In Rural scenario at 0.7GHz with maximum 25-PRB UE bandwidth for the potential Rel-18 UE, for evaluation of PDCCH CSS/SIB1 coverage impact particularly from the coexistence perspective, the comparison between the potential Rel-18 UE and the reference NR UE in addition to the comparison between the potential Rel-18 UE and the Rel-17 RedCap UE by sourcing companies are summarized in Table 8.2.2-6. It is noted that the target BLER of PDCCH CSS is 1% and the target BLER of SIB1 is 10% in the evaluation. In addition, one-shot decoding is assumed for both PDCCH CSS and SIB1 in all cases in Table 8.2.2-6.
For the comparison of PDCCH CSS/SIB1 coverage differences between the potential Rel-18 UE with maximum 25-PRB UE bandwidth and the reference Rel-15 NR UE, the configurations and evaluation assumptions are listed as in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-15 NR UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The potential Rel-18 UE is scheduled with SIB1 larger than 5MHz.
· The reference Rel-15 NR UE for comparison is scheduled with SIB1 larger than 5MHz.
· The exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].
For the comparison of PDCCH CSS/SIB1 coverage differences between the potential Rel-18 UE and the reference Rel-17 RedCap UE, the configurations and evaluations assumptions are listed in the following. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols. 
· The potential Rel-18 UE is configured with PDCCH CSS with AL8 and CORESET of 24 PRBs and 3 OFDM symbols. 
· The reference Rel-17 RedCap UE for comparison is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 OFDM symbols.
· It is noted this pair of comparison can provide the following two aspects:
· The PDCCH CSS coverage difference between the potential Rel-18 UE and the reference Rel-17 RedCap if a dedicated PDCCH CSS that is confined within 5MHz is transmitted for the potential Rel-18 UE.
· The PDCCH CSS coverage loss for the reference Rel-17 RedCap UE if a universal PDCCH CSS that is confined within 5MHz to accommodate the maximum bandwidth of the potential Rel-18 UE is transmitted for both the potential Rel-18 UE and the reference Rel-17 RedCap UE.
· The potential Rel-18 UE is scheduled with SIB1 larger than 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].
· The potential Rel-18 UE is scheduled with SIB1 within 5MHz.
· The reference Rel-17 RedCap UE for comparison is scheduled with SIB1 larger than 5MHz.
· For both cases, the exact PRB numbers and MCS values are reported by sourcing companies in [6, R1-2207981].
· It is noted this pair of comparison can provide the following two aspects:
· The SIB1 coverage difference between the potential Rel-18 UE and the reference Rel-17 RedCap if a dedicated SIB1 within 5MHz is transmitted for the potential Rel-18 UE.
· The SIB1 coverage loss for the reference Rel-17 RedCap UE if a universal SIB1 that is confined within 5MHz to accommodate the maximum bandwidth of the potential Rel-18 UE is transmitted for both the potential Rel-18 UE and the reference Rel-17 RedCap UE.
For all the cases listed above, one-shot decoding without any soft combining was assumed for this evaluation to represent the coverage differences between the potential Rel-18 UE and the reference Rel-15 NR UE and between the potential Rel-18 UE and the reference Rel-17 RedCap UE before applying any coverage enhancement schemes. 
The representative values in the last row of Table 8.2.2-6 are derived by taking the mean value (in dB domain) from all the companies results after excluding the highest and the lowest values. 



	Company
	Y/N
	Comments

	Huawei, Hisilicon
	Y
	

	
	
	

	
	
	




FL9 High Priority Proposal 8.2.2-12a: Adopt the following TP and table as baseline text to Clause 8.2.2 of TR38.865 
	In Rural scenario at 0.7GHz with maximum 25-PRB UE bandwidth for the potential Rel-18 UE, from the representative values in the last row of Table 8.2.2-6, the following observations can be made: 
· Observation 1: for PDCCH CSS with AL16 and 48PRB and 2 symbols, performance degradation of the potential Rel-18 UE is 7.30 dB and 3.53 dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively. 
· Observation 2: for SIB1 greater than 5MHz, performance degradation of the potential Rel-18 UE is 7.57 dB and 3.93 dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively.

Table 8.2.2-6: In Rural scenario at 0.7GHz with 15kHz SCS, the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and reference Rel-15 NR UE as well as those between the potential Rel-18 UE and the reference Rel-17 RedCap UE where one-shot decoding is assumed for all cases and maximum UE bandwidth of 25 PRBs is assumed for the potential Rel-18 UE. (Unit: dB)
	Coverage Difference (dB)
	Comparison with reference Rel-15 NR UE (MIL)
	Comparison with reference Rel-17 RedCap UE (MIL)

	
	PDCCH CSS AL16
	SIB1 > 5MHz
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	Sourcing company
	T-doc 
	5MHz-UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (BW1, 25 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5MHz-UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (BW1, 25 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	5MHz-UE (BW1, 25 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5MHz-UE (BW1, 25 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	CATT
	R1-2207969
	-8.40 
	-8.00 
	-4.70 
	-6.20 
	-4.90 
	-2.90 

	Intel
	R1-2207740
	-6.50 
	-7.60 
	-3.10 
	-3.60 
	-4.20 
	-3.60 

	Ericsson
	R1-2207741
	-10.10 
	-8.54 
	-6.30 
	-4.70 
	-4.57 
	-3.59 

	NTT DOCOMO
	R1-2207692
	-6.39 
	-7.92 
	-3.08 
	-3.38 
	-4.41 
	-3.89 

	Nokia NSB
	R1-2206444
	-7.10 
	-6.40 
	-3.40 
	-4.00
	-2.90 
	-4.4

	ZTE
	R1-2207058
	-4.80 
	-6.70 
	-1.40 
	-4.20 
	-3.00 
	-1.90 

	Qualcomm
	R1-2207244
	-7.70 
	　
	-3.90 
	-4.00 
	-3.80 
	-3.80 

	vivo
	R1-2206052
	-6.31 
	-6.77 
	-2.94 
	-3.98 
	-2.67 
	-5.62 

	OPPO
	R1-2206304
	-7.68 
	-7.00 
	-3.08 
	-2.78 
	-3.60 
	-2.70 

	MediaTek
	R1-2207003
	-6.90 
	-7.30 
	-3.00 
	-2.90 
	-3.80 
	-3.90 

	CMCC
	R1-2206294
	-8.31 
	-8.90 
	-4.25 
	-5.36 
	-5.30 
	-1.50 

	Huawei, Hisilicon
	R1-2205874
	-6.83 
	　
	-3.48 
	　
	　
	　

	Panasonic
	R1-2206437
	-8.2
	-8.3
	-3.9
	
	-4.1
	-3.8

	Representative value (dB)
　
	-7.30 
	-7.57 
	-3.53 
	-4.52 
	-3.93 
	-3.45 






	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	As commented above, are 11 PRBs in “5MHz-UE (BW1, 11 PRBs;” typo here?

	vivo
	
	For 0.7GHz scenario, 5MHz should contain 25 PRBs. 

	CATT
	Y in general
	Same question as HW.
And the title of the table should also be ‘Rural’ but not ‘Urban’: Table 8.2.2-6: In Urban Rural scenario…

	FL
	
	1. Fixed the typos (11 PRBs  25 PRBs) pointed out by HW. Thanks. 
2. Fixed the typo on the title pointed out by CATT. Thanks. 
3. Remove yellow highlight from ZTE’s results based on offline confirmation from ZTE. Yellow highlight and square brackets are also removed from the values in the observations. 

	Intel
	Y
	

	Xiaomi
	
	We recommend also capturing the observation for the Comparison between R17 RedCap UE and R18 RedCap UE for SIB1 and PDCCH CSS within 5MHZ.

	CMCC
	Y
	

	FL
	
	@Xiaomi, similar question as my previous one for you: shouldn’t R17 and R18 have the same results for the case when SIB1 or PDCCH CSS is confined with 5MHz? 

	ZTE, Sanechips
	Y
	

	Ericsson
	Y
	

	Nokia, NSB
	Y
	




FL10 High Priority Proposal 8.2.2-12b: Adopt the following TP and table as baseline text to Clause 8.2.2 of TR38.865 
	In Rural scenario at 0.7GHz with maximum 25-PRB UE bandwidth for the potential Rel-18 UE, from the representative values in the last row of Table 8.2.2-6, the following observations can be made: 
· Observation 1: for PDCCH CSS with AL16 and 48PRB and 2 symbols, performance degradation of the potential Rel-18 UE is 7.30 dB and 3.53 dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively. 
· Observation 2: for SIB1 greater than 5MHz, performance degradation of the potential Rel-18 UE is 7.57 dB and 3.93 dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively.

Table 8.2.2-6: In Rural scenario at 0.7GHz with 15kHz SCS, the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and reference Rel-15 NR UE as well as those between the potential Rel-18 UE and the reference Rel-17 RedCap UE where one-shot decoding is assumed for all cases and maximum UE bandwidth of 25 PRBs is assumed for the potential Rel-18 UE. (Unit: dB)
	Coverage Difference (dB)
	Comparison with reference Rel-15 NR UE (MIL)
	Comparison with reference Rel-17 RedCap UE (MIL)

	
	PDCCH CSS AL16
	SIB1 > 5MHz
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	Sourcing company
	T-doc 
	5MHz-UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (BW1, 25 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5MHz-UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (BW1, 25 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	5MHz-UE (BW1, 25 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5MHz-UE (BW1, 25 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	CATT
	R1-2207969
	-8.40 
	-8.00 
	-4.70 
	-6.20 
	-4.90 
	-2.90 

	Intel
	R1-2207740
	-6.50 
	-7.60 
	-3.10 
	-3.60 
	-4.20 
	-3.60 

	Ericsson
	R1-2207741
	-10.10 
	-8.54 
	-6.30 
	-4.70 
	-4.57 
	-3.59 

	NTT DOCOMO
	R1-2207692
	-6.39 
	-7.92 
	-3.08 
	-3.38 
	-4.41 
	-3.89 

	Nokia NSB
	R1-2206444
	-7.10 
	-6.40 
	-3.40 
	-4.00
	-2.90 
	-4.4

	ZTE
	R1-2207058
	-4.80 
	-6.70 
	-1.40 
	-4.20 
	-3.00 
	-1.90 

	Qualcomm
	R1-2207244
	-7.70 
	　
	-3.90 
	-4.00 
	-3.80 
	-3.80 

	vivo
	R1-2206052
	-6.31 
	-6.77 
	-2.94 
	-3.98 
	-2.67 
	-5.62 

	OPPO
	R1-2206304
	-7.68 
	-7.00 
	-3.08 
	-2.78 
	-3.60 
	-2.70 

	MediaTek
	R1-2207003
	-6.90 
	-7.30 
	-3.00 
	-2.90 
	-3.80 
	-3.90 

	CMCC
	R1-2206294
	-8.31 
	-8.90 
	-4.25 
	-5.36 
	-5.30 
	-1.50 

	Huawei, Hisilicon
	R1-2205874
	-6.83 
	　
	-3.48 
	　
	　
	　

	Panasonic
	R1-2206437
	-8.2
	-8.3
	-3.9
	
	-4.1
	-3.8

	Representative value (dB)
　
	-7.30 
	-7.57 
	-3.53 
	-4.52 
	-3.93 
	-3.45 






	Company
	Y/N
	Comments

	Huawei, Hisilicon
	Y
	

	
	
	

	
	
	



2.3 Clause 8.2.4: TPs on Summary of Coverage Impact Evaluation
FL9 (FL8, FL7) High Priority Proposal 8.2.4-2b: Adopt the following TP as a baseline text for clause 8.2.4 in TR 38.865 for a summary based on coverage margin results in different deployment scenarios with BW1 complexity reduction scheme
	In the coverage evaluation in Clause 8.2.1 through Clause 8.2.3, we have assumed the potential Rel-18 is a UE with maximum bandwidth reduced to 5MHz in both RF and BB, i.e., the BW1 complexity reduction scheme described in Clause 7.2, and have studied the corresponding coverage impact in different deployment scenarios. 
When comparing to the bottleneck channels of the reference NR UE, the evaluation results on coverage margins in sections 8.2.1 through 8.2.3 can be summarized as follows for the potential Rel-18 UE with BW1 cost reduction scheme. 
· For Urban scenario at 2.6 GHz with 11-PRB UE BW and DL PSD of 33 dBm/MHz:
· Without 3dB antenna efficiency loss: all channels have positive coverage margins
· With 3dB antenna efficiency loss: all channels have positive coverage margins except for PDCCH CSS with AL2 and SIB1. Both are slightly worse than the bottleneck channel of the reference NR UE by less than 1dB. 
· For Urban scenario at 2.6 GHz with 12-PRB UE BW and DL PSD of 33 dBm/MHz:
· All channels have positive coverage margins with or without 3dB antenna efficiency loss. 
· For Rural scenario at 0.7 GHz: 
· Without 3dB antenna efficiency loss: all channels have positive coverage margins except for PDCCH CSS with AL2 and SIB1. Both are slightly worse than the bottleneck channel of the reference NR UE by less than 1dB. 
· With 3dB antenna efficiency loss: all channels have positive coverage margins except for Msg3 which is worse than the bottleneck channel by less than 0.1dB.
· For Urban scenario at 4 GHz with 11-PRB UE BW and DL PSD of 24 dBm/MHz:
· Without 3dB antenna efficiency loss: PDCCH CSS, SIB1, Msg4, and PDCCH USS with AL2 have worse coverage than the bottleneck channel of the reference NR UE.
· With 3dB UE antenna efficiency loss: PBCH, PDCCH CSS, SIB1, Msg2, Msg4, and PDCCH USS all show worse coverage than the bottleneck channel of the reference NR UE. 
Based on the above summary on coverage margins for cost reduction scheme BW1, we know that the determination of which channels have worse coverage than the bottleneck channel of reference NR UE, and the amount of coverage margins, would depend on the deployment scenario, on whether the 3dB UE antenna efficiency loss is assumed for the potential Rel-18 UE, and the value of DL PSD. 

	Company
	Y/N
	Comments

	vivo
	Y
	

	Intel
	Y
	

	Samsung
	Y
	

	Qualcomm
	Y
	

	CMCC
	Y
	

	Ericsson
	Y
	

	Nokia, NSB
	Y
	

	CATT
	Y
	

	Xiaomi
	Y
	

	Huawei, HiSilicon
	Y
	

	ZTE, Sanechips
	Y
	

	Nokia, NSB
	Y
	



FL10 High Priority Proposal 8.2.4-2c: Adopt the following TP as a baseline text for clause 8.2.4 in TR 38.865 
	In the coverage evaluation in Clause 8.2.1 through Clause 8.2.3, we have assumed the potential Rel-18 is a UE with maximum bandwidth reduced to 5MHz in both RF and BB, i.e., the BW1 complexity reduction scheme described in Clause 7.2, and have studied the corresponding coverage impact in different deployment scenarios. 
When comparing to the bottleneck channels of the reference NR UE, the evaluation results on coverage margins in sections 8.2.1 through 8.2.3 can be summarized as follows for the potential Rel-18 UE with BW1 cost reduction scheme. 
· For Urban scenario at 2.6 GHz with 11-PRB UE BW and DL PSD of 33 dBm/MHz:
· Without 3dB antenna efficiency loss: all channels have positive coverage margins
· With 3dB antenna efficiency loss: all channels have positive coverage margins except for PDCCH CSS with AL2 and SIB1. Both are slightly worse than the bottleneck channel of the reference NR UE by less than 1dB. 
· For Urban scenario at 2.6 GHz with 12-PRB UE BW and DL PSD of 33 dBm/MHz:
· All channels have positive coverage margins with or without 3dB antenna efficiency loss. 
· For Rural scenario at 0.7 GHz: 
· Without 3dB antenna efficiency loss: all channels have positive coverage margins 
· With 3dB antenna efficiency loss: all channels have positive coverage margins except for Msg3 which is worse than the bottleneck channel by less than 0.1dB.
· For Urban scenario at 4 GHz with 11-PRB UE BW and DL PSD of 33 dBm/MHz
· Without 3dB UE antenna efficiency loss: all channels have positive coverage margins.
· With 3dB UE antenna efficiency loss: all channels have positive coverage margins. It is noted that PDCCH CSS with AL2, SIB1 and PUSCH have slightly better coverage by less than 2dB than the bottleneck channel of the reference NR UE. 
· It is noted that results of individual sourcing companies show that Urban scenario at 4 GHz with 33 dBm/MHz DL PSD follows similar trends as the Urban scenario at 2.6 GHz with 33 dBm/MHz DL PSD.
· For Urban scenario at 4 GHz with 11-PRB UE BW and DL PSD of 24 dBm/MHz:
· Without 3dB antenna efficiency loss: PDCCH CSS, SIB1, Msg4, and PDCCH USS with AL2 have worse coverage than the bottleneck channel of the reference NR UE.
· With 3dB UE antenna efficiency loss: PBCH, PDCCH CSS, SIB1, Msg2, Msg4, and PDCCH USS all show worse coverage than the bottleneck channel of the reference NR UE. 
Based on the above summary on coverage margins for cost reduction scheme BW1, we know that the determination of which channels have worse coverage than the bottleneck channel of reference NR UE, and the amount of coverage margins, would depend on the deployment scenario, on whether the 3dB UE antenna efficiency loss is assumed for the potential Rel-18 UE, and the value of DL PSD. 



	Company
	Y/N
	Comments

	Huawei, Hisilicon
	N
	For Urban scenario at 4 GHz with 11-PRB UE BW, only the optional scenario with  DL PSD of 24dBm/MHz is captured, while, the baseline scenario with DL PSD of  33 dBm/MHz is missed. So we propose to add the following content:
· For Urban scenario at 4 GHz with 11-PRB UE BW and DL PSD of 33 dBm/MHz:
All channels have positive coverage margins with or without 3dB antenna efficiency loss.

	FL
	
	For Urban at 4GHz with 33dBm/MHz, we have agreed the following observations could be captured to clause 8.2.3. I. I hence copied them (with removing unnecessary words) to the above. The modification is highlighted in dark red. 
Agreement
For Urban scenario at 4GHz, the following TP is adopted as a baseline to TR 38.865, clause 8.2.3
	As can be seen from the representative values in Table 8.2.3-2 and Table 8.2.2-3, for Urban scenario at 4 GHz with DL PSD of 33 dBm/MHz and maximum 11-PRB UE bandwidth: 
•	Without 3-dB UE antenna efficiency loss: the representative values of the coverage margins for the potential Rel-18 UE with 11-PRB BW for all channels are positive.
•	With 3-dB UE antenna efficiency loss: the representative values of the coverage margins for the potential Rel-18 UE with 11-PRB BW for all channels are positive. It is noted that PDCCH CSS with AL2, SIB1 and PUSCH have slightly better coverage by less than 2dB than the bottleneck channel of the reference NR UE. 
It is noted that results of individual sourcing companies show that Urban scenario at 4 GHz with 33 dBm/MHz DL PSD follows similar trend as the Urban scenario at 2.6 GHz with 33 dBm/MHz DL PSD. 






	Nordic 
	Y
	Thanks for adding this back. 



FL8 High Priority Proposal 8.2.4-3a: Adopt the following TP as a baseline text for clause 8.2.4 in TR 38.865
	The coverage evaluation results based on complexity reduction scheme BW1 are further extended to other complexity reduction schemes introduced in Clause 7. It is noted in Clause 7.3.3 that PR1 and PR2 are not expected to have coverage impact. It is also noted in Clause 7.4.3 that PT1 and PT2 are not expected to impact coverage. Therefore, in the rest of this section, the coverage impact in terms of coverage margins and broadcast channel coverage differences are summarized for complexity reduction schemes BW1, BW2, BW3 and PR3. 

	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	The following text may be misinterpreted that BW3/PR3 has coverage impact on PDCCH but no sufficient shortage of PDCCH coverage to be listed in its succeeding Table 8.2.4-1. 
”Therefore, in the rest of this section, the coverage impact in terms of coverage margins and broadcast channel coverage differences are summarized for complexity reduction schemes BW1, BW2, BW3 and PR3.”

Therefore, we suggest to add
Proposal: add
“BW3 and PR3 are not expected to have impact on PDCCH coverage.”

BTW, since it is mentioned that “in the rest of this section”, could FL clarify a bit where the proposed text is located? It seems right after the text in proposal 8.2.4-2b, which means all the proposals after proposal 8.2.4-3a are impacted by this sentence.

	CATT
	
	OK to capture that BW3 and PR3 are not expected to impact PDCCH coverage.

	vivo
	Y
	

	Intel
	
	Support proposal from Huawei

	Samsung
	
	OK with the proposal from HW.

	Qualcomm
	Y
	We are OK with the current wording as the details are following 

	CMCC
	
	PDCCH coverage is not affected for BW3 and PR3.

	Panasonic
	
	Support proposal from Huawei

	Ericsson
	Y, but
	We have some concerns with including BW2 and PR3 in the last sentence. To our understanding, we have not explicitly taken into consideration any frequency hopping/distributed allocation scheme during the coverage evaluations. Therefore, we think that the results for BW1 and BW3 may not exactly reflect that of BW2 and PR3. Therefore, it might be better to remove BW2 and PR3 in the last sentence. It would be interesting to hear other companies’ views on this aspect. 
Therefore, in the rest of this section, the coverage impact in terms of coverage margins and broadcast channel coverage differences are summarized for complexity reduction schemes BW1, BW2, and BW3 and PR3.

	Nokia, NSB
	Y
	Support to add that there is no coverage impact on PDCCH for BW3 and PR3.

	FL
	@Huawei, Yes, I plan to extend the coverage evaluation based on BW1 to other schemes in 8.2.4 starting from the TP in Proposal 8.2.4-4a/b.
FL9 High Priority Proposal 8.2.4-3b: Adopt the following TP as a baseline text for clause 8.2.4 in TR 38.865
	The coverage evaluation results based on complexity reduction scheme BW1 are further extended to other complexity reduction schemes introduced in Clause 7. It is noted in Clause 7.3.3 that PR1 and PR2 are not expected to have coverage impact. It is also noted in Clause 7.4.3 that PT1 and PT2 are not expected to impact coverage. Therefore, in the rest of this section, the potential coverage impact in terms of coverage margins and broadcast channel coverage differences are summarized for complexity reduction schemes BW1, BW2, BW3 and PR3. It is noted that BW3 and PR3 are not expected to have coverage impact on PDCCH and PBCH since the bandwidth of channels other than PDSCH/PUSCH can be up to 20MHz with BW3 and PR3. It should be also noted that in the following comparison results, contiguous resource allocation has been assumed for PR3 which hence has same coverage impact results as BW3. Finally, no frequency hopping has been assumed for BW2 in the following evaluation results.





	Company
	Y/N
	Comments

	vivo
	Y
	

	CATT
	Y
	

	Samsung
	Y
	

	Intel
	Y
	

	CMCC
	Y
	

	Huawei, HiSilicon
	Y
	@FL Thanks!

	ZTE, Sanechips
	Y
	

	Ericsson
	Y
	

	Nokia, NSB
	Y
	



FL10 High Priority Proposal 8.2.4-3d: Adopt the following TP as a baseline text for clause 8.2.4 in TR 38.865
	The coverage evaluation results based on complexity reduction scheme BW1 are further extended to other complexity reduction schemes introduced in Clause 7. It is noted in Clause 7.3.3 that PR1 and PR2 are not expected to have coverage impact. It is also noted in Clause 7.4.3 that PT1 and PT2 are not expected to impact coverage. Therefore, in the rest of this section, the potential coverage impact in terms of coverage margins and broadcast channel coverage differences are summarized for complexity reduction schemes BW1, BW2, BW3 and PR3. It is noted that BW3 and PR3 are not expected to have coverage impact on PDCCH and PBCH since the bandwidth of channels other than PDSCH/PUSCH can be up to 20MHz with BW3 and PR3. It should be also noted that in the following comparison results, contiguous resource allocation has been assumed for PR3 which hence has same coverage impact results as BW3. Finally, no frequency hopping has been assumed for BW2 in the following evaluation results.



	Company
	Y/N
	Comments

	Huawei, Hisilicon
	Y
	

	
	
	

	
	
	




FL8 High Priority Proposal 8.2.4-4a: Adopt the following TP and table as a baseline text for clause 8.2.4 in TR 38.865
	For complexity reduction schemes, BW1, BW2, BW3 and PR3, channels with negative representative coverage margins are summarized in Table 8.2.4-1. 
Table 8.2.4-1: Channels with negative representative coverage margins for different complexity reductions schemes and different deployment scenarios 
	Deployment scenario and frequency (and UE bandwidth, and DL PSD)
	3dB antenna efficiency loss?
	Complexity reduction schemes in Clause 7

	
	
	BW1
	BW2
	BW3
	PR3

	Urban at 2.6 GHZ with 11 PRBs
	w/o 3dB ant. eff. loss
	None
	None
	None
	None

	
	with 3dB ant. eff. loss
	PDCCH CSS w/ AL2 (<1dB)
SIB1(<1dB)
	PDCCH CSS w/ AL2 (<1dB)
SIB1(<1dB)
	SIB1(<1dB)
	SIB1(<1dB)

	Urban at 2.6 GHZ with 12 PRBs
	w/o 3dB ant. eff. loss
	None
	None
	None
	None

	
	with 3dB ant. eff. loss
	None
	None
	None
	None

	Rural at 0.7 GHz
	w/o 3dB ant. eff. loss
	None
	None
	None
	None

	
	with 3dB ant. eff. loss
	Msg3 (<0.1dB)
	Msg3 (<0.1dB)
	None
	None

	Urban at 4 GHz with 11 PRBs and DL PSD of 24dBm/MHz
	w/o 3dB ant. eff. loss
	· PDCCH CSS (w/ AL16, AL8 and AL2)
· PDCCH USS with AL2
· SIB1
· Msg4
	· PDCCH CSS (w/ AL16, AL8 and AL2)
· PDCCH USS with AL2
· SIB1
· Msg4
	· SIB1
· Msg4
	· SIB1
· Msg4

	
	with 3dB ant. eff. loss
	· PBCH
· PDCCH CSS
· PDCCH USS
· SIB1
· Msg2
· Msg4
	· PBCH
· PDCCH CSS
· PDCCH USS
· SIB1
· Msg2
· Msg4
	· SIB1
· Msg2
· Msg4
	· SIB1
· Msg2
· Msg4





	Company
	Y/N
	Comments

	CATT
	Y
	

	vivo
	
	We think Urban at 4 GHz with 11 PRBs and DL PSD of 33dBm/MHz should also be captured. Note that Urban at 4 GHz with 11 PRBs and DL PSD of 24dBm/MHz is optional, optional scenario. 

	Intel
	
	For ‘2.6GHz, 11PRB’, better to provide the assumption for SIB1 simulation, i.e., ‘11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits’

	Samsung
	Y
	

	Huawei, HiSilicon
	N
	According to the following agreement, 33dBm/MHz is the baseline for 4GHz, therefore, in the SUMMARY section, only the results for 33dBm/MHz should be captured.

Agreement
         For coverage evaluation in Urban scenario at 4 GHz, DL PSD 33 dBm/MHz is baseline and DL PSD 24 dBm/MHz is optional.


	Ericsson
	
	Generally fine, but we have the same comment as for Proposal 8.2.4-3a regarding BW2 and PR3. To our understanding, we have not explicitly taken into consideration any frequency hopping/distributed allocation scheme during the coverage evaluations. Therefore, we think that the results for BW1 and BW3 may not exactly reflect that of BW2 and PR3. Therefore, it might be better to remove columns related to BW2 and PR3. It would be interesting to hear other companies’ views on this aspect.
The results for 24 dBm/MHz PSD should be captured. All channels except PBCH, PDCCH CSS, and SIB1 were also optional to evaluate (like the 24 dBm/MHz case). Coverage impacts for these channels are anyway captured in the summary.

	Nordic
	
	We were wondering the same as VIVO, why 33dBm case at 4GHz is omitted????


	Nokia, NSB
	
	We need to add the 33dBm case as mentioned by vivo. OK to also capture the 24dBm case in the table. 



FL9 High Priority Proposal 8.2.4-4b: Adopt the following TP and table as a baseline text for clause 8.2.4 in TR 38.865
	For complexity reduction schemes, BW1, BW2, BW3 and PR3, channels with negative representative coverage margins are summarized in Table 8.2.4-1. It is noted that results of individual sourcing companies show that Urban scenario at 4 GHz with 33 dBm/MHz DL PSD and maximum 11-PRB UE BW follows a similar trend as the Urban scenario at 2.6 GHz with 33 dBm/MHz DL PSD and maximum 11-PRB UE BW. However, Table 8.2.4-1 does not present the same results for these two scenarios. This is because Table 8.2.4-1 is summarized based on representative values which are determined by inputs of sourcing companies. And the numbers of sourcing companies for these two scenarios are different. 
Table 8.2.4-1: Channels with negative representative coverage margins for different complexity reductions schemes and different deployment scenarios 
	Deployment scenario and frequency (and UE bandwidth, and DL PSD)
	3dB antenna efficiency loss?
	Complexity reduction schemes in Clause 7

	
	
	BW1
	BW2
	BW3
	PR3

	Urban at 2.6 GHZ with 11 PRBs
	w/o 3dB ant. eff. loss
	None
	None
	None
	None

	
	with 3dB ant. eff. loss
	PDCCH CSS w/ AL2 (<1dB)
SIB1(<1dB)
	PDCCH CSS w/ AL2 (<1dB)
SIB1(<1dB)
	SIB1(<1dB)
	SIB1(<1dB)

	Urban at 2.6 GHZ with 12 PRBs
	w/o 3dB ant. eff. loss
	None
	None
	None
	None

	
	with 3dB ant. eff. loss
	None
	None
	None
	None

	Rural at 0.7 GHz
	w/o 3dB ant. eff. loss
	None
	None
	None
	None

	
	with 3dB ant. eff. loss
	Msg3 (<0.1dB)
	Msg3 (<0.1dB)
	None
	None

	Urban at 4 GHz with 11 PRBs and DL PSD of 33dBm/MHz
	w/o 3dB ant. eff. loss
	None
	None
	None
	None

	
	with 3dB ant. eff. loss
	None
	None
	None
	None

	Urban at 4 GHz with 11 PRBs and DL PSD of 24dBm/MHz
	w/o 3dB ant. eff. loss
	· PDCCH CSS (w/ AL16, AL8 and AL2)
· PDCCH USS with AL2
· SIB1
· Msg4
	· PDCCH CSS (w/ AL16, AL8 and AL2)
· PDCCH USS with AL2
· SIB1
· Msg4
	· SIB1
· Msg4
	· SIB1
· Msg4

	
	with 3dB ant. eff. loss
	· PBCH
· PDCCH CSS
· PDCCH USS
· SIB1
· Msg2
· Msg4
	· PBCH
· PDCCH CSS
· PDCCH USS
· SIB1
· Msg2
· Msg4
	· SIB1
· Msg2
· Msg4
	· SIB1
· Msg2
· Msg4






	Company
	Y/N
	Comments

	vivo
	Y
	

	CATT
	Y
	

	Samsung
	Y
	

	Intel
	
	

	CMCC
	Y
	

	Huawei, HiSilicon
	Y
	

	ZTE, Sanechips
	Y
	

	Ericsson
	Y
	

	Nokia, NSB
	Y
	



FL10 High Priority Proposal 8.2.4-4c: Adopt the following TP and table as a baseline text for clause 8.2.4 in TR 38.865
	For complexity reduction schemes, BW1, BW2, BW3 and PR3, channels with negative representative coverage margins are summarized in Table 8.2.4-1. It is noted that results of individual sourcing companies show that Urban scenario at 4 GHz with 33 dBm/MHz DL PSD and maximum 11-PRB UE BW follows a similar trend as the Urban scenario at 2.6 GHz with 33 dBm/MHz DL PSD and maximum 11-PRB UE BW. However, Table 8.2.4-1 does not present the same results for these two scenarios. This is because Table 8.2.4-1 is summarized based on representative values which are determined by inputs of sourcing companies. And the numbers of sourcing companies for these two scenarios are different. 
Table 8.2.4-1: Channels with negative representative coverage margins for different complexity reductions schemes and different deployment scenarios 
	Deployment scenario and frequency (and UE bandwidth, and DL PSD)
	3dB antenna efficiency loss?
	Complexity reduction schemes in Clause 7

	
	
	BW1
	BW2
	BW3
	PR3

	Urban at 2.6 GHZ with 11 PRBs
	w/o 3dB ant. eff. loss
	None
	None
	None
	None

	
	with 3dB ant. eff. loss
	PDCCH CSS w/ AL2 (<1dB)
SIB1(<1dB)
	PDCCH CSS w/ AL2 (<1dB)
SIB1(<1dB)
	SIB1(<1dB)
	SIB1(<1dB)

	Urban at 2.6 GHZ with 12 PRBs
	w/o 3dB ant. eff. loss
	None
	None
	None
	None

	
	with 3dB ant. eff. loss
	None
	None
	None
	None

	Rural at 0.7 GHz
	w/o 3dB ant. eff. loss
	None
	None
	None
	None

	
	with 3dB ant. eff. loss
	Msg3 (<0.1dB)
	Msg3 (<0.1dB)
	None
	None

	Urban at 4 GHz with 11 PRBs and DL PSD of 33dBm/MHz
	w/o 3dB ant. eff. loss
	None
	None
	None
	None

	
	with 3dB ant. eff. loss
	None
	None
	None
	None

	Urban at 4 GHz with 11 PRBs and DL PSD of 24dBm/MHz
	w/o 3dB ant. eff. loss
	· PDCCH CSS (w/ AL16, AL8 and AL2)
· PDCCH USS with AL2
· SIB1
· Msg4
	· PDCCH CSS (w/ AL16, AL8 and AL2)
· PDCCH USS with AL2
· SIB1
· Msg4
	· SIB1
· Msg4
	· SIB1
· Msg4

	
	with 3dB ant. eff. loss
	· PBCH
· PDCCH CSS
· PDCCH USS
· SIB1
· Msg2
· Msg4
	· PBCH
· PDCCH CSS
· PDCCH USS
· SIB1
· Msg2
· Msg4
	· SIB1
· Msg2
· Msg4
	· SIB1
· Msg2
· Msg4






	Company
	Y/N
	Comments

	Huawei, Hisilicon
	Y
	

	
	
	

	
	
	



FL8 High Priority Proposal 8.2.4-5a: Adopt the following TP as a baseline text for clause 8.2.4 in TR 38.865 
	Based on the evaluation results on coverage difference in Clause 8.2.1 and 8.2.2 based on the complexity reduction scheme BW1 and the description of the complexity reduction schemes in Clause 7, the following tables show the coverage differences with respective to the reference NR UE and the Rel-17 RedCap UEs for the complexity reduction schemes, BW1, BW2, BW3, and PR3, over the considered scenarios. 
If not otherwise notified, 2.6 GHz is assumed for Urban scenario since Urban scenario at 4GHz shares a similar trend regarding broadcast channel coverage difference comparison between the potential Rel-18 UE and the reference NR UE/the Rel-17 RedCap UE. For Rural scenario, the coverage difference for PBCH is not available in the captured tables since bandwidth of PBCH is confined with the potential Rel-18 UE’s maximum BW for all complexity reduction schemes evaluated. 
Table 8.2.4-2: In Urban scenario at 2.6 GHz with 30kHz SCS, coverage differences of broadcast channels including PBCH, PDCCH CSS, and SIB1 between the potential Rel-18 UE and the reference Rel-15 NR/Rel-17 RedCap Ues with complexity reduction schemes BW1, BW2, BW3 and PR3
	Coverage difference (dB)
	Compared with reference Rel-15 NR UE (MIL)
	
	Compared with reference Rel-17 RedCap UE (MIL)

	
	PBCH (20 RBs) with 1% BLER
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PBCH (20 RBs) with 1% BLER
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER

	
	5MHz-UE with soft/selec-tive combining without RF retuning
	5MHz-UE with soft/selec-tive combining with RF retuning
	5MHz-UE (11 PRBs; CORESE: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	
	5MHz-UE with soft/selec-tive combining without RF retuning
	5MHz-UE with soft/selec-tive combining with RF retuning
	5MHz-UE (11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)

	BW1
	-11.87
	-9.3
	-15.08
	-17.28
	
	-5.05
	-2.51
	-8.85
	-11.23

	BW2
	-11.87
	-9.3
	-15.08
	-17.28
	
	-5.05
	-2.51
	-8.85
	-11.23

	BW3
	-6.8
	-5.18
	-17.28
	
	0
	0
	-11.23

	PR3
	-6.8
	-5.18
	-17.28
	
	0
	0
	-11.23



Table 8.2.4-3: In Rural scenario at 0.7 GHz with 15kHz SCS, coverage differences of broadcast channels including PDCCH CSS and SIB1 between the potential Rel-18 UE and the reference Rel-15 NR/Rel-17 RedCap UEs with complexity reduction schemes BW1, BW2, BW3 and PR3
	Coverage difference (dB)
	Compared with Rel-15 Reference UE (MIL)
	Compared with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER

	
	5MHz-UE (25 PRBs; CORESE: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (25 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5MHz-UE (25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5MHz-UE (25 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)

	BW1
	-7.21
	-7.48
	-3.49
	-3.91

	BW2
	-7.21
	-7.48
	-3.49
	-3.91

	BW3
	-3.04
	-7.48
	0
	-3.91

	PR3
	-3.04
	-7.48
	0
	-3.91



From the above comparison on broadcast channel coverage differences between the potential Rel-18 UE and the reference Rel-15 NR/Rel-17 RedCap UEs, the following observations can be made for complexity reduction schemes BW1, BW2, BW3, and PR3: 
· Coverage difference is larger in Urban scenario (30 kHz SCS) than in Rural scenario (15 kHz SCS) due to smaller RB number with 30 kHz SCS
· In Urban scenario (30 kHz SCS), the coverage difference is largest on SIB1 channel and smallest on PBCH, with PDCCH CSS (48 RBs) in the middle.
· For SIB1 (>5MHz), BW1, BW2, BW3 and PR3 cause coverage difference of [-11.23] dB compared to Rel-17 RedCap UE	
· For PDCCH (AL16 and 48 RBs), BW1 and BW2 cause coverage difference of [-8.85] dB compared to Rel-17 RedCap UE	
· For PBCH (20 RBs), BW1 and BW2 cause coverage difference -2.51 dB to -5.05 dB compared to Rel-17 RedCap UE
· For a potential Rel-18 UE with BW3 or PR3, 
· When compared to the reference Rel-17 RedCap UE, no PDCCH CSS coverage difference is observed for both Urban and Rural scenarios. 
· When compared to the reference Rel-15 NR UE, PDCCH CSS coverage differences of -5.18 dB and -3.04 dB are observed for Urban at 2.7 GHz and Rural scenario at 0.7 GHz, respectively. 
· It should be noted the observed differences also represent for the differences between the reference Rel-17 RedCap UE and the reference Rel-15 NR UE. It should be also noted that the differences are mainly resulted in the different numbers of receive antennas. 


	Company
	Y/N
	Comments

	FL8
	
	Compared with FLS7-v000, the changes/updates in v001 are highlighted in red for Proposal 8.2.4-5a. 

	CATT
	Y in general
	It seems a little confusing that the tables have column of ‘5 MHz-UE’ for PBCH/PDCCH CSS for row BW3 and row PR3. In fact, 20 MHz are still assumed for these channels for BW3 and PR3. 
Suggest to add a note under each table:
Note: For BW3 and PR3, 20 MHz is assumed for PDCCH CSS and PBCH.

	vivo
	
	One small modification on following text
“If not otherwise notified, 2.6 GHz is assumed for Urban scenario since Urban scenario at 4GHz with DL PSD of 33dBm/MHz shares a similar trend regarding broadcast channel coverage difference comparison between the potential Rel-18 UE and the reference NR UE/the Rel-17 RedCap UE.”

	Intel
	Y
	A typo is it should be 2.6GHz

	Samsung
	Y
	

	Qualcomm
	
	We share the similar view with CATT. PR3 does not apply to 5 MHz-UE as it does not reduce the BW. We may change “5MHz-UE” to “Rel-18 UE” if we have all BW1/BW2/BW3/PR3 options in the table.

	CMCC
	
	The “2.7GHz” changes to 2.6GHz. 
A note can be added to the column header after “5MHz-UE ”, such as “5MHz-UE Note 1”, the note can explain that,
Note 1: for BW3 and PR3, the baseband of channels other than PDSCH/PUSCH is 20MHz.

	Panasonic
	
	We are fine to change “5MHz-UE” to “Rel-18 UE”. But for SIB1 > 5MHz, the UE with Option PR3 could be able to receive dis-contiguous PRBs. And then the performance may be better than BW3 because of the frequency diversity gain. We propose to note that the PR3 in the table assumes the reception of contiguous PRBs within 5 MHz.

	Ericsson
	
	Generally fine, but we have the same comment as for Proposal 8.2.4-3a regarding BW2 and PR3. 

	Nordic 
	
	Agree with VIVO, that FL uses “urban scenario”, but not clear which of those is meant. Therefore, VIVO clarification is needed.

	Nokia, NSB
	
	Generally fine with the TP. Support the change from 5MHz-UE to Rel-18 UE.



FL9 High Priority Proposal 8.2.4-5b: Adopt the following TP as a baseline text for clause 8.2.4 in TR 38.865 
	Based on the evaluation results on coverage difference in Clause 8.2.1 and 8.2.2 based on the complexity reduction scheme BW1 and the description of the complexity reduction schemes in Clause 7, the following tables show the coverage differences with respective to the reference NR UE and the Rel-17 RedCap UEs for the complexity reduction schemes, BW1, BW2, BW3, and PR3, over the considered scenarios. 
If not otherwise notified, 2.6GHz is assumed for Urban scenario since Urban scenario at 4GHz with DL PSD of 33dBm/MHz shares a similar trend with 2.6 GHz with 33dBm/MHz regarding broadcast channel coverage difference comparison between the potential Rel-18 UE and the reference NR UE/the Rel-17 RedCap UE. For Rural scenario, the coverage difference for PBCH is not available in the captured tables since bandwidth of PBCH is confined with the potential Rel-18 UE’s maximum BW for all complexity reduction schemes evaluated. 
For a potential Rel-18 UE with BW3 or PR3, it should be noted no PBCH and PDCCH CSS coverage differences are observed compared to the reference Rel-17 RedCap UE. When compared to the reference Rel-15 NR UE, PDCCH CSS coverage differences of -5.18 dB and -3.04 dB are observed for Urban at 2.6 GHz and Rural scenario at 0.7 GHz, respectively. PBCH coverage difference of 6.8 dB is observed for Urban scenario at 2.6GHz. The observed differences also represent for the differences between the reference Rel-17 RedCap UE and the reference Rel-15 NR UE. Furthermore, the observed differences are mainly resulted in the different numbers of receive antennas.
Table 8.2.4-2: In Urban scenario at 2.6GHz with 30kHz SCS, coverage differences of broadcast channels including PBCH, PDCCH CSS, and SIB1 between the potential Rel-18 UE and the reference Rel-15 NR/Rel-17 RedCap Ues with complexity reduction schemes BW1, BW2, BW3 and PR3. 
	Coverage difference (dB)
	Compared with reference Rel-15 NR UE (MIL)
	
	Compared with reference Rel-17 RedCap UE (MIL)

	
	PBCH (20 RBs) with 1% BLER
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PBCH (20 RBs) with 1% BLER
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER

	
	Rel-18 UE with soft/selec-tive combining without RF retuning
	Rel-18 UE with soft/selec-tive combining with RF retuning
	Rel-18 UE (11 PRBs; CORESE: 2 symbols, 48 PRBs; AL16)
	Rel-18 UE (11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	
	Rel-18 UE with soft/selec-tive combining without RF retuning
	Rel-18 UE with soft/selec-tive combining with RF retuning
	Rel-18 UE (11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	Rel-18 UE (11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)

	BW1
	-11.87
	-9.3
	-15.26
	-17.50
	
	-5.05
	-2.51
	-8.91
	-11.24

	BW2
	-11.87
	-9.3
	-15.26
	-17.50
	
	-5.05
	-2.51
	-8.91
	-11.24

	BW3
	-6.8
	-6.28
	-17.50
	
	0
	0
	-11.24

	PR3
	-6.8
	-6.28
	-17.50
	
	0
	0
	-11.24



Table 8.2.4-3: In Rural scenario at 0.7 GHz with 15kHz SCS, coverage differences of broadcast channels including PDCCH CSS and SIB1 between the potential Rel-18 UE and the reference Rel-15 NR/Rel-17 RedCap UEs with complexity reduction schemes BW1, BW2, BW3 and PR3
	Coverage difference (dB)
	Compared with reference Rel-15 NR UE (MIL)
	Compared with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER

	
	Rel-18 UE (25 PRBs; CORESE: 2 symbols, 48 PRBs; AL16)
	Rel-18 UE (25 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	Rel-18 UE (25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	Rel-18 UE (25 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)

	BW1
	-7.30
	-7.57
	-3.53
	-3.93

	BW2
	-7.30
	-7.57
	-3.53
	-3.93

	BW3
	-3.71
	-7.57
	0
	-3.93

	PR3
	-3.71
	-7.57
	0
	-3.93



From the above comparison on broadcast channel coverage differences between the potential Rel-18 UE and the reference Rel-15 NR/Rel-17 RedCap UEs, the following observations can be made for complexity reduction schemes BW1, BW2, BW3, and PR3: 
· Coverage difference is larger in Urban scenario (30 kHz SCS) than in Rural scenario (15 kHz SCS) due to a smaller RB number with 30 kHz SCS within 5MHz bandwidth.
· In Urban scenario (30 kHz SCS), the coverage difference is the largest on for SIB1 channel and the smallest on for PBCH, with PDCCH CSS (48 RBs) in the middle.
· For SIB1 (>5MHz), coverage degradation of 11.24 dB is observed with BW1, BW2, BW3 and PR3 schemes cause coverage difference of -11.24 dB compared to Rel-17 RedCap UE.	
· For PDCCH (AL16 and 48 RBs), coverage degradation of 8.91 dB is observed with BW1 and BW2 schemes cause coverage difference of -8.91 dB compared to Rel-17 RedCap UE	
· For PBCH (20 RBs), coverage degradation of 5.05 dB (2.51 dB) is observed with BW1 and BW2 schemes without RF retuning (with RF retuning) cause coverage difference -2.51 dB to -5.05 dB compared to Rel-17 RedCap UE. 
· It is noted that BW3 and PR3 do not cause coverage degradation to PBCH and PDCCH compared to Rel-17 RedCap UE. 
· For broadcast channels with large coverage differences such as SIB1, the potential Rel-18 UE may require utilize additional processing/combining to compensate the coverage difference when considering coexistence and minimizing impact on legacy UEs. 



	Company
	Y/N
	Comments

	vivo
	
	We think following text may not be needed 
“For broadcast channels with large coverage differences such as SIB, the potential Rel-18 UE may require additional processing/combining to compensate the coverage difference when considering coexistence and minimizing impact on legacy UEs.”

	CATT
	
	Similar as vivo, we have one concern for the newly added last bullet. 
Although we observe some coverage loss for SIB1 when comparing to itself, the gap between R18 UE SIB1 and the bottleneck R15 PUSCH is still very small (<1dB, as captured in Table 8.2.4-1). If we judge the need of coverage compensation from the comparison between R18 UE channels and the R15 PUSCH, seems additional processing/combining is not required.
Nevertheless, since the time is limit and FL use the term ‘may require’, we can live with it for the sake of progress.

	Samsung
	
	Our preference is to remove the last sentence but can live with the following revision for the sake of progress: 
For broadcast channels with large coverage differences such as SIB1, the potential Rel-18 UE may utilizerequire additional processing/combining to compensate the coverage difference when considering coexistence and minimizing impact on legacy UEs.

	FL
	
	1. Yellow highlights and square brackets are removed from the values as results have been confirmed by sourcing companies 
2. SIB changed to SIB1 in the last bullet. @Samsung, Thanks. 
3. SIB1 has the largest degradation compared to Rel-17 RedCap and is a common issue to the listed cost reduction schemes, BW1/BW2/BW3/PR3. It is worth of pointing it out. Replace current wording “may require” with Samsung’s suggestion “may utilize.”

	Intel
	Y
	

	CMCC
	Almost Y
	For this bullet, the two coverage different values are caused by with or without RF retuning, and BW1 and BW2 share the same value. Will current sentence cause misunderstanding that the difference is caused by BW1 and BW2?
· For PBCH (20 RBs), BW1 and BW2 cause coverage difference -2.51 dB to -5.05 dB depending on compared to Rel-17 RedCap UE
If other companies are fine with it, we can also live with it.

	Huawei, HiSilicon
	Y
	OK with the latest FL revisions.

	FL
	
	@CMCC, I revised the wording in the sub-bullets of the second bullet with changes highlighted in dark red. Please let me know if the revision looks fine to you. 

	ZTE, Sanechips
	Y
	

	Ericsson
	Y
	

	CMCC
	Y
	

	Nokia, NSB
	Y
	




FL10 High Priority Proposal 8.2.4-5c: Adopt the following TP as a baseline text for clause 8.2.4 in TR 38.865 
	Based on the evaluation results on coverage difference in Clause 8.2.1 and 8.2.2 based on the complexity reduction scheme BW1 and the description of the complexity reduction schemes in Clause 7, the following tables show the coverage differences with respective to the reference NR UE and the Rel-17 RedCap UEs for the complexity reduction schemes, BW1, BW2, BW3, and PR3, over the considered scenarios. 
If not otherwise notified, 2.6GHz is assumed for Urban scenario since Urban scenario at 4GHz with DL PSD of 33dBm/MHz shares a similar trend with 2.6 GHz with 33dBm/MHz regarding broadcast channel coverage difference comparison between the potential Rel-18 UE and the reference NR UE/the Rel-17 RedCap UE. For Rural scenario, the coverage difference for PBCH is not available in the captured tables since bandwidth of PBCH is confined with the potential Rel-18 UE’s maximum BW for all complexity reduction schemes evaluated. 
For a potential Rel-18 UE with BW3 or PR3, it should be noted no PBCH and PDCCH CSS coverage differences are observed compared to the reference Rel-17 RedCap UE. When compared to the reference Rel-15 NR UE, PDCCH CSS coverage differences of -5.18 dB and -3.04 dB are observed for Urban at 2.6 GHz and Rural scenario at 0.7 GHz, respectively. PBCH coverage difference of 6.8 dB is observed for Urban scenario at 2.6GHz. The observed differences also represent for the differences between the reference Rel-17 RedCap UE and the reference Rel-15 NR UE. Furthermore, the observed differences are mainly resulted in the different numbers of receive antennas.
Table 8.2.4-2: In Urban scenario at 2.6GHz with 30kHz SCS, coverage differences of broadcast channels including PBCH, PDCCH CSS, and SIB1 between the potential Rel-18 UE and the reference Rel-15 NR/Rel-17 RedCap Ues with complexity reduction schemes BW1, BW2, BW3 and PR3. 
	Coverage difference (dB)
	Compared with reference Rel-15 NR UE (MIL)
	
	Compared with reference Rel-17 RedCap UE (MIL)

	
	PBCH (20 RBs) with 1% BLER
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PBCH (20 RBs) with 1% BLER
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER

	
	Rel-18 UE with soft/selec-tive combining without RF retuning
	Rel-18 UE with soft/selec-tive combining with RF retuning
	Rel-18 UE (11 PRBs; CORESE: 2 symbols, 48 PRBs; AL16)
	Rel-18 UE (11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	
	Rel-18 UE with soft/selec-tive combining without RF retuning
	Rel-18 UE with soft/selec-tive combining with RF retuning
	Rel-18 UE (11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	Rel-18 UE (11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)

	BW1
	-11.87
	-9.3
	-15.26
	-17.50
	
	-5.05
	-2.51
	-8.91
	-11.24

	BW2
	-11.87
	-9.3
	-15.26
	-17.50
	
	-5.05
	-2.51
	-8.91
	-11.24

	BW3
	-6.8
	-6.28
	-17.50
	
	0
	0
	-11.24

	PR3
	-6.8
	-6.28
	-17.50
	
	0
	0
	-11.24



Table 8.2.4-3: In Rural scenario at 0.7 GHz with 15kHz SCS, coverage differences of broadcast channels including PDCCH CSS and SIB1 between the potential Rel-18 UE and the reference Rel-15 NR/Rel-17 RedCap UEs with complexity reduction schemes BW1, BW2, BW3 and PR3
	Coverage difference (dB)
	Compared with reference Rel-15 NR UE (MIL)
	Compared with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER

	
	Rel-18 UE (25 PRBs; CORESE: 2 symbols, 48 PRBs; AL16)
	Rel-18 UE (25 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	Rel-18 UE (25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	Rel-18 UE (25 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)

	BW1
	-7.30
	-7.57
	-3.53
	-3.93

	BW2
	-7.30
	-7.57
	-3.53
	-3.93

	BW3
	-3.71
	-7.57
	0
	-3.93

	PR3
	-3.71
	-7.57
	0
	-3.93



From the above comparison on broadcast channel coverage differences between the potential Rel-18 UE and the reference Rel-15 NR/Rel-17 RedCap UEs, the following observations can be made for complexity reduction schemes BW1, BW2, BW3, and PR3: 
· Coverage difference is larger in Urban scenario (30 kHz SCS) than in Rural scenario (15 kHz SCS) due to a smaller RB number with 30 kHz SCS within 5MHz bandwidth.
· In Urban scenario (30 kHz SCS), the coverage difference is the largest for SIB1 and the smallest for PBCH, with PDCCH CSS (48 RBs) in the middle.
· For SIB1 (>5MHz), coverage degradation of 11.24 dB is observed with BW1, BW2, BW3 and PR3 schemes compared to Rel-17 RedCap UE.	
· For PDCCH (AL16 and 48 RBs), coverage degradation of 8.91 dB is observed with BW1 and BW2 schemes compared to Rel-17 RedCap UE	
· For PBCH (20 RBs), coverage degradation of 5.05 dB (2.51 dB) is observed with BW1 and BW2 schemes without RF retuning (with RF retuning) compared to Rel-17 RedCap UE. 
· It is noted that BW3 and PR3 do not cause coverage degradation to PBCH and PDCCH compared to Rel-17 RedCap UE. 
· For broadcast channels with large coverage differences such as SIB1, the potential Rel-18 UE may utilize additional processing/combining to compensate the coverage difference when considering coexistence and minimizing impact on legacy UEs. 



	Company
	Y/N
	Comments

	FL
	
	Cleaned up “require” which was replaced by “utilize” from the last bullet

	Huawei, Hisilicon
	Y
	

	
	
	



2.4 [Obsolete, replaced by FL8 in Section 2.1 and 2.2] PDCCH CSS/SIB1: Coverage Difference between R18 and R15/R17 for Clause 8.2.1 and 8.2.2
FL7 High Priority Question 8.2.1-8d: According to agreements, the tables below are to capture companies’ results with one-shot decoding performance for SIB1 and PDCCH CSS. In addition, as clarified online, the configurations for the reference UEs are listed as follows. Sourcing companies hence please help to check whether the values highlighted in yellow are correct. Remove yellow color for your company after check/correction. 
· For Urban scenario at 2.6 GHz with 11-PRB UE BW, 
· The reference Rel-15 NR UE is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 symbols.
· The reference Rel-15 NR UE is scheduled with SIB1 > 5MHz. 
· The reference Rel-17 RedCap UE is configured with PDCCH CSS with AL16 (and CORESET of 48 PRBs and 2 symbols) for comparison in both cases when the potential Rel-18 UE is configured with 
· PDCCH CSS (48 RBs), 
· PDCCH CSS (24 RBs)
· The reference Rel-17 RedCap UE scheduled with SIB1 > 5MHz is used for comparison for both cases when the potential Rel-18 UE is scheduled with 
· SIB1 > 5MHz, 
· SIB1 < 5MHz
Table 8.2.1-7: In Urban scenario at 2.6GHz with 11-PRB UE BW, coverage difference of PDCCH CSS and SIB1 between the potential Rel-18 UE and reference Rel-15 NR/Rel-17 RedCap UE. Note: One shot decoding is assumed as per agreement. 
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	CATT [R1-2207969]
	-14.9
	-17
	
	-8.7
	-11.1
	-10.9
	-9.1

	Intel [R1-2207740]
	-12.98
	-20.2
	
	-7.5
	-8.7
	-14.2
	-10.5

	Ericsson [2207741]
	-14.3 dB
	-20.27 dB
	
	-7.6 dB
	-8.1 dB
	-13.21 dB
	-9.94 dB

	NTT DOCOMO [R1-2207692]
	-14.16
	-22.71
	
	-7.92
	-7.92
	-16.24
	-9.56

	Nokia, NSB [R1-2206444]
	-15.9 dB
	-15.9 dB
	
	-9.2 dB
	-9.2 dB
	-9.3 dB
	-9.8 dB

	ZTE [R1-2207058]
	-14.7
	-19.3
	
	-8.5
	-13.4
	-14.6
	-8.8

	vivo
[R1-2206052]
	-13.62
	-12.53
	
	-7.97
	-9.96
	-4.77
	-5.16

	Qualcomm
[R1-2207244]
	-16.10
	
	
	-9.6
	
	-10.1
	-9.8

	MediaTek 
[R1-2207003]
	-14.80

	-17.50

	
	-9.20

	-9.80

	-11.50

	-8.70


	OPPO
[R1-2206304]
	-15.90
	-15.50
	
	-9.60
	-10.20
	-10.90
	-7.70

	Huawei, Hisilicon [R1-2205874]
	-16.43
	
	
	-10.31
	
	
	

	CMCC
[R1-2206924]
	-17.59
	-12.2
	
	-10.25
	-10.25
	-6.4
	-3.9

	Representative value (dB)
	
	
	
	
	
	
	



Table 8.2.2-6: In Rural scenario at 0.7 GHz (15 kHz SCS), the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and Rel-17 Redcap, as well as those between the potential Rel-18 UE and reference Rel-15 NR UE where one-shot decoding is assumed for all cases as per agreed configuration 
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; CORESET: 3 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 25 PRBs; SIB1 < 5 MHz; TBS 1256 bits)

	CATT [R1-2207969]
	-8.4
	-8.0
	
	-4.7
	-6.2
	-4.9
	-2.9

	Intel [R1-2207740]
	-6.5
	-7.6
	
	-3.1
	-3.6
	-4.2
	-3.6

	Ericsson [2207741]
	-10.10 dB
	-8.54 dB
	
	-6.3 dB
	-4.7 dB
	-4.57
	-3.59

	NTT DOCOMO [R1-2207692]
	-6.39
	-7.92
	
	-3.08
	-3.38
	-4.41
	-3.89

	Nokia, NSB [R1-2206444]
	-7.1 dB
	-6.4 dB
	
	-3.4 dB
	-4.0 dB
	-2.9 dB
	-4.4 dB

	ZTE  [R1-2207058]
	-4.8
	-6.7
	
	-1.4
	-4.2
	-3
	-1.9

	Qualcomm
[R1-2207244]
	-7.7
	
	
	-3.9
	-4
	-3.8
	-3.8

	vivo
[R1-2206052]
	-6.31
	-6.77
	
	-2.94
	-3.98
	-2.67
	-5.62

	OPPO
[R1-2206304]
	-7.68
	-7.00
	
	-3.08
	-2.78
	-3.60
	-2.70

	MediaTek [R1-2207003]
	-6.90
	-7.30
	
	-3.00
	-2.90
	-3.80
	-3.90

	Huawei, Hisilicon
[R1-2205874]
	-6.83
	
	
	-3.48
	
	
	

	CMCC
[R1-2206924]
	-8.31
	-8.9
	
	-4.25
	-5.36
	-5.3
	-1.5

	Representative value (dB)
	
	
	
	
	
	
	



	Company
	Y/N
	Comments

	MediaTek
	Y
	3. Confirm values for Urban table
4. Add values for Rural table (somehow forgot to fill or missing)

	FL on behalf of vivo
	Y
	2. Confirm values and add values 

	OPPO
	Y
	2. Confirm values.

	Huawei, HiSilicon
	N for the values in the fourth and the sixth column 
	Could please companies clarify how you generate the value of the last column? Because the SIB1 bandwidth is smaller than UE bandwidth in both the reference and the Rel-18 result, the value is supposed to be around 0 dB.
Additionally, for the column of PDCCH with AL 8, please companies clarify in what scenario a gNB has to configure two different AL with two different PDCCH CSS, one for Rel-17 UE, the other one for Rel-18 UE. If two different PDCCH CSS exists, then why the one for Rel-18 RedCap UE cannot be configured with a proper bandwidth smaller than 5MHz?
It is not reasonable comparison with respect to the values in the fourth and the sixth column, thus provides no vaue.

	CMCC
	Y
	Add our values

	CATT
	Y
	

	FL8 (copied to the beginning of Section 2)
	
	@Huawei, as I clarified in both offline and online sessions that the assumptions for reference Rel-17 RedCap UEs are that PDCCH CSS and SIB1 are both transmitted with bandwidths larger than 5MHz while smaller than 20MHz. Take SIB1 as an example, this comparison in the last column under Rel-17 is to provide the reader about coverage difference/impact:
4. If RAN1 or NW to decide to transmit SIB1 larger than 5MHz (while smaller than 20MHz) for legacy UEs including Rel-17 RedCap UE and to transmit a dedicated SIB1 that is confined within 5MHz for the potential Rel-18 RedCap UE, the values in the last column are to represent the coverage difference of the potential Rel-18 UE with dedicated SIB1 that is confined within 5MHz compared to Rel-17 RedCap UE with SIB1 greater than 5MHz. 
5. If NW decide to transmit one universal SIB1 for both Rel-17 RedCap UE and the potential Rel-18 UE and hence confines the SIB1 to 5MHz, the values in the last column represent the SIB1 coverage loss for the reference Rel-17 RedCap UE compared to the case when SIB1 for the reference Rel-17 RedCap UE was scheduled to be greater than 5MHz.  



3 Work plan and tentative schedule for AI 9.6.2
	Task index
	Target deadline
	Priority
	Main Task
	Sub-tasks, FL proposals, notes

	1
	Tuesday online (noon-13:00 on 8/23)
	Highest
	Agree on tables and their table structures (i.e. columns and rows) related to coverage margins compared to the bottleneck channel of R15 NR UE
	· Proposals 6.2-1b, 6.2-1c, 6.2-1f, 6.2-1g and 6.2-1h (Proposal 6.2-1k: one FFS on 4GHz) on tables related to coverage margins: tables for each scenario, table structure (i.e. columns and rows) for each table
· Propsal 6.2-1j: FFS: Remove AL2 in PDCCH CSS and PDCCH USS?
· Tdoc # for example tables: R1-2207904

	2
	Tuesday online (noon-13:00 on 8/23)
	Highest
	Agree on tables and their table structures related to broadcast channel coverage degradation of R18 eRedCap UE compared to the Rel-17 RedCap UE
	· Proposal 6.2-4b on the table(s) related PBCH coverage degradation  
· Proposal 6.2-5b on table(s) related to PDCCH CSS and SIB1 coverage degradation
· Question 8.2.1-6b on one-shot PBCH decoding

	3
	Wednesday online or email endorsement  Thursday online
	High (background)
	Review tables related to coverage margins for all deployment scenarios evaluated by companies
· Baseline scenarios: Urban at 2.6 GHz with 11 PRB; Rural scenario
· Optinally evaluated scenarios: Urban at 2.7GHz with 12 PRBs; 4GHz with 33dBm/MHz and 24dBM/MHs
	Review and agree on the following tables: 
· Tables 8.2.1-[1] to 8.2.1-[3] for Urban 2.6GHz with 11 PRBs
· Tables 8.2.2-[1] to 8.2.2-[3] for Rural at 0.7 GHz
· Tables 8.2.1-[x] to 8.2.1-[x+2] for Urban 2.6GHz with 12 PRBs 
· Tables 8.2.2-[1] to 8.2.1-[3] for Urban 4GHz with 11 PRBs with 33dBm/MHz
· Tables 8.2.2-[1] to 8.2.1-[3] for Urban 4GHz with 11 PRBs with 24dBm/MHz
Note: Target deadline depends on agreements in Task 1
Note: High priority but can be done in background in parallel to other discussions

	4
	Thursday online or email endorsement
	High (background)
	For each agreed table and the agreed table structure for a broadcast channel, sourcing companies to 
1. Fill in evaluated values to the table related to broadcast channel coverage impact. 
2. In another table, companies to provide Suggested Key Observations (up to 2) for the broadcast channel based on the agreed table structure
	Note: High priority but can be done in background by sourcing companies in parallel to other discussions

	5. 
	Wednesday online
	High
	Observations and conclusions on coverage margins for at least baseline scenarios 
· Urban at 2.6GHz with 11 PRBs
· Rural at 0.7GHz
· [(Lower priority) Other scenarios]
	

	6
	Thursday online
	High and more time 
	Observations and conclusions on broadcast channel coverage degradation on PBCH/PDCCH CSS/SIB1 in Urban at 2.6GH
	Note: Discussions on Urban at 2.6GHz are prioritized 
Note: Expected more complicated and diverse than others

	7
	Thursday online
	Medium
	Observations and conclusions on link performance degradation on PBCH/PDCCH CSS/SIB1 in Rural at 0.7GHz
	

	8
	Friday online
	Medium
	1. Observations and conclusions on coverage margins in scenarios other than baseline if not yet concluded 
2. Extend observations and conclusions based on BW1 to other cost reduction schemes 
3. Observations and conclusions on link performance degradation in channels other than PBCH/PDCCH CSS/SIB1
4. Others?
	

	9
	Email review 
	Medium
	1. Review and endorse available TPs for TR38.865
	For Clause 6.2: Review Proposals 6.2-7a - Proposal 6.2-15a 



FL1-1 Medium-priority question 2-1a: Can you agree with the target deadline for the first two main tasks with highest priority? Any other comments/questions/missing aspects about the workload and schedule table? Please keep in mind that the schedule is tight. So please be constructive and be flexible. 
	Company
	Support? (Y/N)
	Comments

	CMCC
	Y
	

	
	
	

	
	
	




6.2 Coverage evaluation methodology
At RAN1 #109e, it was agreed coverage evaluation methodology and assumption in Clause 6.3 in [4] were to be reused for reference NR UE, Rel-17 RedCap UE, and Rel-18 RedCap UE except for, UE bandwidth, cell edge data rate, and small form factor degradation for R18 eRedCap UE. Based on the Rel-17 RedCap SI in [4], coverage evaluation is based on comparing the MIL value of a channel in the RedCap UE to a bottleneck channel for the reference NR UE in a deployment scenario. This method is referred as “Option 3” in [4]. 
	Agreement:
· Evaluation methodology and assumption in Clause 6.3 in TR 38.875 is reused for coverage evaluation of reference UE and Rel-17 RedCap UE.
· Note: It is up to each company whether to reuse the LLS results

Agreement:
 … 
· Evaluation methodology and assumption in Clause 6.3 in TR 38.875 is reused for coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels” by default, except for, UE bandwidth, cell edge data rate, and small form factor degradation 
· FFS which evaluation assumption should be updated for the above channels



Some companies only submitted evaluation results for downlink but not uplink. For the baseline deployment scenarios for evaluation, i.e. Rural scenario at 0.7GHz and Urban scenario at 2.6GHz with 11PRBs, there are total 18 companies that submitted link budget evaluation results while 6 of them did not provide results for uplink. We should discuss whether/how to capture their results based on the above coverage evaluation methodology.  In FL’s opinion, we should allow results from those companies to be captured to TR based on the following agreements where it says Rel-17 LLS results could be used and only SIB1, PBCH, PDCCH CSS are prioritized for Rel-18 study. 
	Agreement
•	Evaluation methodology and assumption in Clause 6.3 in TR 38.875 is reused for coverage evaluation of reference UE and Rel-17 RedCap UE.
o	Note: It is up to each company whether to reuse the LLS results 

Agreement:
· Coverage for the following channels is evaluated for “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”
· SIB1
· PBCH
· PDCCH CSS
· [Msg4]
· Following channels can be optionally evaluated
·  … 





[bookmark: _Hlk111998871]FL1 High Priority Question 6.2-1a: For companies who did not submit results for uplink channels, whether/how to capture their results to TR for coverage evaluation? For example, representative bottleneck channel and MIL value from Rel-17 can be used for those results to derive coverage margin. 
	Company
	Support? (Y/N)
	Comments

	Nokia, NSB
	
	The representative bottleneck channel and MIL value from Rel-17 cannot automatically be used because some of the assumptions may have changed in the new link budget analysis.

	Huawei, Hisilicon
	Y
	OK

	ZTE, Sanechips
	
	The coverage results for uplink channel an be updated based on companies input before a deadline, e.g., Thursday.
Additionally, bottleneck channel and MIL value from Rel-17 can not be used if any assumption, e.g., TBS, is changed.

	CMCC
	Y
	

	Ericsson
	
	For companies who did not submit results for the UL channels, for the reference NR UE, we think Rel-17 RedCap SI values could be re-used (provided that assumptions are the same). For the 5-MHz UE, the Rel-17 values for UL channels may not be valid, e.g., for PUSCH, and hence, should not be used.

	Intel
	
	Since the bottleneck channel is determined by Rel-15 UE, so the same bottleneck channel as Rel-17, i.e., PUSCH can be assumed in eRedCap evaluation. To generate MIL values for a company that doesn’t provide new PUSCH result, the MIL of PUSCH in Rel-17 evaluation may be reused. It may need a confirmation from the company whether the old MIL of PUSCH can be reused. 




Following the work plan described in Section 2, more high-level proposals (proposals 6.2-1b to 6.2-1e) than Question 6.2-1a are later provided to make concrete agreements about how to summarize companies submitted coverage evaluation results in excel files to tables for TR. Specifically, FL would like companies to read High Priority Proposals 6.2-1b to 6.2-1e carefully though they are relatively long and detailed proposals. With these proposals, it will be clear how the tables related to coverage margins will look like in TR. The Notes and examples within Proposals 6.2-1b to 6.2-1e are written/listed for a better understanding and for your information. Please do not spend time arguing the wording and/or examples in a Note. 

FL1 High Priority Proposal 6.2-1b: For TR, for each evaluated deployment scenario, capture at least following three tables when the link budgets of evaluated channels of R18 eRedCap UE are compared to a bottleneck channel in the reference R15 NR UE: 
· The first table presents the bottleneck channel and its MIL value for the reference R15 NR UE
· Note: See Table 8.2.1-[1] in Cov-8.2.1-2p6GHz-11PRB-tab001-botMIL-v001.docx for an example 
· The second table and the third table present the coverage margins of evaluated channels for Rel-18 eRedCap UE without and with a 3dB antenna efficiency loss for Rel-18 eRedCap UE, respectively.
· Note: The coverage margins of evaluated channels for Rel-18 eRedCap UE are relative to the bottleneck channel in the reference R15 NR UE. 
· Note: See the following example tables for the columns (i.e. evaluated channels) and rows of a table on coverage margins 
· Table 8.2.1-[2] (Part 1) and Table 8.2.1-[2] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab002-marginNoLoss-v001.docx 
· Table 8.2.1-[3] (Part 1) and Table 8.2.1-[3] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab003-marginWithLoss-v001.docx 
	Company
	Support? (Y/N)
	Comments

	Nokia, NSB
	Y
	

	Huawei, Hisilicon
	Y
	OK in general.

	ZTE, Sanechips
	Y
	

	CMCC
	Y
	

	Samsung
	Y
	

	Ericsson
	Y
	

	Intel
	Y
	

	FL2
	
	Conclusion 
For TR, for each evaluated deployment scenario, capture at least following three tables when the link budgets of evaluated channels of R18 eRedCap UE are compared to a bottleneck channel in the reference R15 NR UE: 
· The first table presents the bottleneck channel and its MIL value for the reference R15 NR UE
· Note: See Table 8.2.1-[1] in Cov-8.2.1-2p6GHz-11PRB-tab001-botMIL-v001.docx (R1-220xxxx) for an example 
· The second table and the third table present the coverage margins of evaluated channels for Rel-18 eRedCap UE without and with a 3dB antenna efficiency loss for Rel-18 eRedCap UE, respectively.
· Note: The coverage margins of evaluated channels for Rel-18 eRedCap UE are relative to the bottleneck channel in the reference R15 NR UE. 
· Note: See the following example tables for the columns (i.e. evaluated channels) and rows of a table on coverage margins 
· Table 8.2.1-[2] (Part 1) and Table 8.2.1-[2] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab002-marginNoLoss-v001.docx  (R1-220xxxx)
· Table 8.2.1-[3] (Part 1) and Table 8.2.1-[3] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab003-marginWithLoss-v001.docx  (R1-220xxxx)



FL1 High Priority Proposal 6.2-1c: For a table on coverage margins of evaluated channels in a deployment scenario, 
· the evaluated channels (listed in the columns) are the cases written all in black color in the coverage evaluation excel template agreed in R1-2205696 for the deployment scenario
· Note: For example, for Urban at 2.6GHz with 11 PRBs, the evaluated channels for PDCCH CSS include 
· 5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16),
· 5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8), and 
· 5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2). 
· Note: See the following example tables for the columns (i.e. evaluated channels) and rows of a table on coverage margins 
· Table 8.2.1-[2] (Part 1) and Table 8.2.1-[2] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab002-marginNoLoss-v001.docx 
· Table 8.2.1-[3] (Part 1) and Table 8.2.1-[3] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab003-marginWithLoss-v001.docx

	Company
	Support? (Y/N)
	Comments

	Nokia, NSB
	Y
	

	Huawei, Hisilicon
	Y
	OK.

	ZTE, Sanechips
	Y
	

	CMCC
	Y
	

	Samsung
	Y
	

	Ericsson
	Y
	

	Intel
	Y
	

	
	
	

	FL2 
	
	Conclusion 
For a table on coverage margins of evaluated channels in a deployment scenario, 
· the evaluated channels (listed in the columns) are the cases written all in black color in the coverage evaluation excel template agreed in R1-2205696 for the deployment scenario
· Note: For example, for Urban at 2.6GHz with 11 PRBs, the evaluated channels for PDCCH CSS include 
· 5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16),
· 5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8), and 
· [5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2). ]
· Note: See the following example tables for the columns (i.e. evaluated channels) and rows of a table on coverage margins 
· Table 8.2.1-[2] (Part 1) and Table 8.2.1-[2] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab002-marginNoLoss-v001.docx （R1-220xxxx）
· Table 8.2.1-[3] (Part 1) and Table 8.2.1-[3] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab003-marginWithLoss-v001.docx （R1-220xxxx）



FL1 Offline agreement 6.2-1d: For a table on coverage margins of evaluated channels in a deployment scenario, 
· the rows are composed of sourcing companies’ names, representative value 1, number of samples 1, representative value 2, and number of samples 2. For an evaluated channel (i.e an evaluated case listed in the column), 
· the representative value 1 is derived from the coverage margins from sourcing companies who had provided both uplink and downlink coverage evaluation results 
· the number of samples 1 is the total number of sourcing companies that had provided both uplink and downlink coverage evaluation results 
· the representative value 2 is derived from the coverage margins from sourcing companies who had provided both uplink and downlink coverage evaluation results and from sourcing companies who had provided only downlink coverage evaluations results but not uplink 
· the number of samples 2 is the total number of sourcing companies that had submitted both uplink and downlink coverage evaluation results and sourcing companies who had provided only downlink coverage evaluations results but not uplink
· FFS: For representative value 2, how to obtain the bottleneck channel of R15 NR UE and its MIL value for companies who did not provide evaluation results on uplink channels. See also FL High Priority Question 6.2-1a. 
· Note: See the following example tables for the columns (i.e. evaluated channels) and rows of a table on coverage margins 
· Table 8.2.1-[2] (Part 1) and Table 8.2.1-[2] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab002-marginNoLoss-v001.docx 
· Table 8.2.1-[3] (Part 1) and Table 8.2.1-[3] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab003-marginWithLoss-v001.docx

	Company
	Support? (Y/N)
	Comments

	Huawei, Hisilicon
	Y
	OK.

	ZTE, Sanechips
	Y
	We suggest to clarify the method of deriving for representative value, e.g., average or others.

	CMCC
	Y
	

	Samsung
	Y
	

	Intel
	Y
	



FL1 High Priority Proposal 6.2-1e: For a table on coverage margins of evaluated channels in a deployment scenario, 
· A representative value is not provided for coverage margin for an evaluated channel in a scenario if the number of applicable samples is not greater than 3.
· Note: Per agreements at RAN1 #109e and R17 RedCap SI, a representative value for the coverage margin of an evaluated channel in a scenario is derived by taking the mean value (in dB domain) from the coverage margin values from all applicable sourcing companies, including both negative and non-negative values based on the following adjustments.
· Excluding the highest & the lowest values when the number of samples is more than 3.
· Note: “Applicable” sourcing companies for representative value 1 include only sourcing companies that had provided evaluation results on both uplink and downlink. For representative value 2, “applicable” sourcing companies include all sourcing companies that had provided evaluation results. 
· Note: The representative values with samples less than 4 are highlighted in yellow in the following example tables on coverage margins 
· Table 8.2.1-[2] (Part 1) and Table 8.2.1-[2] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab002-marginNoLoss-v001.docx 
· Table 8.2.1-[3] (Part 1) and Table 8.2.1-[3] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab003-marginWithLoss-v001.docx

	Company
	Support? (Y/N)
	Comments

	Huawei, Hisilicon
	Y
	OK.

	ZTE, Sanechips
	Y
	

	CMCC
	Y
	

	Samsung
	Y
	

	Ericsson
	Y
	

	Intel
	Y
	




FL2 Offline Agreement 6.2-1f: For a table on coverage margins of evaluated channels in a deployment scenario, 
· A representative value is not provided for coverage margin for an evaluated channel in a scenario if the number of samples is not greater than 3.
· [bookmark: _Hlk112155130]Note: Per agreements at RAN1 #109e and R17 RedCap SI, a representative value for the coverage margin of a channel in a scenario is derived by taking the mean value (in dB domain) from the coverage margin values from all sourcing companies, including both negative and non-negative values based on the following adjustments.
· Excluding the highest & the lowest values when the number of samples is more than 3.

	Company
	Support? (Y/N)
	Comments

	FL3
	Agreement  
For a table on coverage margins of evaluated channels in a deployment scenario, 
· A representative value is not provided for coverage margin for an evaluated channel in a scenario if the number of samples is not greater than 3.
· Note: Per agreements at RAN1 #109e and R17 RedCap SI, a representative value for the coverage margin of a channel in a scenario is derived by taking the mean value (in dB domain) from the coverage margin values from all sourcing companies, including both negative and non-negative values based on the following adjustments.
· Excluding the highest & the lowest values when the number of samples is more than 3.





FL2 Offline Agreement 6.2-1g: For a table on coverage margins of evaluated channels in a deployment scenario, 
· The rows are composed of sourcing companies’ names, representative value 1, number of samples 1, representative value 2, and number of samples 2. For an evaluated channel (i.e an evaluated case listed in the column), 
· Based on Proposal 6.2-1f, the representative value 1 is derived from the coverage margins only from sourcing companies who had provided uplink coverage evaluation results for the reference R15 NR UE
· The number of samples 1 is the total number of sourcing companies that had provided uplink coverage evaluation results for the reference R15 NR UE 
· Based on Proposal 6.2-1f, the representative value 2 is derived from the coverage margins from all sourcing companies regardless whether or one had provided uplink coverage evaluation results for the reference R15 NR UE 
· The number of samples 2 is the total number of all sourcing companies
· FFS: For representative value 2, how to obtain the bottleneck channel of R15 NR UE and its MIL value for companies who did not provide evaluation results on uplink channels for R15 NR UE. See FL2 High Priority Proposal 6.2-1h for details. 
· Note: See the following tables for the columns (i.e. evaluated channels) and rows of a table on coverage margins based on the above proposals 
· Table 8.2.1-[2] (Part 1) and Table 8.2.1-[2] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab002-marginNoLoss-v002.docx 
· Table 8.2.1-[3] (Part 1) and Table 8.2.1-[3] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab003-marginWithLoss-v002.docx

	Company
	Support? (Y/N)
	Comments

	FL3 
	Agreement 
For a table on coverage margins of evaluated channels in a deployment scenario, 
· The rows are composed of sourcing companies’ names, representative value 1, number of samples 1, representative value 2, and number of samples 2. For an evaluated channel (i.e an evaluated case listed in the column), 
· the representative value 1 is derived from the coverage margins only from sourcing companies who had provided uplink coverage evaluation results for the reference R15 NR UE
· The number of samples 1 is the total number of sourcing companies that had provided uplink coverage evaluation results for the reference R15 NR UE 
· the representative value 2 is derived from the coverage margins from all sourcing companies regardless whether or one had provided uplink coverage evaluation results for the reference R15 NR UE 
· The number of samples 2 is the total number of all sourcing companies




FL2 Offline agreement 6.2-1h: For companies who did not submit results for uplink channels for the reference R15 NR UE, the following two options can be considered to determine a bottleneck channel and the corresponding MIL value for the reference R15 NR UE. Which option to apply is up to the sourcing company. 
· Option 1: Bottleneck channels and representative MIL values are determined from the following tables in Rel-17 RedCap SI TR38.875.
· Table 9.1.1-1: Bottleneck channel and MIL value for Reference NR UE in Urban 2.6 GHz
· Table 9.1.2-1: Bottleneck channel and MIL value for Reference NR UE in rural 0.7 GHz
· FFS: Table 9.1.3-1: Bottleneck channel and MIL values for Reference NR UE in Urban 4 GHz
· For each table above, a representative MIL value is derived by taking the mean value (in dB domain) from the MIL values from all sourcing companies after excluding the highest & the lowest values.
· Option 2: Sourcing company to update their coverage results for uplink channels at least for R15 NR reference UE by CEST 11:59pm on Wednesday (24th August). 
· Note: See the following table for a table with bottleneck channels and MIL values for sourcing companies  
· Table 8.2.1-[1] in Cov-8.2.1-2p6GHz-11PRB-tab001-botMIL-v002.docx  

	Company
	Support? (Y/N)
	Comments

	FL3
	Conclusion
For companies who did not submit results for uplink channels for the reference R15 NR UE, the following two options can be considered to determine a bottleneck channel and the corresponding MIL value for the reference R15 NR UE.
· Option 1: Bottleneck channels and representative MIL values are determined from the following tables in Rel-17 RedCap SI TR38.875.
· Table 9.1.1-1: Bottleneck channel and MIL value for Reference NR UE in Urban 2.6 GHz
· Table 9.1.2-1: Bottleneck channel and MIL value for Reference NR UE in rural 0.7 GHz
· FFS: Table 9.1.3-1: Bottleneck channel and MIL values for Reference NR UE in Urban 4 GHz
· For each table above, a representative MIL value is derived by taking the mean value (in dB domain) from the MIL values from all sourcing companies after excluding the highest & the lowest values.
· Option 2: Sourcing company to update their coverage results for uplink channels at least for R15 NR reference UE by CEST 11:59pm on Wednesday (24th August).


	
	
	

	
	
	




FL2 High Priority Question 6.2-1i: In a deployment scenario, do you think the representative values of the coverage margins for channels can be used for considering whether coverage recovery is required?  
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




A concern was raised about the CORESET configuration with 6PRBs and 3 symbols in the cases with AL2 for both PDCCH CSS and PDCCH USS. Further discussion is required to decide whether to remove or to keep the following two cases from coverage margin tables 
· PDCCH CSS (BW1, 12 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
· PDCCH USS (BW1, 12 PRBs; CORESET: 3 symbols, 6 PRBs; AL2; baseline)
	Conclusion 
For a table on coverage margins of evaluated channels in a deployment scenario, 
· the evaluated channels (listed in the columns) are the cases written all in black color in the coverage evaluation excel template agreed in R1-2205696 for the deployment scenario
· Note: For example, for Urban at 2.6GHz with 11 PRBs, the evaluated channels for PDCCH CSS include 
· 5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16),
· 5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8), and 
· [5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2). ]
· Note: See the following example tables for the columns (i.e. evaluated channels) and rows of a table on coverage margins 
· Table 8.2.1-[2] (Part 1) and Table 8.2.1-[2] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab002-marginNoLoss-v001.docx （R1-220xxxx）
· Table 8.2.1-[3] (Part 1) and Table 8.2.1-[3] (Part 2) in Cov-8.2.1-2p6GHz-11PRB-tab003-marginWithLoss-v001.docx （R1-220xxxx）



FL3 High Priority Question 6.2-1j: Do you support to remove the following two PDCCH cases from tables of coverage margins? Why or why not? 
· PDCCH CSS (BW1, 12 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
· PDCCH USS (BW1, 12 PRBs; CORESET: 3 symbols, 6 PRBs; AL2; baseline)
	Company
	Y/N
	Comments

	CATT
	
	Prefer to keep them as a reference. We use the Hash formula in Clause 10.1 of 38.213 to calculate the CCEs for each candidate.

	Intel
	
	Same view as CATT. 

	FL4
	Agreement
Support to keep the following PDCCH CSS case in the tables of coverage margins
· PDCCH CSS (BW1, 11 PRB, CORESET: 3 symbols, 6 PRBs; AL2)
· Note: In TS 38.211, it is specified that the number of RBs of CORESET 0 should be a multiple of (REG bundle size X interleaving size). This CORESET with 6PRBs and 3symbols hence does not align with current specification. Companies are encouraged to explain what assumptions they had made for the evaluation. 




As stated in the Note in the above agreement: In TS 38.211, it is specified that the number of RBs of CORESET 0 should be a multiple of (REG bundle size X interleaving size). This CORESET with 6PRBs and 3symbols hence does not align with current specification. Companies are encouraged to explain what assumptions they had made for the evaluation.  
FL6 (FL5, FL4) Medium Priority Question 6.2-1j-1: For the case of PDCCH CSS AL2 with CORESET of 6 PRBs and 3 symbols, what simulation assumptions did companies make?
	Company
	Comments

	Samsung
	L=3, R=3, N^REG_CORESET= 18, C=2

	DOCOMO
	REG bundle size is 3 and interleaving size is 2.

	Ericsson
	REG bundle size: 3, interleaver size is 2.

	ZTE, Sanechips
	REG bundle size: 3, interleaver size is 2. We think the performance based on ‘with interleaving’ or ‘without interleaving’ is close since the bandwidth only occupies 6RBs.

	CATT
	REG bundle size: 3, no interleaving.

	Nokia, NSB
	REG bundle size is 3 and interleaving size is 2

	MediaTek
	REG bundle size is 6 and interleaving size is 2





A concern was raised about using the bottleneck channels and MIL values from Table9.1.3-1 in TR38.875 for 4GHz where different DL PSD, 33dBM/MHz and 24 dBm/MHz, could be assumed depending on companies’ choices. With a lower DL PSD, the link budgets of downlink channels are reduced. However, even with reduced link budgets for downlink channels, the bottleneck channels reported by most sourcing companies in Table 9.1.3-1 are still an uplink channel (PUSCH in this case), except for one company that had Msg2 as the bottleneck. Hence, we can remove the FFS in the following conclusion. 
FL3 High Priority Proposal 6.2-1k: Remove “FFS:” from the following conclusion and confirm that bottleneck channel and its representative MIL value can be used for Urban at 4GHz in Option 1. 
	Conclusion
For companies who did not submit results for uplink channels for the reference R15 NR UE, the following two options can be considered to determine a bottleneck channel and the corresponding MIL value for the reference R15 NR UE.
· Option 1: Bottleneck channels and representative MIL values are determined from the following tables in Rel-17 RedCap SI TR38.875.
· Table 9.1.1-1: Bottleneck channel and MIL value for Reference NR UE in Urban 2.6 GHz
· Table 9.1.2-1: Bottleneck channel and MIL value for Reference NR UE in rural 0.7 GHz
· FFS: Table 9.1.3-1: Bottleneck channel and MIL values for Reference NR UE in Urban 4 GHz
· For each table above, a representative MIL value is derived by taking the mean value (in dB domain) from the MIL values from all sourcing companies after excluding the highest & the lowest values.
· Option 2: Sourcing company to update their coverage results for uplink channels at least for R15 NR reference UE by CEST 11:59pm on Wednesday (24th August).



	Company
	Y/N
	Comments

	CATT
	Y
	

	Intel
	Y
	

	FL4
	Conclusion 
Confirm that Table 9.1.3-1 of TR38.875: bottleneck channel and its representative MIL value can be used for Urban at 4GHz in Option 1. 





Broadcast channel coverage impact: link performance degradation due to reduced UE bandwidth
In the last RAN1 meeting, only PBCH, PDCCH CSS, and SIB1 were agreed to be prioritized for coverage evaluation. These are broadcast channels with higher link budgets than others. The coverage evaluation methodology escribed in FL1 High Priority Proposal 2.1-1a. (i.e. “Option 3” in Clause 6.3 in [4]) may not be able to reflect the coverage loss of these broadcast channels properly. In addition, the UE bandwidth reduction to 5MHz introduces RE truncation impact on the reception of these broadcast channels. Coverage loss of these broadcast channels due to reduced UE bandwidth should be captured properly. 
Several contributions [11, 12, 13, 14, 16, 18, 19, 23, 26, 27, 28] evaluated the coverage impact of these prioritized broadcast channels by comparing the link performance (e.g. required SNR or MIL) of the channel between the R18 RedCap UE and the reference R17 RedCap UE (or a reference R15 NR UE). Therefore, FL thinks it is reasonable to discuss whether/how to capture the results of these prioritized channels to TR besides the above methodology described in FL1 High Priority Proposal 2.1-1a. It is also proposed in [12] that RAN1 needs to decide which reference R15 or R17 should be the reference UE for evaluating coverage performance impact for Rel-18 RedCap UE.

FL1 High Priority Question 6.2-2a: For the agreed broadcast channels prioritized for coverage evaluation, i.e. PBCH, PDCCH CSS, SIB1, do you support to capture their coverage differences between the 5MHz RedCap UE and the reference Rel-17 RedCap UE to TR? 
	Company
	Support (Y/N)?
	Comments

	Nokia, NSB
	Y
	The coverage differences between the 5MHz RedCap UE and the Rel-17 RedCap UE can be captured in addition to the coverage margins. Our view is that the coverage margin for the 5MHz RedCap UE (relative to Rel-15 reference UE) is the relevant result for determination of whether or not coverage recovery is necessary for these channels. However, since the coverage differences may be a useful learning, we are open to including them in the TR.

	Huawei, Hisilicon
	N
	In proposals 6.2-1b to 6.2-1e, the coverage margin of Rel-18 eRedCap UE are calculated by comparing to the bottleneck channels of reference Rel-15 UE. We don’t see a need to have additional reference UE.

	ZTE, Sanenechips
	N
	For both Rel-17 RedCap and Rel-15 bottleneck channel, PUSCH has the similar performance. Therefore, actually, we are comparing with Rel-15 and Rel-17 bottleneck channel and there is no need to introduce additional coverage difference.

	CMCC
	Y
	Taking Rel-17 RedCap UE as reference UE for coverage impact analysis can also be considered.

	Samsung
	
	Open to capture those coverage differences between Rel-18 and Rel-17. However, whether coverage recovery is necessary or not is based on coverage margin relative to Rel-15 bottleneck channel.

	Ericsson
	Y
	It could be useful to capture the impact of further BW reduction on the link performance (i.e., required SNR). Also, there can be some RAN4 requirements on the minimum SNR for successful detection (e.g., -6 dB for SSB at 1% BLER). However, whether TR should recommend coverage recovery for those channels solely based on link performance loss (i.e., not based on coverage/link budget analysis) needs to further discussion. 
We think it would be beneficial to also capture the differences between the 5MHz RedCap UE and the reference NR UE as the NW is likely to dimensioned based on an NR UE (and not RedCap UE).
The term “coverage differences” could be made clearer. Does the coverage difference mean difference in required SNR or does it mean difference in MIL?

	Intel
	Y
	We would like to clarify the motivation here is not to do coverage recovery, but just to find the coverage different between Rel-17 and Rel-18 for a channel. Agree with Nokia the coverage margin can already reflect the link budget difference for such channels, and it is helpful to directly capture the difference of each of the 3 channels. 



FL’s note: proposal 6.2-2b is like question 6.2-2a. I should have waited for receiving companies’ response to Question 6.2-2a. But after listing the work plan and schedule in Section 2, I think we should try to conclude the high-level questions/proposals in Clause 6.2 as quickly as possible to give us more time on discussing observations in Clauses from 8.2.1 to 8.2.4. 
FL1 High priority proposal 6.2-2b: For PBCH, PDCCH CSS, SIB1, compare and capture their coverage degradation of the Rel-18 eRedCap UE compared to the reference Rel-17 RedCap UE. 
	Company
	Support (Y/N)?
	Comments

	Nokia, NSB
	Y
	Similar comment as above

	Huawei, Hisilicon
	N
	Same as Question 6.2-2a.

	ZTE, Sanechips
	N
	

	CMCC
	Y
	

	Samsung
	
	Similar comment as above

	Ericsson 
	
	We think it would be more beneficial to also capture the differences between the 5MHz RedCap UE and the reference NR UE as the NW is likely to dimensioned based on an NR UE (and not RedCap UE).


	Intel
	Y
	



FL1 Medium Priority Question 6.2-3a: If the coverage differences between Rel-18 eRedCap and Rel-17 RedCap are captured for the broadcast channels, do you think potential recovery techniques can be captured?
	Company
	Support (Y/N)? Option(s)?
	Comments

	Nokia, NSB
	
	As noted in our response to FL1 High Priority Question 6.2-2a, coverage recovery is related to coverage margin and not coverage differences between Rel-18 eRedCap and Rel-17 RedCap UEs.

	Samsung
	
	Same view with Nokia.

	Ericsson 
	
	Listing potential coverage recovery technique is fine with us. However, whether TR should recommend coverage recovery for those channels solely based on link performance loss (i.e., not based on coverage/link budget analysis) needs to be further discussed.

	Intel
	
	Agree with Nokia. There is no need for coverage recovery since all channel are better than bottleneck channel (PUSCH). Capturing the different between Rel-18 eRedCap and Rel-17 RedCap UE can help to know the restriction if Rel-18 eRedCap and Rel-17 RedCap UE will share the same channel of PBCH, SIB1, PDCCH CSS. 



FL1 High Priority Question 6.2-4a: In Urban scenario at 2.6GHz, how to compare PBCH coverage difference between Rel-18 eRedCap and Rel-17 RedCap? Following aspects can be considered: soft combining without RF retuning or soft combining with RF retuning at UE receiver. Can you support the example table shown below? Are there other any aspects that need to be considered?
Example Table: PBCH coverage difference between Rel-18 eRedCap and Rel-17 RedCap
	Coverage difference (dB)
	PBCH with 1% BLER
	PBCH with 10% BLER

	
	eRedCap with soft combining without RF retuning
	eRedCap with soft combining with RF retuning
	eRedCap with Soft combining without RF retuning
	eRedCap with soft combining with RF retuning

	Source 1 [T-doc number]
	
	
	
	

	Source 2 [T-doc number]
	
	
	
	

	Source 3 [T-doc number]
	
	
	
	




	Company
	Support (Y/N)? Option(s)?
	Comments

	Huawei, Hisilicon
	Partially Y
	Partially agreed. The target performance of PBCH is 1%, as specified in RAN4. Thus, in our view, there is no need to capture PBCH with 10% BLER.

	ZTE, Sanechips
	Y
	Both 1% BLER and 10% BLER results should be captured.

	CMCC
	Y
	

	Ericsson
	
	We could prioritize 1% BLER for PBCH, if possible.
We think it is important to separate “with RF retuning” and “without RF retuning” which impacts the performance and UE complexity/power consumption. 
Since we can have multiple transmissions (multi shot/trial) without soft combining, we can remove “Soft combining” to cover all cases.
We think it would be beneficial to also capture the link performance differences between the 5MHz RedCap UE and the reference NR UE.

	Intel
	
	It is better to clarify whether retuning is a good candidate for PBCH since SSB can be reused as DMRS for PBCH decoding which limits to no frequency retuning.





FL2 High Priority Proposal 6.2-4b: In Urban scenario at 2.6GHz (with 30 kHz SCS), capture the comparison of PBCH coverage difference between the potential Rel-18 UE and Rel-17 Redcap UE, as well as that between the potential Rel-18 UE and reference Rel-15 UE.
· Note: Soft/selective combining can utilize up to 4 PBCH repetitions
· Note: Companies please help fill one row of the table with your evaluation results
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE
	
	Comparison with Rel-17 RedCap UE

	
	PBCH with 1% BLER
	PBCH with 10% BLER
	
	PBCH with 1% BLER
	PBCH with 10% BLER

	
	eRedCap with soft/selective combining without RF retuning
	eRedCap with soft/selective combining with RF retuning
	eRedCap with soft/selective combining without RF retuning
	eRedCap with soft/selective combining with RF retuning
	
	eRedCap with soft/selective combining without RF retuning
	eRedCap with soft/selective combining with RF retuning
	eRedCap with soft/selective combining without RF retuning
	eRedCap with soft/selective combining with RF retuning

	Source 1 [T-doc number]
	
	
	
	
	
	
	
	
	

	Source 2 [T-doc number]
	
	
	
	
	
	
	
	
	

	Source 3 [T-doc number]
	
	
	
	
	
	
	
	
	



The following agreements were made in the online session on August 23, 2022.
	FL3
	Agreement
In Urban scenario at 2.6GHz (with 30 kHz SCS) with 11 PRB, capture the comparison of PBCH coverage difference between the potential Rel-18 UE and Rel-17 Redcap UE, as well as that between the potential Rel-18 UE and reference Rel-15 UE.
· Note: Soft/selective combining can utilize up to 4 PBCH repetitions
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PBCH with 1% BLER
	PBCH with 10% BLER
	
	PBCH with 1% BLER
	PBCH with 10% BLER

	
	eRedCap with soft/selective combining without RF retuning
	eRedCap with soft/selective combining with RF retuning
	eRedCap with soft/selective combining without RF retuning
	eRedCap with soft/selective combining with RF retuning
	
	eRedCap with soft/selective combining without RF retuning
	eRedCap with soft/selective combining with RF retuning
	eRedCap with soft/selective combining without RF retuning
	eRedCap with soft/selective combining with RF retuning

	Source 1 [T-doc number]
	
	
	
	
	
	
	
	
	

	Source 2 [T-doc number]
	
	
	
	
	
	
	
	
	

	Source 3 [T-doc number]
	
	
	
	
	
	
	
	
	






FL2 High Priority Question 6.2-4c: For the table comparing PBCH coverage difference between the potential UE and Rel-15 reference/Rel-17 RedCap UE, please provide evaluation assumption(s) (e.g. PBCH periodicity, sync condition after RF retuning) and up to 2 observations to be highlighted. 
	Company
	Evaluation assumption(s) and up to 2 observations to be highlighted, if available

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




FL1 High Priority Question 6.2-5a: In Rural scenario at 0.7 GHz and Urban scenario at 2.6GHz, how to compare PDCCH CSS coverage difference between Rel-18 eRedCap and Rel-17 RedCap with CORESET of 48 PRBs and AL16. Can you support the example table shown below? Are there other any aspects that need to be considered?
Example Table: PDCCH CSS coverage difference between Rel-18 eRedCap of 11-PRB UE BW and Rel-17 RedCap with CORESET of 48PRBs and AL16 
	PDCCH CSS Coverage difference (dB)
	5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)

	
	One-shot decoding
	Soft combining with RF retuning
	One-shot decoding 
	Soft combining with RF retuning
	

	Source 1 [T-doc number] 
	
	
	
	
	

	Source 2 [T-doc number]
	
	
	
	
	

	Source 3 [T-doc number]
	
	
	
	
	



	Company
	Support (Y/N)? Option(s)?
	Comments

	Huawei, Hisilicon
	Y
	

	ZTE,  Sanechips
	
	Simulation for soft combing with RF retuning is not assumed based on the agreement. We may can focus on the one-shot decoding currently.

	CMCC
	Y
	

	Ericsson
	
	It is not clear to us how “soft combining with RF retuning” can be done for PDCCH.

	Intel
	Y
	



FL1 High Priority Question 6.2-6a: In Rural scenario at 0.7 GHz and Urban scenario at 2.6GHz, compare SIB1 link performance difference between Rel-18 eRedCap of 11-PRB UE BW and Rel-17 RedCap with S1B1 BW > 5MHz.  At least the following aspect can be considered: whether SIB1 BW is confined with 5MHz. Can you support the example table shown below? Are there other any aspects that need to be considered?
Example Table: SIB1 coverage difference between Rel-18 eRedCap of 11-PRB UE BW and Rel-17 RedCap with SIB1 > 5MHz
	SIB1 Coverage difference (dB)
	5 MHz RedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5 MHz RedCap UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	Source 1 [T-doc number]
	
	

	Source 2 [T-doc number]
	
	

	Source 3 [T-doc number]
	
	



	Company
	Support (Y/N)? Option(s)?
	Comments

	Huawei, Hisilicon
	N
	Because SIB1 is periodic signaling, soft combining without RF retuning or soft combining with RF retuning at UE receiver should also be considered for SIB1 reception for 5MHz RedCap UE.

	ZTE, Sanechips
	Y partially
	We can focus on the current table based on the agreement and does not preclude the soft combining.
Additionally, the exact PRB number for SIB1 from each company should be captured.

	CMCC
	Y
	

	Ericsson 
	Y
	We think it would be more beneficial to also capture the link performance differences between the 5MHz RedCap UE and the reference NR UE.

	Intel
	Y
	



Moderator would like to thank companies’ feedbacks. From the feedback tables, whether/how to perform soft combining (w/ or w/o RF retuning) for PDCCH/SIB1 is not yet agreed. In this regard, moderator would like to suggest capturing a table of PDCCH and SIB1 results of agreed configurations. Yet, companies can input additional result(s) as highlighted observation(s), as well as the specific RB number setting as highlighted evaluation assumption.
FL2 High Priority Proposal 6.2-5b: In Rural scenario at 0.7 GHz and Urban scenario at 2.6GHz, capture the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and Rel-17 Redcap, as well as those between the potential Rel-18 UE and reference Rel-15 UE.
· Note: One shot decoding is assumed as per agreed configuration
· Note: Companies please help fill one row of the following tables, Table 6.2-5a-1 and Table 6.2-5a-2, with your evaluation results

Table 6.2-5a-1: Rural scenario at 0.7 GHz (15 kHz SCS)
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE
	
	Comparison with Rel-17 RedCap UE

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	Nokia, NSB
	-15.9 dB
	-15.9 dB
	
	-9.2 dB
	-9.2 dB
	-9.3 dB
	-9.8 dB

	Source 2 [T-doc number]
	
	
	
	
	
	
	

	Source 3 [T-doc number]
	
	
	
	
	
	
	



Table 6.2-5a-1: Urban scenario at 2.6GHz (30 kHz SCS)
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE
	
	Comparison with Rel-17 RedCap UE

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; CORESET: 3 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 25 PRBs; SIB1 < 5 MHz; TBS 1256 bits)

	Nokia, NSB
	-7.1 dB
	-6.4
	
	-3.4 dB
	-4.0 dB
	-2.9 dB
	-4.4 dB

	Source 2 [T-doc number]
	
	
	
	
	
	
	

	Source 3 [T-doc number]
	
	
	
	
	
	
	



The following agreements were made in the online session on August 23, 2022. 
	FL3
	Agreement
In Rural scenario at 0.7 GHz and Urban scenario at 2.6GHz, capture the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and Rel-17 Redcap, as well as those between the potential Rel-18 UE and reference Rel-15 UE.
· Note: One shot decoding is assumed as per agreed configuration
Table 6.2-5a-1: Urban scenario at 2.6GHz (30 kHz SCS)
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	Source 1 [T-doc number]
	
	
	
	
	
	
	

	Source 2 [T-doc number]
	
	
	
	
	
	
	

	Source 3 [T-doc number]
	
	
	
	
	
	
	



Table 6.2-5a-2: Rural scenario at 0.7 GHz (15 kHz SCS)

	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; CORESET: 3 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 25 PRBs; SIB1 < 5 MHz; TBS 1256 bits)

	Source 1 [T-doc number]
	
	
	
	
	
	
	

	Source 2 [T-doc number]
	
	
	
	
	
	
	

	Source 3 [T-doc number]
	
	
	
	
	
	
	






FL2 High Priority Question 6.2-5c: For the table comparing PBCH coverage difference between the potential UE and Rel-15 reference/Rel-17 RedCap UE, please provide evaluation assumption(s) (e.g. SIB1 RB number) and up to 2 observations (e.g. whether/how to achieve soft combining w/ or w/o RF retuning) to be highlighted. 
	Company
	Evaluation assumption(s) and up to 2 observations to be highlighted, if available

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




FL5 (FL4, FL3, FL2) Medium Priority Proposal 6.2-7a: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	Coverage recovery evaluation is based on link budget evaluations.
The evaluation methodology and assumptions in the Rel-17 RedCap SI [5] are reused by default, with the revision or addition described below. 	Comment by CW Tsai (蔡秋薇): Agreement
Evaluation methodology and assumption in Clause 6.3 in TR 38.875 is reused for coverage evaluation of reference UE and Rel-17 RedCap UE.
Note: It is up to each company whether to reuse the LLS results

Agreement
Evaluation methodology and assumption in Clause 6.3 in TR 38.875 is reused for coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels” by default, except for, UE bandwidth, cell edge data rate, and small form factor degradation 
FFS which evaluation assumption should be updated for the above channels

The channels and messages used in link budget evaluations primarily include PBCH, PDCCH CSS, and SIB1. Sourcing companies can additionally provide evaluation results of other channels and messages such as PDCCH USS, PRACH, Msg2, Msg3, Msg4, PDSCH, PUCCH and PUSCH. 	Comment by CW Tsai (蔡秋薇): Agreement
Coverage for the following channels is evaluated for “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”
SIB1
PBCH
PDCCH CSS
[Msg4]
Following channels can be optionally evaluated
PUSCH
PUCCH 2bits
PUCCH 11bits
PUCCH 22bits
PRACH
PDSCH
PDCCH USS
Msg2
Msg3

Agreement
Coverage of Msg4 can be optionally evaluated for “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”

The impact of small form factor can be considered for all the uplink and downlink channels. To reflect such an impact, a 3dB loss of antenna gain can be optionally included in link budget calculation for the FR1 bands by sourcing companies.	Comment by CW Tsai (蔡秋薇): Agreement
3dB antenna efficiency loss can be optionally assumed for coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”




	Company
	Support? (Y/N)
	Comments

	CATT
	Y
	

	Intel
	Y
	

	Samsung
	Y
	

	Ericsson
	Y
	

	[bookmark: _Hlk112236863]Nokia, NSB
	Y
	

	ZTE, Sanechips
	Y
	

	FL7 (FL6)
	Agreement
Adopt the following TP as a baseline text for TR 38.865, clause 6.2. 
	Coverage recovery evaluation is based on link budget evaluations.
The evaluation methodology and assumptions in the Rel-17 RedCap SI [5] are reused by default, with the revision or addition described below.
The channels and messages used in link budget evaluations primarily include PBCH, PDCCH CSS, and SIB1. Sourcing companies can additionally provide evaluation results of other channels and messages such as PDCCH USS, PRACH, Msg2, Msg3, Msg4, PDSCH, PUCCH and PUSCH. 
The impact of small form factor can be considered for all the uplink and downlink channels. To reflect such an impact, a 3dB loss of antenna gain can be optionally included in link budget calculation for the FR1 bands by sourcing companies.







FL4 (FL3, FL2) Medium Priority Proposal 6.2-8a: Support that the following TP can be used as a baseline text for TR 38.865.  If no, please suggest any necessary modification in the Comments field.
	The assumptions in the Rel-17 RedCap SI regarding link budget templates and antenna array gain are reused [5]. Furthermore, the Rel-17 RedCap SI assumptions on gNB antenna configuration, # gNB Tx and Rx chains, channel model and delay spread are reused as shown in Table 6.2-1.
Table 6.2-1: Assumptions used for coverage impact evaluation
	Parameters
	FR1 values

	Deployment scenario and frequency	Comment by CW Tsai (蔡秋薇): Note: Rural scenario at 0.7 GHz, Urban scenario at 2.6 GHz, and Urban scenario at 4 GHz (optional) are considered.

	Urban: 2.6GHz (TDD), 4GHz (TDD, optional)
Rural: (FDD)

	Channel model
	TDL-C

	Delay spread
	300ns

	UE velocity
	3 km/h

	Antenna correlation
	Low

	# gNB Tx chains
	2 or 4

	# gNB Rx chains
	2 or 4






	Company
	Y/N
	Comments

	CATT
	Y
	

	Intel
	Y
	

	Samsung
	Y
	

	Ericsson
	Y
	Would be good to also include the TDD formats considered for the 2.6 GHz and 4 GHz options.
2.6 GHz: DDDDDDDSUU (S: 6D:4G:4U)
4 GHz: DDDSUDDSUU (S: 10D:2G:2U)

	DOCOMO
	Y
	

	Nokia, NSB
	Y
	

	
	
	

	
	
	

	ZTE, Sanechips
	Y
	

	FL5
	FL5 Medium Priority Proposal 6.2-8b: Support that the following TP can be used as a baseline text for TR 38.865.  If no, please suggest any necessary modification in the Comments field.
	The assumptions in the Rel-17 RedCap SI regarding link budget templates and antenna array gain are reused [5]. Furthermore, the Rel-17 RedCap SI assumptions on gNB antenna configuration, # gNB Tx and Rx chains, channel model and delay spread are reused as shown in Table 6.2-1.
Table 6.2-1: Assumptions used for coverage impact evaluation
	Parameters
	FR1 values

	Deployment scenario and frequency	Comment by CW Tsai (蔡秋薇): Note: Rural scenario at 0.7 GHz, Urban scenario at 2.6 GHz, and Urban scenario at 4 GHz (optional) are considered.

	Urban: 2.6GHz (TDD), 4GHz (TDD, optional)
Rural: (FDD)

	Frame structure for TDD
	DDDDDDDSUU (S: 6D:4G:4U) for 2.6GH
DDDSUDDSUU (S: 10D:2G:2U) for 4GHz

	Channel model
	TDL-C

	Delay spread
	300ns

	UE velocity
	3 km/h

	Antenna correlation
	Low

	# gNB Tx chains
	2 or 4

	# gNB Rx chains
	2 or 4







	Company
	Y/N
	Comments

	Nokia, NSB
	Y
	

	FL7 (FL6)
	Agreement
Adopt the following TP as a baseline text for TR 38.865. 
	The assumptions in the Rel-17 RedCap SI regarding link budget templates and antenna array gain are reused [5]. Furthermore, the Rel-17 RedCap SI assumptions on gNB antenna configuration, # gNB Tx and Rx chains, channel model and delay spread are reused as shown in Table 6.2-1.
Table 6.2-1: Assumptions used for coverage impact evaluation
	Parameters
	FR1 values

	Deployment scenario and frequency
	Urban: 2.6GHz (TDD), 4GHz (TDD, optional)
Rural: (FDD)

	Frame structure for TDD
	DDDDDDDSUU (S: 6D:4G:4U) for 2.6GH
DDDSUDDSUU (S: 10D:2G:2U) for 4GHz

	Channel model
	TDL-C

	Delay spread
	300ns

	UE velocity
	3 km/h

	Antenna correlation
	Low

	# gNB Tx chains
	2 or 4

	# gNB Rx chains
	2 or 4











FL3 (FL2) Medium Priority Proposal 6.2-9a: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	For coverage evaluation, the assumptions for reference NR UE, reference Rel-17 RedCap UE, and Rel-18 eRedCap UE are shown in Table 6.2-2, 6.2-3 and 6.2-4, respectively.
Table 6.2-2: Assumptions for reference NR UE
	Parameters
	FR1 values

	# UE Tx chains
	1

	# UE Rx chains
	Urban: 4 and Rural: 2

	UE bandwidth
	Urban: 100 MHz (273 PRBs, 30 kHz SCS)
Rural: 20 MHz (106 PRBs, 15 kHz SCS)



Table 6.2-3: Assumptions for reference Rel-17 RedCap UE
	Parameters
	FR1 values

	# UE Tx chains
	1

	# UE Rx chains	Comment by CW Tsai (蔡秋薇): Agreement
For coverage evaluation of Rel-17 and Rel-18 RedCap UEs, only 1 Rx branch is assumed.
Note: it does not mean that 2Rx is precluded for Rel-18 RedCap UE

	1

	UE bandwidth
	Urban: 20 MHz (51 PRBs, 30 kHz SCS)
Rural: 20 MHz (106 PRBs, 15 kHz SCS)



Table 6.2-4: Assumptions for Rel-18 RedCap UE
	Parameters
	FR1 values

	# UE Tx chains
	1

	# UE Rx chains	Comment by CW Tsai (蔡秋薇): Agreement
For coverage evaluation of Rel-17 and Rel-18 RedCap UEs, only 1 Rx branch is assumed.
Note: it does not mean that 2Rx is precluded for Rel-18 RedCap UE
	1 

	UE bandwidth
	Urban: 5 MHz (11 PRBs or 12 PRBs (optional), 30 kHz SCS)
Rural: 5 MHz (25 PRBs, 15 kHz SCS)






	Company
	Y/N
	Comments

	CATT
	Y
	Perhaps a typo in the title of table 6.2-4: Rel-18 eRedCap UE 
(Or correct Rel-18 eRedCap UE in other sections. Anyway, aligned description is preferred)

	Intel
	Y
	

	DOCOMO
	Y
	

	FL6 (FL5)
	FL6 (FL5, FL4, FL3, FL2) Medium Priority Proposal 6.2-9b: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	For coverage evaluation, the assumptions for reference NR UE, reference Rel-17 RedCap UE, and the potential Rel-18 UE are shown in Table 6.2-2, 6.2-3 and 6.2-4, respectively.
Table 6.2-2: Assumptions for reference NR UE
	Parameters
	FR1 values

	# UE Tx chains
	1

	# UE Rx chains
	Urban: 4 and Rural: 2

	UE bandwidth
	Urban: 100 MHz (273 PRBs, 30 kHz SCS)
Rural: 20 MHz (106 PRBs, 15 kHz SCS)



Table 6.2-3: Assumptions for reference Rel-17 RedCap UE
	Parameters
	FR1 values

	# UE Tx chains
	1

	# UE Rx chains	Comment by CW Tsai (蔡秋薇): Agreement
For coverage evaluation of Rel-17 and Rel-18 RedCap UEs, only 1 Rx branch is assumed.
Note: it does not mean that 2Rx is precluded for Rel-18 RedCap UE

	1

	UE bandwidth
	Urban: 20 MHz (51 PRBs, 30 kHz SCS)
Rural: 20 MHz (106 PRBs, 15 kHz SCS)



Table 6.2-4: Assumptions for the potential Rel-18 UE
	Parameters
	FR1 values

	# UE Tx chains
	1

	# UE Rx chains	Comment by CW Tsai (蔡秋薇): Agreement
For coverage evaluation of Rel-17 and Rel-18 RedCap UEs, only 1 Rx branch is assumed.
Note: it does not mean that 2Rx is precluded for Rel-18 RedCap UE
	1 

	UE bandwidth
	Urban: 5 MHz (11 PRBs or 12 PRBs (optional), 30 kHz SCS)
Rural: 5 MHz (25 PRBs, 15 kHz SCS)







	Company
	Y/N
	Comments

	Nokia, NSB
	Y
	

	
	
	

	
	
	



FL4 (FL3, FL2) Medium Priority Proposal 6.2-10a: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	The assumptions for channel specific parameters are also based on reusing the Rel-17 RedCap SI agreements [5], with the revision or addition described below.
For PBCH, the assumptions listed in Table 6.2-5 reused from Rel-17 RedCap SI [5] were adopted for reference NR UE, reference Rel-17 RedCap UE, and Rel-18 eRedCap UE. 	Comment by CW Tsai (蔡秋薇): Copy Table A.1-8 (Channel-specific parameters for SSB for FR1) from TR 38.830 for clarity. But can be removed. 
Table 6.2-5: Channel-specific parameters for PBCH
	Parameters
	FR1 values

	Periodicity
	20ms

	Performance metric
	Combination of 4 SSBs in 80ms.
Note: UE is not assumed to know the SS/PBCH block index

	Other parameters
	Reported by companies.






	Company
	Y/N
	Comments

	CATT
	Y
	

	Intel
	Y
	

	Ericsson
	Y
	Probably it is not necessary to copy the table from TR 38.830 to TR 38.865. Providing a reference to the table would be enough.

	DOCOMO
	Y
	

	Nokia, NSB
	Y
	

	ZTE, Sanechips
	Y
	

	FL6 (FL5)
	FL6 (FL5, FL4, FL3, FL2) Medium Priority Proposal 6.2-10b: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	The assumptions for channel specific parameters are also based on reusing the Rel-17 RedCap SI agreements [5], with the revision or addition described below.
For PBCH, the assumptions listed in Table A.1-8 from TR38.830 were adopted for reference NR UE, reference Rel-17 RedCap UE, and the potential Rel-18 UE. 





	Nokia, NSB
	Y
	

	
	
	

	
	
	




FL4 (FL3, FL2) Medium Priority Proposal 6.2-11a: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	For SIB1, the assumptions listed in Table 6.2-6 were adopted for reference NR UE, and reference Rel-17 RedCap UE. For Rel-18 eRedCap UE, the assumptions listed in Table 6.2-7 were adopted. 
Table 6.2-6: Assumptions for SIB1 for reference NR UE and reference Rel-17 RedCap UE	Comment by CW Tsai (蔡秋薇): Agreement
For SIB1 coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, followings are assumed
Opt1: SIB1 BW is larger than 5MHz, e.g., 48PRB 
The UE can receive a part of SIB1 PDSCH at a time. Detail assumption of reception scheme (e.g., puncturing the bits transmitted outside UE BW) is reported by each company.
Opt2: SIB1 BW is within 5MHz
A TBS of 1256 bits(other size is not precluded)
Note: whether interleaving mapping is assumed depends on companies’ report

	Parameters
	Values

	PRBs/TBS/MCS
	TBS is 1256 bits. SIB1 bandwidth is larger than 5MHz, e.g. 48PRBs. Companies to report the used number of PRBs and corresponding MCS. 



Table 6.2-7: Assumptions for SIB1 for Rel-18 eRedCap UE	Comment by CW Tsai (蔡秋薇): Agreement
For SIB1 coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, followings are assumed
Opt1: SIB1 BW is larger than 5MHz, e.g., 48PRB 
The UE can receive a part of SIB1 PDSCH at a time. Detail assumption of reception scheme (e.g., puncturing the bits transmitted outside UE BW) is reported by each company.
Opt2: SIB1 BW is within 5MHz
A TBS of 1256 bits(other size is not precluded)
Note: whether interleaving mapping is assumed depends on companies’ report

	Parameters
	Values

	PRBs/TBS/MCS
	TBS is 1256 bits. Other TBS sizes are not precluded. 
For PRB numbers, two options are assumed: 
· Option 1: SIB1 bandwidth is larger than 5MHz, e.g. 48PRBs. 
· Option 2: SIB1 bandwidth is within 5MHz. 

Companies to report the used number of PRBs and corresponding MCS. 






	Company
	Y/N
	Comments

	CATT
	Y
	

	Intel
	Y
	

	Samsung
	Y
	

	Ericsson
	Y
	

	DOCOMO
	
	It was stated in the agreement as last RAN1 meeting that whether interleaved mapping is applied or not is up to companies’ report, so it also should be reported.

	Nokia, NSB
	Y
	

	ZTE, Sanechips
	Y
	

	FL6 (FL5)
	FL6 (FL5, FL4, FL3, FL2) Medium Priority Proposal 6.2-11b: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	For SIB1, the assumptions listed in Table 6.2-5 were adopted for reference NR UE, and reference Rel-17 RedCap UE. For the potential Rel-18 UE, the assumptions listed in Table 6.2-6 were adopted. 
Table 6.2-5: Assumptions for SIB1 for reference NR UE and reference Rel-17 RedCap UE
	Parameters
	Values

	PRBs/TBS/MCS
	TBS is 1256 bits. SIB1 bandwidth is larger than 5MHz, e.g. 48PRBs. Companies to report the used number of PRBs, corresponding MCS, and whether interleaving mapping is assumed. 



Table 6.2-6: Assumptions for SIB1 for the potential Rel-18 UE
	Parameters
	Values

	PRBs/TBS/MCS
	TBS is 1256 bits. Other TBS sizes are not precluded. 
For PRB numbers, two options are assumed: 
· Option 1: SIB1 bandwidth is larger than 5MHz, e.g. 48PRBs. 
· Option 2: SIB1 bandwidth is within 5MHz. 

Companies to report the used number of PRBs,  corresponding MCS, and whether interleaving mapping is assumed.








	Company
	Y/N
	Comments

	Nokia, NSB
	Y
	

	
	
	

	
	
	




FL4 (FL3, FL2) Medium Priority Proposal 6.2-12a: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	For PDCCH common search space (PDCCH CSS), the assumptions listed in Table 6.2-8 were adopted for reference NR UE and reference Rel-17 RedCap UE. 
Table 6.2-8: Assumptions for PDCCH Common Search Space (PDCCH CSS) for reference NR UE and reference Rel-17 RedCap UE	Comment by CW Tsai (蔡秋薇): Agreement
For PDCCH CSS coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, following revision are assumed
Opt1: CORESET BW is larger than 5MHz
The UE can receive a part of PDCCH at a time. Detail assumption of reception scheme (e.g., puncturing the bits transmitted outside UE BW) is reported by each company.
For 15/30kHz SCS, CORESET size is 2 symbols and 48 PRBs, AL is 16.
For 30kHz SCS, CORESET size is 2 symbols and 24 PRBs, AL is 8.  Other configurations are also not precluded
Opt2: CORESET BW is within 5MHz
For 15kHz SCS, CORESET size is 3 symbols and 24 PRBs, AL is 8.
For 30kHz SCS,
Opt2-1: CORESET size is 3 symbols and 6 PRBs, AL is 2.  Other configurations are also not precluded
Opt2-2: CORESET size is 3 symbols and 12 PRBs, AL is 4

	Parameters
	Values

	DCI format and payload size 
	DCI format 1_0 with payload of 40bits 

	CORESET size and aggregation level (AL) configuration
	The CORESET size is 2 symbols and 48 PRBs. AL is 16. 



For PDCCH common search space (PDCCH CSS), the assumptions listed in Table 6.2-9 were adopted for R18 RedCap UE. 
Table 6.2-9: Assumptions for PDCCH Common Search Space (PDCCH CSS) for Rel-18 RedCap UE	Comment by CW Tsai (蔡秋薇): Agreement
For PDCCH CSS coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, following revision are assumed
Opt1: CORESET BW is larger than 5MHz
The UE can receive a part of PDCCH at a time. Detail assumption of reception scheme (e.g., puncturing the bits transmitted outside UE BW) is reported by each company.
For 15/30kHz SCS, CORESET size is 2 symbols and 48 PRBs, AL is 16.
For 30kHz SCS, CORESET size is 2 symbols and 24 PRBs, AL is 8.  Other configurations are also not precluded
Opt2: CORESET BW is within 5MHz
For 15kHz SCS, CORESET size is 3 symbols and 24 PRBs, AL is 8.
For 30kHz SCS,
Opt2-1: CORESET size is 3 symbols and 6 PRBs, AL is 2.  Other configurations are also not precluded
Opt2-2: CORESET size is 3 symbols and 12 PRBs, AL is 4

	Parameters
	Values

	DCI format and payload size 
	DCI format 1_0 with payload of 40bits 

	CORESET size and aggregation level (AL) configuration
	For 15kHz SCS, the following options are assumed. 
· Option 1: The CORESET size is 2 symbols and 48 PRBs. AL is 16. 
· Option 2: The CORESET size is 3 symbols and 24 PRBs. AL is 8.

For 30kHz SCS, the following options are assumed. 
· Option 1: The CORESET size is 2 symbols and 24 PRBs. AL is 8.
· Option 2: The CORESET size is 3 symbols and 6 PRBs. AL is 2.
· Option 3: The CORESET size is 3 symbols and 12 PRBs. AL is 4. 

Other configurations can be optionally evaluated and reported by companies. 






	Company
	Y/N
	Comments

	CATT
	Y
	Perhaps a typo in the text and the title of table 6.2-9: Rel-18 eRedCap UE

	Intel
	Y
	

	Samsung
	Y
	

	Ericsson
	Y
	

	DOCOMO
	Y
	

	Nokia, NSB
	Y
	

	ZTE, Sanechips
	Y
	

	FL6 (FL5) 
	FL6 (FL5, FL4, FL3, FL2) Medium Priority Proposal 6.2-12b: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	For PDCCH common search space (PDCCH CSS), the assumptions listed in Table 6.2-7 were adopted for reference NR UE and reference Rel-17 RedCap UE. 
Table 6.2-7: Assumptions for PDCCH Common Search Space (PDCCH CSS) for reference NR UE and reference Rel-17 RedCap UE
	Parameters
	Values

	DCI format and payload size 
	DCI format 1_0 with payload of 40bits 

	CORESET size and aggregation level (AL) configuration
	The CORESET size is 2 symbols and 48 PRBs. AL is 16. 



For PDCCH common search space (PDCCH CSS), the assumptions listed in Table 6.2-8 were adopted for the potential Rel-18 UE. 
Table 6.2-8: Assumptions for PDCCH Common Search Space (PDCCH CSS) for the potential Rel-18 UE
	Parameters
	Values

	DCI format and payload size 
	DCI format 1_0 with payload of 40bits 

	CORESET size and aggregation level (AL) configuration
	For 15kHz SCS, the following options are assumed. 
· Option 1: The CORESET size is 2 symbols and 48 PRBs. AL is 16. 
· Option 2: The CORESET size is 3 symbols and 24 PRBs. AL is 8.

For 30kHz SCS, the following options are assumed. 
· Option 1: The CORESET size is 2 symbols and 24 PRBs. AL is 8.
· Option 2: The CORESET size is 3 symbols and 6 PRBs. AL is 2.
· Option 3: The CORESET size is 3 symbols and 12 PRBs. AL is 4. 

Other configurations can be optionally evaluated and reported by companies. 







	Company
	Y/N
	Comments

	Nokia, NSB
	Y
	

	
	
	




FL4 (FL3, FL2) Medium Priority Proposal 6.2-13a: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	For Msg2, the assumptions for reference NR UE, reference Rel-17 RedCap UE, and Rel-18 RedCap UE listed in Table 6.2-10 were adopted.
Table 6.2-10: Assumptions for Msg2	Comment by CW Tsai (蔡秋薇): Agreement
For Msg2 coverage evaluation of reference UE, Rel-17 RedCap UE, and Rel-18 RedCap UE, A TBS of 72 bits is assumed.

	Parameters
	Values

	PRBs/TBS/MCS
	TBS is 72bits. Companies to report the used number of PRBs and corresponding MCS. 






	Company
	Y/N
	Comments

	CATT
	Y
	Perhaps a typo in the text: Rel-18 eRedCap UE

	Intel
	Y
	

	Samsung
	Y
	

	Ericsson
	Y
	

	DOCOMO
	Y
	

	Nokia, NSB
	Y
	

	ZTE, Sanechips
	Y
	

	FL6 (FL5)
	FL6 (FL5, FL4, FL3, FL2) Medium Priority Proposal 6.2-13b: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	For Msg2, the assumptions for reference NR UE, reference Rel-17 RedCap UE, and the potential Rel-18 UE listed in Table 6.2-9 were adopted.
Table 6.2-9: Assumptions for Msg2
	Parameters
	Values

	PRBs/TBS/MCS
	TBS is 72bits. Companies to report the used number of PRBs and corresponding MCS. 







	Company
	Y/N
	Comments

	Nokia, NSB
	Y
	

	
	
	




FL4 (FL3, FL2) Medium Priority Proposal 6.2-14a: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	For Msg4, the assumptions for reference NR UE, reference Rel-17 RedCap UE, and Rel-18 eRedCap UE listed in Table 6.2-11 were adopted.
Table 6.2-11: Assumptions for Msg4	Comment by CW Tsai (蔡秋薇): Agreement
For Msg4 coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, a TBS of 1040 bits is assumed
a TBS smaller than 1040 bits can be optionally evaluated and reported by each company.

	Parameters
	Values

	PRBs/TBS/MCS
	TBS is 1040bits. Companies to report the used number of PRBs and corresponding MCS. 
A smaller TBS size can be optionally evaluated and reported by companies.  






	Company
	Y/N
	Comments

	CATT
	Y
	

	Intel
	Y
	

	Samsung
	Y
	

	Ericsson
	Y
	

	DOCOMO
	Y
	

	Nokia, NSB
	Y
	

	ZTE, Sanechips
	Y
	

	FL6 (FL5)
	FL6 (FL5, FL4, FL3, FL2) Medium Priority Proposal 6.2-14b: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	For Msg4, the assumptions for reference NR UE, reference Rel-17 RedCap UE, and the potential Rel-18 UE listed in Table 6.2-10 were adopted.
Table 6.2-10: Assumptions for Msg4
	Parameters
	Values

	PRBs/TBS/MCS
	TBS is 1040bits. Companies to report the used number of PRBs and corresponding MCS. 
A smaller TBS size can be optionally evaluated and reported by companies.  







	Company
	Y/N
	Comments

	Nokia, NSB
	Y
	

	
	
	




FL4 (FL3, FL2) Medium Priority Proposal 6.2-15a: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	For PRACH, the assumptions for reference NR UE, reference Rel-17 RedCap UE, and Rel-18 eRedCap UE listed in Table 6.2-12 were adopted.
Table 6.2-12: Assumptions for PRACH	Comment by CW Tsai (蔡秋薇): Agreement
For PRACH coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, Format 0 is used for Rural scenario and Format B4 is used for Urban scenario
Format C2 can be used optionally.
	Parameters
	Values

	PRACH format
	Urban: Format B4
Rural: Format 0

Format C2 can be optionally evaluated and reported by companies.  



The target data rates for Rel-18 RedCap UEs are:	Comment by CW Tsai (蔡秋薇): Agreement
For coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, target data rates are
FR1 Rural: 250 kbps on DL and 25 kbps in UL
FR1 Urban: 500 kbps on DL and 250 kbps in UL
Note: The target data rates are the scaled value in the Rel-17 RedCap SI by a factor of 0.25

-	FR1 Rural: 250 kbps on DL and 25 kbps in UL
-	FR1 Urban: 500 kbps on DL and 250 kbps in UL 
-	Note: The target data rates are the scaled value in the Rel-17 RedCap SI by a factor of 0.25
The TBS, PRB, and MCS of PDSCH and PUSCH for R18 RedCap UE are based on the agreed target data rates or message sizes and reported by sourcing companies. 



	Company
	Y/N
	Comments

	CATT
	Y
	Perhaps a typo in the text: Rel-18 eRedCap UE

	Intel
	Y
	

	Ericsson
	Y
	

	Nokia, NSB
	Y
	

	ZTE, Sanechips
	Y
	

	FL6 (FL5)
	FL6 (FL5, FL4, FL3, FL2) Medium Priority Proposal 6.2-15b: Support that the following TP can be used as a baseline text for TR 38.865. If no, please suggest any necessary modification in the Comments field.
	For PRACH, the assumptions for reference NR UE, reference Rel-17 RedCap UE, and the potential Rel-18 UE listed in Table 6.2-11 were adopted.
Table 6.2-11: Assumptions for PRACH
	Parameters
	Values

	PRACH format
	Urban: Format B4
Rural: Format 0

Format C2 can be optionally evaluated and reported by companies.  



The target data rates for the potential Rel-18 UEs are:
-	FR1 Rural: 250 kbps on DL and 25 kbps in UL
-	FR1 Urban: 500 kbps on DL and 250 kbps in UL 
-	Note: The target data rates are the scaled value in the Rel-17 RedCap SI by a factor of 0.25
The TBS, PRB, and MCS of PDSCH and PUSCH for the potential Rel-18 UE are based on the agreed target data rates or message sizes and reported by sourcing companies. 




	Company
	Y/N
	Comments

	Nokia, NSB
	Y
	

	
	
	

	
	
	





1. Coverage impact
3.1 Introduction to coverage impact
3.2 Coverage impact evaluation
Urban scenario at 2.6 GHz
For Urban scenario at 2.6GHz, following observations have been made by companies
· [9, Ericsson] Observation 3: For Urban scenarios at 2.6 GHz and 4 GHz with 33 dBm/MHz DL PSD, without the assumption of 3-dB UE antenna efficiency loss, coverage recovery is needed for PDCCH (with AL 2) and SIB1. With the assumption of the antenna efficiency loss, coverage recovery is needed also for Msg4.
· [10, Huawei] Observation 1: For 2.6 GHz scenario, the coverage of 5MHz RedCap UE (BW1) is better than the bottleneck channels of R15 Ref UE and R17 RedCap UE.
· [17, Nokia] 
· Observation 3: PUSCH is the limiting channel for the Rel-15 reference UE in the Urban 2.6 GHz (TDD) scenario. 
· Observation 4: The hardware link budget of all the considered channels for the Rel-18 eRedCap UE with maximum supported bandwidth of 11 PRBs is better than that of the limiting channel of the Rel-15 reference UE in the Urban 2.6 GHz (TDD) scenario.
· Observation 5: The hardware link budget for a Rel-18 RedCap UE with maximum supported bandwidth of 12 PRBs in 5 MHz is not worse than for a Rel-18 RedCap UE with maximum supported bandwidth of 11 PRBs in 5 MHz.
· [21, Samsung] Observations for Urban 2.6GHz 
· PUSCH is bottleneck channel for both Rel-15 NR UE and Rel-17 RedCap UE.
· Under no assumption of additional 3dB antenna efficiency loss for Rel-18 eRedCap, there is no need of coverage recovery for all channels with both BW1 and BW3.
· Under the assumption of additional 3dB antenna efficiency loss for Rel-18 eRedCap, there is no need of coverage recovery for all channels with both BW1 and BW3.
· [bookmark: _Hlk111637919][22, CMCC] Observation 1: For R18 RedCap, under 2.6GHz urban scenario, PDCCH CSS with low AL CORESET needs coverage enhancement, such as CORESET with 3 symbols and 6 PRBs under BW1 11 RBs and 12 RBs cases.
· [23, MTK] Observation 12: When compared to the first bottleneck channel PUSCH in the reference NR UE, all the downlink channels evaluated for the 5MHz RedCap UE have a positive coverage margin even after a 3dB antenna efficiency loss is considered.
· [24 ZTE] Observation 10: For urban scenario at 2.6 GHz, the following physical channels have worse coverage performance than that of the bottleneck channel of the reference NR UE. 
· For BW1 and BW2, 
· PDCCH CSS 
· SIB1 with channel bandwidth >5MHz
· For BW3,
· SIB1 with channel bandwidth >5MHz

Following the same presentation of coverage evaluations results, e.g. Table 9.1.1-1 and Table 9.1.1-2, in Rel-17 RedCap SI [4], coverage evaluation results have been summarized to ../10_Data/. Companies please review them and provide any comments you might have. Note: For sourcing companies that have provided results for this scenario, please confirm your results are correctly captured. For sourcing companies who did not provide uplink results, the representative bottleneck channel and its representative MIL value in a same scenario from Rel-17 Coverage Enhancement SI TR38.830 are currently assumed for deriving the results. 

FL1 High Priority Proposal 8.2.1-1a: Capture the following coverage evaluation results to Clause 8.2.1 for Urban scenario at 2.6GHz with 11-PRB UE BW:
· Table 8.2.1-[1] in Cov-8.2.1-2p6GHz-11PRB-tab001-botMIL-v001.docx.
· Table 8.2.1-[2] (part 1)] and Table 8.2.1-[2] (part 2) in Cov-8.2.1-2p6GHz-11PRB-tab002-marginNoLoss-v001.docx.
· Table 8.2.1-[3] in Cov-8.2.1-2p6GHz-11PRB-tab003-marginWithLoss-v001.docx.
· Note: For sourcing companies who did not provide uplink results, the representative bottleneck channel and its representative MIL value in a same scenario from Rel-17 Coverage Enhancement SI TR38.830 are currently assumed for deriving coverage margins. 

	Company
	Support? (Y/N)
	Correct results? (Y/N)
	Comments

	Nokia, NSB
	Y
	Y
	

	Huawei, Hisilicon
	Y
	Y
	

	ZTE, Sanechips
	Y
	Y
	

	CMCC
	Y
	Y
	

	Samsung
	Y
	Y
	

	Intel
	Y
	Y
	



FL2 Medium Priority Proposal 8.2.1-1b: Capture the following coverage evaluation results to Clause 8.2.1 for Urban scenario at 2.6GHz with 11-PRB UE BW (table updated based on coverage excel files in R1-2207730)
· Table 8.2.1-[1] in Cov-8.2.1-2p6GHz-11PRB-tab001-botMIL-v002.docx.
· Table 8.2.1-[2] (part 1)] and Table 8.2.1-[2] (part 2) in Cov-8.2.1-2p6GHz-11PRB-tab002-marginNoLoss-v002.docx.
· Table 8.2.1-[3] in Cov-8.2.1-2p6GHz-11PRB-tab003-marginWithLoss-v002.docx.
· Note: For sourcing companies who did not provide uplink results for R15 NR UE, the representative bottleneck channel and its representative MIL value in a same scenario from Rel-17 RedCap SI TR38.875 are currently assumed for deriving coverage margins. 
	Company
	Support? (Y/N)
	Correct results for your company (Y/N)
	Comments

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



(Obsolete, replaced by Proposal 8.2.1-1c-1) FL3 High Priority Proposal 8.2.1-1c: Capture the following coverage evaluation results to Clause 8.2.1 for Urban scenario at 2.6GHz with 11-PRB UE BW
· Table 8.2.1-[1] in Cov-8.2.1-2p6GHz-11PRB-tab001-botMIL-v003.docx.
· Table 8.2.1-[2] (part 1)] and Table 8.2.1-[2] (part 2) in Cov-8.2.1-2p6GHz-11PRB-tab002-marginNoLoss-v003.docx.
· Table 8.2.1-[3] in Cov-8.2.1-2p6GHz-11PRB-tab003-marginWithLoss-v003.docx.
· Note: The above tables are summarized from the following coverage evaluation Excel file
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/Evaluation/Coverage-2.6GHz-11PRBs/eRedCapCoverage-2.6GHz-11PRBs-v025-FL-Nokia2.xlsx

	Company
	Support? (Y/N)
	Correct results for your company (Y/N)
(Please confirm!)
	Comments

	CATT
	Y
	Y
	

	
	
	
	



FL4 (FL3) High Priority Proposal 8.2.1-1c-1: Capture the following coverage evaluation results to Clause 8.2.1 for Urban scenario at 2.6GHz with 11-PRB UE BW
· Table 8.2.1-[1] in Cov-8.2.1-2p6GHz-11PRB-tab001-botMIL-v004.docx.
· Table 8.2.1-[2] (part 1)] and Table 8.2.1-[2] (part 2) in Cov-8.2.1-2p6GHz-11PRB-tab002-marginNoLoss-v004.docx.
· Table 8.2.1-[3] in Cov-8.2.1-2p6GHz-11PRB-tab003-marginWithLoss-v004.docx.
· Note: The above tables are summarized from the following coverage evaluation Excel file
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/Evaluation/Coverage-2.6GHz-11PRBs/eRedCapCoverage-2.6GHz-11PRBs-v026-Nokia2-Intel.xlsx
· Note (IMPORTANT): If your results are wrongly captured or you need to update your results, please update directly to the applicable tables in the following folder and follow the instructions that I sent out to RAN1 email reflector
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/9.6.2/Tables

	Company
	Support? (Y/N)
	Correct results for your company (Y/N)
(Please confirm!)
	Comments

	CATT
	Y
	Y
	

	Intel
	Y
	Y
	

	Ericsson
	Y
	Y
	

	Samsung
	Y
	Y
	

	DOCOMO
	Y
	Y
	

	Nokia, NSB
	Y
	Y
	

	ZTE, Sanechips
	Y
	Y
	




FL1 High Priority Proposal 8.2.1-2a: Capture the following coverage evaluation results to Clause 8.2.1 for Urban scenario at 2.6GHz with 12-PRB UE BW:
· Table 8.2.1-[4] in Cov-8.2.1-2p6GHz-12PRB-tab001-botMIL-v001.docx.
· Table 8.2.1-[5] (part 1)] and Table 8.2.1-[5] (part 2)] in Cov-8.2.1-2p6GHz-12PRB-tab002-marginNoLoss-v001.docx.
· Table 8.2.1-[6] in Cov-8.2.1-2p6GHz-12PRB-tab003-marginWithLoss-v001.docx.
· Note: For sourcing companies who did not provide uplink results, the representative bottleneck channel and its representative MIL value in a same scenario from Rel-17 Coverage Enhancement SI TR38.830 are currently assumed for deriving coverage margins.

	Company
	Support? (Y/N)
	Correct results? (Y/N)
	Comments

	Nokia, NSB
	Y
	Y
	

	Huawei, Hisilicon
	Y
	Y
	

	ZTE, Sanechips
	Y
	Y
	

	CMCC
	Y
	Y
	

	Intel
	Y
	Y
	





FL2 Medium Priority Proposal 8.2.1-2b: Capture the following coverage evaluation results to Clause 8.2.1 for Urban scenario at 2.6GHz with 12-PRB UE BW: (table updated based on coverage excel files in R1-2207730)
· Table 8.2.1-[4] in Cov-8.2.1-2p6GHz-12PRB-tab001-botMIL-v002.docx.
· Table 8.2.1-[5] (part 1)] and Table 8.2.1-[5] (part 2)] in Cov-8.2.1-2p6GHz-12PRB-tab002-marginNoLoss-v002.docx.
· Table 8.2.1-[6] in Cov-8.2.1-2p6GHz-12PRB-tab003-marginWithLoss-v002.docx.
· Note: For sourcing companies who did not provide uplink results for R15 NR UE, the representative bottleneck channel and its representative MIL value in a same scenario from Rel-17 RedCap SI TR38.875 are currently assumed for deriving coverage margins.
	Company
	Support? (Y/N)
	Correct results for your company (Y/N)
	Comments

	
	
	
	

	
	
	
	




(Obsolete, replaced by Proposal 8.2.1-2c-1) FL3 High Priority Proposal 8.2.1-2c: Capture the following coverage evaluation results to Clause 8.2.1 for Urban scenario at 2.6GHz with 12-PRB UE BW: 
· Table 8.2.1-[4] in Cov-8.2.1-2p6GHz-12PRB-tab001-botMIL-v003.docx.
· Table 8.2.1-[5] (part 1)] and Table 8.2.1-[5] (part 2)] in Cov-8.2.1-2p6GHz-12PRB-tab003-marginNoLoss-v002.docx.
· Table 8.2.1-[6] in Cov-8.2.1-2p6GHz-12PRB-tab003-marginWithLoss-v003.docx.
· Note: The above tables are summarized from the following coverage evaluation Excel file
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/Evaluation/Coverage-2.6GHz-12PRBs-Opt/eRedCapCoverage-2.6GHz-12PRBs-Opt-v018-CATT3-FL.xlsx

	Company
	Support? (Y/N)
	Correct results for your company? (Y/N)
(Please confirm!)
	Comments

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




FL4 (FL3) High Priority Proposal 8.2.1-2c-1: Capture the following coverage evaluation results to Clause 8.2.1 for Urban scenario at 2.6GHz with 12-PRB UE BW: 
· Table 8.2.1-[4] in Cov-8.2.1-2p6GHz-12PRB-tab001-botMIL-v004.docx.
· Table 8.2.1-[5] (part 1)] and Table 8.2.1-[5] (part 2)] in Cov-8.2.1-2p6GHz-12PRB-tab003-marginNoLoss-v004.docx.
· Table 8.2.1-[6] in Cov-8.2.1-2p6GHz-12PRB-tab003-marginWithLoss-v004.docx.
· Note: The above tables are summarized from the following coverage evaluation Excel file
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/Evaluation/Coverage-2.6GHz-12PRBs-Opt/eRedCapCoverage-2.6GHz-12PRBs-Opt-v019-FL-Intel2.xlsx
· Note (IMPORTANT): If your results are wrongly captured or you need to update your results, please update directly to the applicable tables in the following folder and follow the instructions that I sent out to RAN1 email reflector
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/9.6.2/Tables
· 

	Company
	Support? (Y/N)
	Correct results for your company? (Y/N)
(Please confirm!)
	Comments

	CATT
	Y
	Y
	

	Intel
	Y
	Y
	

	Ericsson
	Y
	Y
	

	
	
	
	




From the results in Table 8.2.1-[1] in ../10_Data/Cov-8.2.1-2p6GHz-11PRB-tab001-botMIL-v001.docx, we can make the following observation 8.2.1-1a. 
FL1 Medium Priority Proposal 8.2.1-3a: Support and capture the following Observation 8.2.1-1a to TR38.865
· Observation 8.2.1-1a: For Urban scenario at 2.6GHz, PUSCH is the bottleneck channel for the reference R15 NR UE.  
	Company
	Support? (Y/N)
	Comments

	Nokia, NSB
	Y
	

	CMCC
	Y
	

	Samsung
	Y
	

	Intel
	Y
	Not sure if we need this proposal since PUSCH is the bottleneck channel is already identified in Rel-17. Nothing changed in the evaluation for Rel-15 reference UE




FL1 Medium Priority Question 8.2.1-4a: What other issues or observations do you think need to be discussed or captured to TR? 
	Company
	Comments

	Nokia, NSB
	The following observation should be captured in the TR.
· Based on the representative values the coverage margins of Rel-18 eRedCap UE with 11-PRB BW and 12-PRB BW with or without 3dB antenna efficiency loss for all of the channels are positive.
We note that the only channel for which the coverage margin is a small negative value is PDCCH CSS when the CORESET is configured 3 symbols and 6 PRBs and can support only AL2. However, it is clear from the results that with configuration of a larger CORESET supporting at least AL4, this coverage issue can be overcome.

	
	

	
	



FL3 (FL2) Medium Priority Proposal 8.2.1-3b: For Urban scenario at 2.6GHz, can the following TP be used as a baseline text for TR 38.865? If no, please suggest any necessary modification in the Comments field.
	For Urban scenario at 2.6GHz, PUSCH is the bottleneck channel for the reference R15 NR UE.



	Company
	Y/N
	Comments

	CATT
	Y
	

	Intel
	Y
	

	Ericsson
	Y
	

	FL4
	Agreement
For Urban scenario at 2.6GHz, the following TP is adopted as a baseline to TR 38.865, clause 8.2.1.
“For Urban scenario at 2.6GHz, PUSCH is the bottleneck channel for the reference R15 NR UE.”




[bookmark: _Hlk112237858]FL3 (FL2) High Priority Question 8.2.1-4a: For Urban scenario at 2.6GHz, can the following TP be used as a baseline text for TR 38.865? If no, please suggest any necessary modification in the Comments field.
	For Urban scenario at 2.6 GHz with 33 dBm/MHz DL PSD: 
•	Without 3-dB UE antenna efficiency loss: the representative values of the coverage margins for Rel-18 eRedCap UE with 11-PRB BW or 12-PRB BW for all channels are positive. 
•	With 3-dB UE antenna efficiency loss: the representative values of the coverage margins for Rel-18 eRedCap UE with 11-PRB BW or 12-PRB BW for all channels are positive except for SIB1. When SIB1 bandwidth is greater than 5MHz, the coverage margin for UE with 11-PRB BW is small (representative value 1: a small negative value of [-0.17]dB; representative value 2: a small positive value of [0.6]dB). 



	Company
	Y/N
	Comments

	CATT
	Y
	

	Intel
	Y
	

	FL4
	Agreement
For Urban scenario at 2.6GHz, the following TP is adopted as a baseline to TR 38.865, clause 8.2.1
	For Urban scenario at 2.6 GHz with 33 dBm/MHz DL PSD: 
•	Without 3-dB UE antenna efficiency loss: the representative values of the coverage margins for Rel-18 eRedCap UE with 11-PRB BW or 12-PRB BW for all channels are positive.
•	With 3-dB UE antenna efficiency loss: the representative values of the coverage margins for Rel-18 eRedCap UE with 11-PRB BW or 12-PRB BW for all channels are positive except for certain configuration of SIB1.
· When SIB1 bandwidth is greater than 5MHz, the coverage margin for UE with 11-PRB BW is small (representative value 1: a small negative value of [-0.17]dB; representative value 2: a small positive value of [0.6]dB). 
· Note: the reception scheme for the SIB1 coverage simulations has different assumptions among source companies, e.g. puncturing the bits transmitted outside UE BW v.s. soft combing the bits transmitted outside UE BW by RF retuning.


Note: the TP will be updated according to final evaluation results.



FL6 (FL5, FL4, FL3) High Priority Question 8.2.1-4b: For Urban scenario at 2.6GHz, are there any other observations related coverage margins besides the above in Question 8.2.1-4a should be captured to TR 38.865?
	Company
	Y/N
	Comments

	ZTE, Sanechips
	Y
	Since we observe a large MIL value difference among companies due to the Transmitter antenna gain correction factor at antenna gain component 3 & antenna gain component 4 (dB), we suggest to add a Note as following:
Note: The assumption on Transmitter antenna gain correction factor at antenna gain component 3 & antenna gain component 4 (dB) for coverage simulations has different assumptions among source companies.


	
	
	

	
	
	




[bookmark: _Hlk112218117]FL5 (FL4, FL3) High Priority Question 8.2.1-5a: In Urban scenario at 2.6GHz (with 30 kHz SCS) with 11 PRB, companies please help fill one row of the table with your evaluation results and t-doc number to capture the comparison of PBCH coverage difference between the potential Rel-18 UE and Rel-17 Redcap UE, as well as that between the potential Rel-18 UE and reference Rel-15 UE.
· Note: Soft/selective combining can utilize up to 4 PBCH repetitions
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PBCH with 1% BLER
	PBCH with 10% BLER
	
	PBCH with 1% BLER
	PBCH with 10% BLER

	
	eRedCap with soft/selective combining without RF retuning
	eRedCap with soft/selective combining with RF retuning
	eRedCap with soft/selective combining without RF retuning
	eRedCap with soft/selective combining with RF retuning
	
	eRedCap with soft/selective combining without RF retuning
	eRedCap with soft/selective combining with RF retuning
	eRedCap with soft/selective combining without RF retuning
	eRedCap with soft/selective combining with RF retuning

	Intel [R1-2207740]
	-11
	
	
	
	
	-4.9
	
	
	

	Ericsson [R1-2207741]
	-
	-14. 1 dB
	-
	-
	
	-
	-7.4 dB
	-
	-

	Nokia, NSB [R1-2206444]
	-12.9 dB
	
	
	
	
	-5.7 dB
	
	
	

	ZTE    [R1-2207058]
	-16
	-9.3
	-9.4
	-5.8
	
	-9.4
	-2.7
	-6.2
	-2.6

	vivo
[R1-2206052]
	
	
	
	
	
	
	-2.32
	
	-2.12

	Qualcomm
[R1-2207244]
	-11.7
	-9.2
	
	
	
	-4.25
	-1.75
	
	

	MediaTek
[R1-2207003]
	-10.50

	
	
	
	
	-4.60
	
	
	

	Representative value (dB)
	-11.87
	-9.3
	
	
	
	-5.01
	5.02
	
	




FL6-1 High Priority Proposal 8.2.1-5b: Capture the following table and observations as baseline text to clause 8.2.1 in TR 38.865
	In Urban scenario at 2.6GHz with maximum 11-PRB UE bandwidth, for evaluation of PBCH coverage impact, the comparison between the potential Rel-18 UE and the reference NR UE in addition to the comparison between the potential Rel-18 UE and the Rel-17 RedCap UE by sourcing companies are summarized in Table 8.2.1-6. 
The representative values in the last row of Table 8.2.1-6 are derived by taking the mean value (in dB domain) from all the companies results after excluding the highest and the lowest values.
Different PBCH decoding schemes were evaluated in the study. Some companies evaluated soft combining of same portion of PBCH within 11 PRBs without performing RF retuning. Some companies evaluated soft combing of different portions of PBCH by performing RF retuning. Some companies performed RF retuning for receiving different portions of PBCH for each decoding trial but without soft combining. 
The following are observed on PBCH coverage impact from the representative values in the last row of Table 8.2.1-6: 
· Compared to Rel-15 NR UE with soft/selective combining, the PBCH performance degradation of the potential Rel-18 UE by soft/selective combining without RF retuning is 11.87dB. 
· Compared to Rel-15 NR UE with soft/selective combining, the PBCH performance degradation of the potential Rel-18 UE with soft/selective combining and RF retuning is 9.3dB.
· Compared to Rel-17 RedCap UE with soft/selective combining, the PBCH performance degradation of the potential Rel-18 UE with soft/selective combining without RF retuning is 5.05dB.
· Compared to Rel-17 RedCap UE with soft/selective combining, the PBCH performance degradation of the potential Rel-18 UE with soft/selective combining and RF retuning is 2.51dB.
 Table8.2.1-6: PBCH with target BLER of 1%
	[bookmark: _Hlk112349694]Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL) 
	Comparison with Rel-17 RedCap UE (MIL)

	
	5MHz UE with soft combining without RF retuning
	5MHz UE with soft/selective combining with RF retuning
	5MHz UE with soft/selective combining without RF retuning
	5MHz UE with soft/selective combining with RF retuning

	Intel [R1-2207740]
	-11
	
	-4.9
	

	Ericsson [R1-2207741]
	-
	-14. 1 dB 
(selective: multi-shot w/o combining)
	-
	-7.4 dB
(selective: multi-shot w/o combining)

	Nokia, NSB [R1-2206444]
	-12.9 dB
	
	-5.7 dB
	

	ZTE    [R1-2207058]
	-16
	-9.3
	-9.4
	-2.7

	vivo
[R1-2206052]
	
	
	
	-2.32

	Qualcomm
[R1-2207244]
	-11.7
	-9.2
	-4.25
	-1.75

	MediaTek
[R1-2207003]
	-10.50

	
	-4.60
	

	Representative value (dB)
	-11.87
	-9.3
	-5.05
	-2.51






	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	





FL5 (FL4, FL3) High Priority Question 8.2.1-6a: For the table comparing PBCH coverage difference between the potential Rel-18 RedCap UE and reference Rel-15 NR/Rel-17 RedCap UE, please provide evaluation assumption(s) (e.g. PBCH periodicity, sync condition after RF retuning) and up to 2 observations to be highlighted. 
	Company
	Evaluation assumption(s) and up to 2 observations to be highlighted, if available

	Intel
	4 PBCH repetitions without frequency retuning. Only the center 11 PRBs of SSB are used in PBCH reception. The SSS is reused as a DMRS for PBCH demodulation. Soft combination of the 4 PBCH repetitions are done. 

	Ericsson
	Assumptions:
· For reference Rel-15 NR/Rel-17 RedCap UE, we assume 4-shot decoding without soft combining.
· For Rel-18 RedCap UE, we assume that the UE performs RF retuning to receive and accumulate different parts of an SSB in different times and effectively have an entire SSB after multiple transmissions.

	Nokia, NSB
	Assumptions:
PBCH periodicity is 20 ms
Reception of top 11 PRBs assumed
Observations:
The coverage difference with respect to Rel-15 UE exceeds 10 dB
Reception of 11 center PRBs for eRedCap UE provided worse link performance than reception of 11 top PRBs

	ZTE, Sanechips
	4 PBCH repetitions with frequency retuning for Rel-18 RedCap UE. Additionally, suggest to have a averaged difference value.

	vivo
	Assumptions:
· PBCH periodicity is 20ms
· 4 PBCH partial repetitions with RF retuning for Rel-18 eRedCap UE. UE soft combines four partial PBCH receptions with different 5MHz. 
· 4 PBCH full repetitions for Rel-17 RedCap UE.

Observations:
· PBCH performance can be improved (i.e., 2.12dB SNR gain for 10% BLER, 2.32dB SNR gain for 1% BLER) for combining (4 times) different part of PBCH repetitions compared to four-time PBCH full reception.


	Qualcomm

	Assumptions:
PBCH periodicity is 20 ms
Soft combining of 4 PBCHs
· with RF retuning: each edge of PBCH
· without RF retuning: only in the middle of PBCH


	MediaTek
	Assumptions: SSB periodicity 20msec; soft combining of up to four receptions of the middle part of PBCH without RF retuning 
Observations: 10.5dB and 4.6dB performance loss compared with R15 and R17 RedCap UE, respectively. 

	
	




It was FL’s response in yesterday’s online session that companies who only provided PBCH results with one-shot decoding would not be able to input their results to the above table. However, on second thought, companies still should be allowed to provide observations on PBCH difference relative to R15/R17 with one-shot decoding to the table in FL3 High Priority Question 8.2.1-6a. Then the group can discuss and decide whether any observation(s) therein can be captured to TR. 
[bookmark: _Hlk112218481]FL5 (FL4, FL3) High Priority Question 8.2.1-6b: Do you think companies can provide at least key observations based on one-shot PBCH decoding which cannot be input to the table in FL3 High Priority Question 8.2.1-5a? Furthermore, can we capture observations based on one-shot PBCH decoding to TR which of course are subject to another round of discussion and the consensus of the group? If no, please comment. 
	Company
	Y/N
	Comments

	CATT
	Y
	

	Ericsson
	Y
	

	DOCOMO
	Y
	

	ZTE
	N
	The performance of 4 PBCH combination is the minimum requirements, as described in 38.101. We should evaluate the lowest capability of Rel-18 RedCap UE, but not the highest capability. So the evaluation for one-shot PBCH decoding is not needed.
Moreover, we do not have enough time to consider more scenarios. Better to focus on the current issues on the table.

	vivo
	Y
	

	MediaTek
	Y
	

	OPPO
	Y
	




Due a tight schedule, a table is provided for companies to input observations based on one-shot PBCH decoding without waiting for companies’ response to FL3 High Priority Question 8.2.1-6b in the above. My apologies. But again, this does not mean the provided observations will be captured to TR which again is another discussion. 
FL5 (FL4, FL3) High Priority Question 8.2.1-6c: With one-shot PBCH decoding, for PBCH coverage difference between the potential Rel-18 RedCap UE and reference Rel-15 NR/Rel-17 RedCap UE, please provide evaluation assumption(s) (e.g. PBCH periodicity, sync condition after RF retuning) and up to 2 observations to be highlighted. 
	Company
	With one-shot PBCH, evaluation assumption(s) and up to 2 observations to be highlighted, if available

	CATT
	Evaluation assumption: The periodicity is 20 ms, and no RF retuning. The 5 MHz eRedCap UE only receives the center 11 PRBs of PBCH.
Based on our observation, there is around 2 dB loss compared to Rel-17 RedCap UE, and around 8 dB loss compared to Rel-15 UE.

	DOCOMO
	We assume 20ms periodicity, reception without RF retuning and UE puncture the bits outside the center 11 PRB of PBCH.
Based on our observation, there is 5.48 dB loss compared to Rel-17 RedCap UE, and 6.83 dB loss compared to Rel-15 UE.

	vivo
	Assumption: The periodicity is 20ms, UE receives PBCH without RF retuning. UE punctures the bits outside the center 11 PRB of PBCH.
Observation: For PBCH transmission with 1% BLER, there is 7.3 dB loss compared to Rel-17 RedCap UE, and 15 dB loss compared to Rel-15 UE.

	MediaTek
	Received only the middle PRBs of PBCH and puncture the edged RBs. With one-shot PBCH decoding, performance loss of 17.1dB and 8.1dB is observed compared with R15 NR and R17 RedCap UE, respectively. This increases at least initial access latency and power consumption for Rel-18 RedCap UE. 

	OPPO
	Evaluation assumption: We assume 20ms periodicity, reception without RF retuning and UE puncture the bits outside the center 11 PRB of PBCH.
Observation: there is 7.5 dB loss compared to Rel-17 RedCap UE, and 14.2 dB loss compared to Rel-15 UE.




FL5 (FL4, FL3) High Priority Question 8.2.1-7a: 
In Urban scenario at 2.6GHz with 11 PRBs, companies please help fill one row of the table with your evaluation results and t-doc number to capture the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and Rel-17 Redcap, as well as those between the potential Rel-18 UE and reference Rel-15 UE.
· [bookmark: _Hlk112436962]Note: One shot decoding is assumed as per agreed configuration
Table 8.2.1-7a: Urban scenario at 2.6GHz (30 kHz SCS)
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	CATT [R1-2207969]
	-14.9
	-17
	
	-8.7
	-11.1
	-10.9
	-9.1

	Intel [R1-2207740]
	-12.98
	-20.2
	
	-7.5
	-8.7
	-14.2
	-10.5

	Ericsson [2207741]
	-14.3 dB
	-20.27 dB
	
	-7.6 dB
	-8.1 dB
	-13.21 dB
	-9.94 dB

	NTT DOCOMO [R1-2207692]
	-14.16
	-22.71
	
	-7.92
	-7.92
	-16.24
	-9.56

	Nokia, NSB [R1-2206444]
	-15.9 dB
	-15.9 dB
	
	-9.2 dB
	-9.2 dB
	-9.3 dB
	-9.8 dB

	ZTE [R1-2207058]
	-14.7
	-19.3
	
	-8.5
	-13.4
	-14.6
	-8.8

	vivo
[R1-2206052]
	-13.62
	-12.53
	
	-7.97
	-6.99
	-4.77
	0

	Qualcomm
[R1-2207244]
	-16.10
	
	
	-9.6
	
	-10.1
	-9.8

	MediaTek 
[R1-2207003]
	-14.80

	-17.50

	
	-9.20

	-9.80

	-11.50

	-8.70


	OPPO
[R1-2206304]
	-15.90
	-15.50
	
	-9.60
	-10.20
	-10.90
	-7.70



FL5 (FL4, FL3) High Priority Question 8.2.1-8a: For the table comparing PDCCH CSS/SIB1 coverage difference between the potential Rel-18 RedCap UE and reference Rel-15 NR/Rel-17 RedCap UE, please provide evaluation assumption(s) (e.g. SIB1 RB number) and up to 2 observations to be highlighted. 
	Company
	Evaluation assumption(s) and up to 2 observations to be highlighted, if available

	CATT
	In case of SIB1 BW > 5 MHz, 48 PRBs are used to transmit SIB1 PDSCH. 
In case of BW < 5 MHz, a total of 11 PRBs are used to transmit SIB1 PDSCH.
We observe: (1) For SIB1, around 17 dB loss is found compared to Rel-15 UE, and around 10 dB loss is found compared to Rel-17 RedCap UE. (2) For PDCCH CSS, around 15 dB loss is found compared to Rel-15 UE, and around 10 dB loss is found compared to Rel-17 RedCap UE.

	Intel
	The lowest 11 PRBs are used in the reception of SIB1 and PDCCH CSS
Observation: for both PDCCH CSS and SIB1, restricting transmission in 11 PRBs has better performance than transmitting 48 PRBs with partial reception of 11 PRBs

	Ericsson
	PDCCH CSS evaluation assumption:
For CORESET configurations that exceed the 5 MHz UE bandwidth, the Rel-18 RedCap UE skisp/punctures the PDCCH subcarriers that fall outside of its Rx bandwidth. We assume that subcarriers are punctured from both edges (i.e., low and high frequencies) of the CORESET equally.
SIB1 evaluation assumption:
For SIB1 BW > 5 MHz, we assume SIB1 is transmitted with 48 PRBs. 
When SIB1 BW is larger than the UE BW, the Rel-18 RedCap UE punctures all PRBs outside the UE BW. The UE receives the first 11 PRBs of the transmission.

	DOCOMO
	PDCCH CSS
When the CORESET configuration exceeds 5MHz, Rel-18 eRedCap UE puncture the bits outside the BW and receive first 11 PRB of PDCCH in frequency domain.
Observation: the partial reception of 48 RB PDCCH can provide better performance than restricted transmission PRB as 11 PRB with AL2.
SIB1
When SIB1 BW > 5MHz, we assume 48 PRB for SIB1 and Rel-18 eRedCap UE puncture the bits outside the BW and receive first 11 PRB of PDSCH in frequency domain.
Interleaved mapping is not applied.
Observation: the restricted transmission PRB as 11 PRB can provide better performance than partial reception of 48 RB PDSCH.

	Nokia, NSB
	Assumptions
SIB1 BW > 5 MHz:
44 PRBs, MCS0
SIB1 BW < 5 MHz
2.6 GHz: 10 PRBs, MCS7

	ZTE 
	For SIB1 BW > 5 MHz, SIB1 bandwidth is 48 PRBs for both Rel-17 RedCap and Rel-18 RedCap;
For SIB1 BW < 5 MHz, SIB1 bandwidth is 11 PRBs for Rel-18 RedCap UE and 48 PRBs for Rel-17 RedCap UE;
For PDCCH CSS (24 PRBs), PDCCH bandwidth is 24 PRBs for Rel-18 RedCap UE and 48 PRBs for Rel-17 RedCap UE.

	vivo
	SIB1 Assumption:
· For SIB1 PDSCH BW > 5MHz, number of PRBs N=19, Transmission length L=12, starting symbol S=2, MCS=4;
· For SIB1 PDSCH BW < 5MHz, number of PRBs N=11, Transmission length L=11, starting symbol S=3, MCS=8.
SIB1 Observation: For SIB1 PDSCH BW > 5MHz, there is about 4.77dB performance loss for the case of one-time SIB1 partial reception compared to the case of one-time SIB1 full reception with 10% BLER. For SIB1 PDSCH BW< 5MHz, Rel-18 UE can receive whole SIB1 without puncturing, which causes no performance loss.
PDCCH CSS Assumption:
· When the CORESET configuration exceeds 5MHz, Rel-18 eRedCap UE puncture the bits outside the BW. 
PDCCH CSS Observation: For CORESET#0 with AL=8 and 16, large performance degradation (about 7.97dB and 6.99dB SNR loss respectively) for one-time PDCCH partial reception compared to one-time PDCCH full reception with 1% BLER.


	Qualcomm
	PDCCH CCS
If CORESET > 11 RB, Rel-18 eRedCap UE punctures the bits outside 11RB
SIB1
SIB1 BW > 5 MHz: 44 PRBs, MCS0
SIB1 BW < 5 MHz: 10 PRBs, MCS7

	MediaTek
	Partial reception of middle RBs. No soft combing. 
SIB1 > 5MHz, 48 PRBs, MCS0
SIB1 < 5MHz, 11 PRBs, MCS6

	OPPO
	PDCCH CSS
The Rel-18 RedCap UE punctures the bits outside the UE BW and receives the first 11 PRBs of the transmission.
SIB1
For SIB1 BW > 5 MHz, we assume SIB1 is transmitted with 48 PRBs. The Rel-18 RedCap UE receives the first 11 PRBs of the transmission.




(Obsolete, replaced by FL6-1 Proposal 8.2.1-8c) FL6 High Priority Proposal 8.2.1-8b: Capture the following Table 8.2.1-7 and observations as baseline text to clause 8.2.1 of TR 38.865 
In Urban scenario at 2.6GHz with maximum 11-PRB UE bandwidth, from the representative values in the last row of Table 8.2.1-7, the following observations can be made: 
· Observation 1: for PDCCH CSS with 1% target BLER, compared with R15 NR UE, performance degradation of the potential Rel-18 UE is about 14.8 dB and 6 dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively.  
· Observation 2: for SIB1 with 10% target BLER, performance degradation of R18 UE is about 18 dB and 9dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively. 

Table 8.2.1-7 Coverage difference of PDCCH CSS and SIB1 between the potential Rel-18 UE and reference Rel-15 NR/Rel-17 RedCap UE
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)

	CATT [R1-2207969]
	-14.9
	-17
	
	-8.7
	-10.9

	Intel [R1-2207740]
	-12.98
	-20.2
	
	-7.5
	-14.2

	Ericsson [2207741]
	-14.3 dB
	-20.27 dB
	
	-7.6 dB
	-13.21 dB

	NTT DOCOMO [R1-2207692]
	-14.16
	-22.71
	
	-7.92
	-16.24

	Nokia, NSB [R1-2206444]
	-15.9 dB
	-15.9 dB
	
	-9.2 dB
	-9.3 dB

	ZTE [R1-2207058]
	-14.7
	-19.3
	
	-8.5
	-14.6

	vivo
[R1-2206052]
	-13.62
	-12.53
	
	-7.97
	-4.77

	Qualcomm
[R1-2207244]
	-16.10
	
	
	-9.6
	-10.1

	MediaTek 
[R1-2207003]
	-14.80

	-17.50

	
	-9.20

	-11.50


	OPPO
[R1-2206304]
	-15.90
	-15.50
	
	-9.60
	-10.90

	Representative value
	-14.8
	-18.0
	
	-6.5
	-9.0



	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	



FL6-1 High Priority Proposal 8.2.1-8c: Capture the following Table 8.2.1-7 and observations as baseline text to clause 8.2.1 of TR 38.865 
	In Urban scenario at 2.6GHz with maximum 11-PRB UE bandwidth, for evaluation of PDCCH CSS/SIB1 coverage impact, the comparison between the potential Rel-18 UE and the reference NR UE in addition to the comparison between the potential Rel-18 UE and the Rel-17 RedCap UE by sourcing companies are summarized in Table 8.2.1-7. 
The representative values in the last row of Table 8.2.1-7 are derived by taking the mean value (in dB domain) from all the companies results after excluding the highest and the lowest values.
In Urban scenario at 2.6GHz with maximum 11-PRB UE bandwidth, from the representative values in the last row of Table 8.2.1-7, the following observations can be made: 
· Observation 1: for PDCCH CSS with 1% target BLER, performance degradation of the potential Rel-18 UE is 14.8 dB and 6.5 dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively. 
· Observation 2: for SIB1 with 10% target BLER, performance degradation of the potential Rel-18 UE is 18 dB and 9dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively.
Table 8.2.1-7 Coverage difference of PDCCH CSS and SIB1 between the potential Rel-18 UE and reference Rel-15 NR/Rel-17 RedCap UE
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)

	CATT [R1-2207969]
	-14.9
	-17
	
	-8.7
	-10.9

	Intel [R1-2207740]
	-12.98
	-20.2
	
	-7.5
	-14.2

	Ericsson [2207741]
	-14.3 dB
	-20.27 dB
	
	-7.6 dB
	-13.21 dB

	NTT DOCOMO [R1-2207692]
	-14.16
	-22.71
	
	-7.92
	-16.24

	Nokia, NSB [R1-2206444]
	-15.9 dB
	-15.9 dB
	
	-9.2 dB
	-9.3 dB

	ZTE [R1-2207058]
	-14.7
	-19.3
	
	-8.5
	-14.6

	vivo
[R1-2206052]
	-13.62
	-12.53
	
	-7.97
	-4.77

	Qualcomm
[R1-2207244]
	-16.10
	
	
	-9.6
	-10.1

	MediaTek 
[R1-2207003]
	-14.80

	-17.50

	
	-9.20

	-11.50


	OPPO
[R1-2206304]
	-15.90
	-15.50
	
	-9.60
	-10.90

	Representative value
	-14.8
	-18.0
	
	-6.5
	-9.0







	Agreement
In Rural scenario at 0.7 GHz and Urban scenario at 2.6GHz, capture the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and Rel-17 Redcap, as well as those between the potential Rel-18 UE and reference Rel-15 UE.
· Note: One shot decoding is assumed as per agreed configuration
Table 6.2-5a-1: Urban scenario at 2.6GHz (30 kHz SCS)
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	Source 1 [T-doc number]
	
	
	
	
	
	
	

	Source 2 [T-doc number]
	
	
	
	
	
	
	

	Source 3 [T-doc number]
	
	
	
	
	
	
	



Table 6.2-5a-2: Rural scenario at 0.7 GHz (15 kHz SCS)

	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; CORESET: 3 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 25 PRBs; SIB1 < 5 MHz; TBS 1256 bits)

	Source 1 [T-doc number]
	
	
	
	
	
	
	

	Source 2 [T-doc number]
	
	
	
	
	
	
	

	Source 3 [T-doc number]
	
	
	
	
	
	
	






Agreement
Adopt the following Table 8.2.1-7 and observations as baseline text to clause 8.2.1 of TR 38.865 
	In Urban scenario at 2.6GHz with maximum 11-PRB UE bandwidth, for evaluation of PDCCH CSS/SIB1 coverage impact, the comparison between the potential Rel-18 UE and the reference NR UE in addition to the comparison between the potential Rel-18 UE and the Rel-17 RedCap UE by sourcing companies are summarized in Table 8.2.1-7. 
The representative values in the last row of Table 8.2.1-7 are derived by taking the mean value (in dB domain) from all the companies results after excluding the highest and the lowest values.
In Urban scenario at 2.6GHz with maximum 11-PRB UE bandwidth, from the representative values in the last row of Table 8.2.1-7, the following observations can be made: 
· Observation 1: for PDCCH CSS with 1% target BLER, performance degradation of the potential Rel-18 UE is [14.8 dB and 6.5 dB] compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively. 
· Observation 2: for SIB1 with 10% target BLER, performance degradation of the potential Rel-18 UE is [18 dB and 9dB] compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively.
Table 8.2.1-7 Coverage difference of PDCCH CSS and SIB1 between the potential Rel-18 UE and reference Rel-15 NR/Rel-17 RedCap UE

	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	CATT [R1-2207969]
	-14.9
	-17
	
	-8.7
	-11.1
	-10.9
	-9.1

	Intel [R1-2207740]
	-12.98
	-20.2
	
	-7.5
	-8.7
	-14.2
	-10.5

	Ericsson [2207741]
	-14.3 dB
	-20.27 dB
	
	-7.6 dB
	-8.1 dB
	-13.21 dB
	-9.94 dB

	NTT DOCOMO [R1-2207692]
	-14.16
	-22.71
	
	-7.92
	-7.92
	-16.24
	-9.56

	Nokia, NSB [R1-2206444]
	-15.9 dB
	-15.9 dB
	
	-9.2 dB
	-9.2 dB
	-9.3 dB
	-9.8 dB

	ZTE [R1-2207058]
	-14.7
	-19.3
	
	-8.5
	-13.4
	-14.6
	-8.8

	vivo
[R1-2206052]
	-13.62
	-12.53
	
	-7.97
	-6.99
	-4.77
	0

	Qualcomm
[R1-2207244]
	-16.10
	
	
	-9.6
	
	-10.1
	-9.8

	MediaTek 
[R1-2207003]
	-14.80

	-17.50

	
	-9.20

	-9.80

	-11.50

	-8.70


	OPPO
[R1-2206304]
	-15.90
	-15.50
	
	-9.60
	-10.20
	-10.90
	-7.70



Note: the values in column “PDCCH CSS (24 RBs) with 1% BLER” and “SIB1 (<5 MHz) with 10% BLER” are to be in [] before final comfirmation, and can be updated based companies’ input.



Above are the agreements made related to PDCCH CSS and SIB1 coverage difference comparison. Please note that per agreements, these tables are to capture one-shot decoding performance for both PDCCH CSS and SIB1.
FL7 High Priority Question 8.2.1-8d: According to today’s and previous online agreements (See above), the tables below are to capture companies’ results with one-shot decoding performance for SIB1 and PDCCH CSS. In addition, as clarified online, the configurations for the reference UEs are listed as follows:
· For Urban scenario at 2.6 GHz with 11-PRB UE BW, 
· The reference Rel-15 NR UE is configured with PDCCH CSS with AL16 and CORESET of 48 PRBs and 2 symbols.
· The reference Rel-15 NR UE is scheduled with SIB1 > 5MHz. 
· The reference Rel-17 RedCap UE is configured with PDCCH CSS with AL16 (and CORESET of 48 PRBs and 2 symbols) for comparison in both cases when the potential Rel-18 UE is configured with 
· PDCCH CSS (48 RBs), 
· PDCCH CSS (24 RBs)
· The reference Rel-17 RedCap UE scheduled with SIB1 > 5MHz is used for comparison for both cases when the potential Rel-18 UE is scheduled with 
· SIB1 > 5MHz, 
· SIB1 < 5MHz

	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	CATT [R1-2207969]
	-14.9
	-17
	
	-8.7
	-11.1
	-10.9
	-9.1

	Intel [R1-2207740]
	-12.98
	-20.2
	
	-7.5
	-8.7
	-14.2
	-10.5

	Ericsson [2207741]
	-14.3 dB
	-20.27 dB
	
	-7.6 dB
	-8.1 dB
	-13.21 dB
	-9.94 dB

	NTT DOCOMO [R1-2207692]
	-14.16
	-22.71
	
	-7.92
	-7.92
	-16.24
	-9.56

	Nokia, NSB [R1-2206444]
	-15.9 dB
	-15.9 dB
	
	-9.2 dB
	-9.2 dB
	-9.3 dB
	-9.8 dB

	ZTE [R1-2207058]
	-14.7
	-19.3
	
	-8.5
	-13.4
	-14.6
	-8.8

	vivo
[R1-2206052]
	-13.62
	-12.53
	
	-7.97
	-6.99
	-4.77
	0

	Qualcomm
[R1-2207244]
	-16.10
	
	
	-9.6
	
	-10.1
	-9.8

	MediaTek 
[R1-2207003]
	-14.80

	-17.50

	
	-9.20

	-9.80

	-11.50

	-8.70


	OPPO
[R1-2206304]
	-15.90
	-15.50
	
	-9.60
	-10.20
	-10.90
	-7.70

	Huawei, Hisilicon [R1-2205874]
	-16.43
	
	
	-10.31
	
	
	



FL6 (FL5) High Priority Question 8.2.1-9a: Can the following TP be used as baseline text for Clause 8.2.1 in TR 38.865? If no, please comment. 
	For Urban scenario at 2.6 GHz, the bottleneck channel for the reference NR UE and the corresponding maximum isotropic loss (MIL) value by the sourcing companies [R1-220xxxx] are shown in Table 8.2.1-1. For this Urban scenario at 2.6 GHz, the study primarily evaluated the potential Rel-18 UE with 11-PRB UE bandwidth. Sourcing companies could additionally report evaluation results with 12-PRB UE bandwidth. 
As can be seen from Table 8.2.1-1, for Urban scenario at 2.6GHz, PUSCH is the bottleneck channel for the reference NR UE. 
Table 8.2.1-1: Bottleneck channels and MIL values for the reference R15 NR UE in Urban scenario at 2.6GHz
	Company
	Bottleneck Channel
	MIL (dB)

	MediaTek
	PUSCH(*)
	142.55

	Spreadtrum
	PUSCH
	145.74

	ZTE
	PUSCH
	141.43

	Ericsson
	PUSCH
	137.14

	Samsung
	PUSCH
	139.44

	vivo
	PUSCH
	139.57

	Nokia
	PUSCH
	140.02

	CMCC
	PUSCH
	141.01

	NTT DOCOMO
	PUSCH
	145.46

	CATT
	PUSCH
	144.34

	OPPO
	PUSCH
	145.14

	Panasonic
	PUSCH(*)
	142.55

	Mavenir
	PUSCH(*)
	142.55

	Xiaomi
	PUSCH
	146.85

	Huawei
	PUSCH
	138.95

	Lenovo
	PUSCH
	142.96

	Intel
	PUSCH
	140.35

	Qualcomm
	PUSCH
	139.37


Note: For sourcing company with (*), the bottleneck channel and its MIL value were derived from Table 9.1.1-1 of TR38.875.



	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




FL6 (FL5) High Priority Question 8.2.1-10a: Can the following TP be used as baseline text for Clause 8.2.1 in TR 38.865? If no, please comment.  
	For the potential Rel-18 UE with maximum 11-PRB bandwidth, the coverage margins relative to the bottleneck channel of the reference NR UE are summarized in Table 8.2.1-2 (part 1 and part 2) and Table 8.2.1-3 (part1 and part2). In Table 8.2.1-2, no UE antenna efficiency loss is assumed for the potential Rel-18 UE with maximum 11-PRB bandwidth. In Table 8.2.1-3, UE antenna efficiency loss of 3dB is assumed in both DL and UL for the potential Rel-18 UE with maximum 11-PRB bandwidth. For every sourcing-company result, the coverage margin for each channel that has MIL below the bottleneck channel for the reference NR UE is highlighted in red.
The representative value 1, number of samples 1, representative value 2, and number of samples 2 in the last four rows of Table 8.2.1-2 and Table 8.2.1-3 are determined according to the methodology described in clause 6.2. A negative value of the representative value for a channel of the potential Rel-18 UE indicates the coverage of the channel is worse than that of the bottleneck channel of the reference NR UE.
As can be seen from the representative values in Table 8.2.1-2 and Table 8.2.1-3, for Urban scenario at 2.6 GHz with DL PSD of 33 dBm/MHz and maximum 11-PRB UE bandwidth: 
•	Without 3-dB UE antenna efficiency loss: the representative values of the coverage margins for the potential Rel-18 UE with 11-PRB BW for all channels are positive.
•	With 3-dB UE antenna efficiency loss: the representative values of the coverage margins for the potential Rel-18 UE with 11-PRB BW for all channels are positive except for PDCCH CSS with AL2 and certain configuration of SIB1. The coverage of PDCCH CSS with AL2 has worse coverage by less than 1 dB than the bottleneck channel of the reference NR UE. A similar observation applies to SIB1. It should be noted that the reception schemes for SIB1 coverage simulations have different assumptions among sourcing companies. For example, some punctured the bits transmitted outside the potential Rel-18 UE’s bandwidth while some performed soft combing the bits transmitted outside the potential Rel-18 UE’s bandwidth by RF retuning at UE side. 

As can be seen from the representative values in Table 8.2.1-2 and Table 8.2.1-3, PUSCH for the potential Rel-18 UE with maximum 11-PRB bandwidth, with or without 3dB UE antenna efficiency loss, has better coverage than the bottleneck channel of the reference NR UE and hence coverage recovery is not needed for PUSCH. This is because the cell-edge target data rates are scaled by a factor of 0.25 for the potential Rel-18 UE compared to the reference Rel-17 RedCap UE.


Table 8.2.1-2 (part 1): In Urban scenario at 2.6GHz with DL 33dBm/MHz PSD, coverage margins for the potential Rel-18 UE with maximum 11-PRB bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.1-1 when no UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin (dB)
	PBCH 
target BLER1%
	PBCH 
target BLER10%
	PDCCH CSS (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	PDCCH CSS (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	PDCCH CSS (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
	SIB1 (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	SIB1 (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)
	Msg2  (BW1, 11 PRBs; TBS 72 bits)
	Msg4 (BW1, 11 PRBs; TBS 1040 bits)

	MediaTek
	13.42
	-
	8.32
	7.72
	3.62
	2.72
	5.52
	10.12
	6.32

	Spreadtrum
	-
	7.23
	4.73
	4.03
	0.53
	-0.57
	0.83
	11.23
	4.83

	ZTE
	-
	10.90
	0.90
	-4.00
	-2.80
	-1.70
	4.10
	10.60
	5.50

	Ericsson
	8.53
	-
	6.53
	6.03
	-0.67
	-2.23
	1.04
	6.69
	2.01

	Samsung
	-
	-
	-
	-
	7.43
	-
	5.53
	14.13
	7.33

	vivo
	7.80
	12.92
	11.38
	9.39
	7.36
	8.92
	8.53
	-
	-

	Nokia
	18.19
	-
	15.19
	15.19
	11.19
	11.89
	11.39
	24.59
	10.69

	CMCC
	12.62
	-
	3.44
	3.44
	-0.32
	5.35
	7.85
	18.75
	14.95

	NTT DOCOMO
	10.33
	-
	6.02
	6.02
	1.50
	-3.64
	3.04
	8.96
	4.16

	CATT
	10.93
	-
	5.53
	3.13
	-0.17
	0.93
	2.73
	6.23
	3.93

	OPPO
	7.92
	-
	8.02
	7.42
	4.02
	6.12
	9.32
	10.64
	10.32

	Panasonic
	-
	-
	-2.58
	-3.38
	-8.98
	-3.68
	-4.38
	-
	-

	Mavenir
	-
	-
	-
	4.16
	2.51
	-0.58
	0.91
	-
	-

	Xiaomi
	4.30
	-
	-
	4.37
	-1.78
	-3.58
	-1.08
	5.72
	1.79

	Huawei
	13.81
	-
	9.61
	9.21
	5.31
	15.61
	11.11
	12.31
	7.81

	Lenovo
	8.7
	-
	-
	-
	5.01
	-
	4.3
	-
	-

	Intel
	17.43
	-
	11.13
	9.93
	6.43
	2.13
	5.83
	12.53
	7.43

	Qualcomm
	14.89
	
	5.87
	
	3.17
	4.89
	5.19
	11.69
	6.59

	Representative value 1
	11.30
	10.90
	7.23
	6.30
	2.91
	2.92
	5.34
	11.25
	6.42

	# of samples 1
	12 
	3 
	12 
	12 
	15 
	13 
	15 
	13 
	13 

	Representative value 2
	11.49
	10.90
	6.79
	5.50
	2.57
	2.19
	4.67
	11.16
	6.41

	# of samples 2
	13
	3
	14
	15
	18
	16
	18
	14
	14



Table 8.2.1-2 (part 2): In Urban scenario at 2.6GHz with DL 33dBm/MHz PSD, coverage margins for the potential Rel-18 UE with maximum 11-PRB bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.1-1 when no UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin (dB)
	PDCCH USS (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
	PDCCH USS (BW1, 11 PRBs; CORESET: 3 symbols, 12 PRBs; AL4)
	PDSCH (BW1, 11 PRBs; 0.5 Mbps)
	PRACH B4 (BW1, 11 PRBs)
	PRACH C2 (BW1, 11 PRBs)
	Msg3 (BW1, 11 PRBs)
	PUSCH (BW1, 11 PRBs; 0.25 Mbps)
	PUCCH 2bit (BW1, 11 PRBs)
	PUCCH 11bit (BW1, 11 PRBs)
	PUCCH 22 bits (BW1, 11 PRBs)

	MediaTek
	6.02
	12.22
	15.92
	-
	-
	-
	-
	-
	-
	-

	Spreadtrum
	4.53
	9.93
	12.53
	7.06
	5.06
	7.76
	4.06
	11.47
	12.37
	9.97

	ZTE
	0.33
	10.43
	21.03
	-
	-
	13.76
	5.06
	21.27
	18.67
	16.67

	Ericsson
	3.33
	8.13
	11.98
	17.96
	-
	14.06
	5.46
	13.07
	18.56
	16.63

	Samsung
	11.53
	16.73
	17.33
	-
	-
	10.56
	4.97
	20.17
	15.37
	13.17

	vivo
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Nokia
	11.19
	15.69
	18.59
	-
	-
	11.86
	3.94
	-
	-
	-

	CMCC
	5.68
	11.27
	19.35
	14.74
	12.77
	11.70
	4.44
	15.60
	13.75
	11.84

	NTT DOCOMO
	5.50
	-
	14.17
	-
	-
	9.37
	5.35
	17.53
	17.58
	-

	CATT
	3.83
	8.03
	12.43
	10.56
	10.26
	8.46
	4.36
	15.87
	14.47
	12.47

	OPPO
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Panasonic
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Mavenir
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Xiaomi
	2.22
	-
	10.90
	-
	-
	8.19
	5.04
	-
	-
	-

	Huawei
	8.31
	13.41
	15.91
	6.28
	6.38
	11.66
	3.68
	21.63
	19.33
	-

	Lenovo
	-
	-
	-
	-
	-
	11.24
	-
	-
	-
	-

	Intel
	7.69
	13.09
	14.19
	-
	-
	7.14
	5.63
	-
	-
	-

	Qualcomm
	-
	-
	17.39
	
	
	8.86
	4.87
	
	
	7.16

	Representative value 1
	5.81
	11.71
	15.39
	10.79
	8.32
	10.31
	4.76
	17.25
	16.40
	12.82

	# of samples 1
	11 
	9 
	12 
	5 
	4 
	13 
	12 
	8 
	8 
	7 

	Representative value 2
	5.83
	11.77
	15.44
	10.79
	8.32
	10.31
	4.76
	17.25
	16.40
	12.82

	# of samples 2
	12
	10
	13
	5
	4
	13
	12
	8
	8
	7



Table 8.2.1-3 (part 1): In Urban scenario at 2.6GHz with DL 33dBm/MHz PSD, coverage margins for the potential Rel-18 UE with maximum 11-PRB bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.1-1 when 3dB UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin (dB)
	PBCH 
target BLER1%
	PBCH 
target BLER10%
	PDCCH CSS (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	PDCCH CSS (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	PDCCH CSS (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
	SIB1 (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	SIB1 (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)
	Msg2  (BW1, 11 PRBs; TBS 72 bits)
	Msg4 (BW1, 11 PRBs; TBS 1040 bits)

	MediaTek
	10.42
	-
	5.32
	4.72
	0.62
	-0.28
	2.52
	7.12
	3.32

	Spreadtrum
	-
	4.23
	1.73
	1.03
	-2.47
	-3.57
	-2.17
	8.23
	1.83

	ZTE
	-
	7.90
	-2.10
	-7.00
	-5.80
	-4.70
	1.10
	7.60
	2.50

	Ericsson
	5.53
	-
	3.53
	3.03
	-3.67
	-5.23
	-1.96
	3.69
	-0.99

	Samsung
	-
	-
	-
	-
	4.43
	-
	2.53
	11.13
	4.33

	vivo
	4.80
	9.92
	8.38
	6.39
	4.36
	5.92
	5.53
	-
	-

	Nokia
	15.19
	-
	12.19
	12.19
	8.19
	8.89
	8.39
	21.59
	7.69

	CMCC
	9.62
	-
	0.44
	0.44
	-3.32
	2.35
	4.85
	15.75
	11.95

	NTT DOCOMO
	7.33
	-
	3.02
	3.02
	-1.50
	-6.64
	0.04
	5.96
	1.16

	CATT
	7.93
	-
	2.53
	0.13
	-3.17
	-2.07
	-0.27
	3.23
	0.93

	OPPO
	4.92
	-
	5.02
	4.42
	1.02
	3.12
	6.32
	7.64
	7.32

	Panasonic
	-
	-
	-5.58
	-6.38
	-11.98
	-6.68
	-7.38
	-
	-

	Mavenir
	-
	-
	-
	1.16
	-0.49
	-3.58
	-2.09
	-
	-

	Xiaomi
	1.30
	-
	-
	1.37
	-4.78
	-6.58
	-4.08
	2.72
	-1.21

	Huawei
	10.81
	-
	6.61
	6.21
	2.31
	12.61
	8.11
	9.31
	4.81

	Lenovo
	5.7
	-
	-
	-
	2.01
	-
	1.3
	-
	-

	Intel
	14.43
	-
	8.13
	6.93
	3.43
	-0.87
	2.83
	9.53
	4.43

	Qualcomm
	11.89
	
	2.87
	
	0.17
	1.89
	2.19
	8.69
	3.59

	Representative value 1
	8.30
	7.90
	4.23
	3.30
	-0.09
	-0.08
	2.34
	8.25
	3.42

	# of samples 1
	12 
	3 
	12 
	12 
	15 
	13 
	15 
	13 
	13 

	Representative value 2
	8.49
	7.90
	3.79
	2.50
	-0.43
	-0.81
	1.67
	8.16
	3.41

	# of samples 2
	13
	3
	14
	15
	18
	16
	18
	14
	14



Table 8.2.1-3 (part 2): In Urban scenario at 2.6GHz with DL 33dBm/MHz PSD, coverage margins for the potential Rel-18 UE with maximum 11-PRB bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.1-1 when 3dB UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin (dB)
	PDCCH USS (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
	PDCCH USS (BW1, 11 PRBs; CORESET: 3 symbols, 12 PRBs; AL4)
	PDSCH (BW1, 11 PRBs; 0.5 Mbps)
	PRACH B4 (BW1, 11 PRBs)
	PRACH C2 (BW1, 11 PRBs)
	Msg3 (BW1, 11 PRBs)
	PUSCH (BW1, 11 PRBs; 0.25 Mbps)
	PUCCH 2bit (BW1, 11 PRBs)
	PUCCH 11bit (BW1, 11 PRBs)
	PUCCH 22 bits (BW1, 11 PRBs)

	MediaTek
	3.02
	9.22
	12.92
	-
	-
	-
	-
	-
	-
	-

	Spreadtrum
	1.53
	6.93
	9.53
	4.06
	2.06
	4.76
	1.06
	8.47
	9.37
	6.97

	ZTE
	-2.67
	7.43
	18.03
	-
	-
	10.76
	2.06
	18.27
	15.67
	13.67

	Ericsson
	0.33
	5.13
	8.98
	14.96
	-
	11.06
	2.46
	10.07
	15.56
	13.63

	Samsung
	8.53
	13.73
	14.33
	-
	-
	7.56
	1.97
	17.17
	12.37
	10.17

	vivo
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Nokia
	8.19
	12.69
	15.59
	-
	-
	8.86
	0.94
	-
	-
	-

	CMCC
	2.68
	8.27
	16.35
	11.74
	9.77
	8.70
	1.44
	12.60
	10.75
	8.84

	NTT DOCOMO
	2.50
	-
	11.17
	-
	-
	6.37
	2.35
	14.53
	14.58
	-

	CATT
	0.83
	5.03
	9.43
	7.56
	7.26
	5.46
	1.36
	12.87
	11.47
	9.47

	OPPO
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Panasonic
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Mavenir
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Xiaomi
	-0.78
	-
	7.90
	-
	-
	5.19
	2.04
	-
	-
	-

	Huawei
	5.31
	10.41
	12.91
	3.28
	3.38
	8.66
	0.68
	18.63
	16.33
	-

	Lenovo
	-
	-
	-
	-
	-
	8.24
	-
	-
	-
	-

	Intel
	4.69
	10.09
	11.19
	-
	-
	4.14
	2.63
	-
	-
	-

	Qualcomm
	-
	-
	14.39
	
	
	5.86
	1.87
	
	
	4.16

	Representative value 1
	2.81
	8.71
	12.39
	7.79
	5.32
	7.31
	1.76
	14.25
	13.40
	9.82

	# of samples 1
	11 
	9 
	12 
	5 
	4 
	13 
	12 
	8 
	8 
	7 

	Representative value 2
	2.83
	8.77
	12.44
	7.79
	5.32
	7.31
	1.76
	14.25
	13.40
	9.82

	# of samples 2
	12
	10
	13
	5
	4
	13
	12
	8
	8
	7







	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




FL6 (FL5) High Priority Question 8.2.1-11a: Can the following TP be used as baseline text for Clause 8.2.1 in TR 38.865? If no, please comment.  
	For the potential Rel-18 UE with maximum 12-PRB bandwidth, the coverage margins relative to the bottleneck channel of the reference NR UE are summarized in Table 8.2.1-4 (part 1 and part 2) and Table 8.2.1-5 (part1 and part2). In Table 8.2.1-4, no UE antenna efficiency loss is assumed for the potential Rel-18 UE with maximum 12-PRB bandwidth. In Table 8.2.1-5, the 3dB UE antenna efficiency loss is assumed in both DL and UL for the potential Rel-18 UE with maximum 12-PRB bandwidth. For every sourcing-company result, the coverage margin for each channel that has MIL below the bottleneck channel for the reference NR UE is highlighted in red.
The representative value 1, number of samples 1, representative value 2, and number of samples 2 in the last four rows of Table 8.2.1-4 and Table 8.2.1-5 are determined according to the methodology described in clause 6.2. A negative value of the representative value for a channel of the potential Rel-18 UE indicates the coverage of the channel is worse than that of the bottleneck channel of the reference NR UE.
For Urban scenario at 2.6 GHz with DL PSD of 33 dBm/MHz and maximum 12-PRB UE bandwidth: 
•	Without 3-dB UE antenna efficiency loss: the representative values of the coverage margins for Rel-18 UE with maximum 12-PRB bandwidth for all channels are positive.
•	With 3-dB UE antenna efficiency loss: the representative values of the coverage margins for Rel-18 UE with maximum 12-PRB bandwidth for all channels are positive. Again, it is noted that the reception schemes for SIB1 coverage simulations have different assumptions among sourcing companies. For example, some punctured the bits transmitted outside the potential Rel-18 UE’s bandwidth while some performed soft combing the bits transmitted outside the potential Rel-18 UE’s bandwidth by retuning RF.

As can be seen from the representative values in Table 8.2.1-4 and Table 8.2.1-5, PUSCH for the potential Rel-18 UE with maximum 12-PRB bandwidth, with or without 3dB UE antenna efficiency loss, has better coverage than the bottleneck channel of the reference NR UE and hence coverage recovery is not needed for PUSCH. This is because the cell-edge target data rates are scaled by a factor of 0.25 for the potential Rel-18 RedCap UE compared to the reference Rel-17 RedCap UE.


Table 8.2.1-4 (part 1): In Urban scenario at 2.6GHz with DL 33dBm/MHz PSD, coverage margins for the potential Rel-18 UE with maximum 12-PRB bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.1-1 when no UE antenna efficiency loss is assumed for the potential Rel-18 UE. 
	Coverage margin(dB)
	PBCH 
target BLER1%
	PBCH 
target BLER10%
	PDCCH CSS (BW1, 12 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	PDCCH CSS (BW1, 12 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	PDCCH CSS (BW1, 12 PRBs; CORESET: 3 symbols, 12 PRBs; AL4)
	SIB1 (BW1, 12 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	SIB1 (BW1, 12 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)
	Msg2  (BW1, 12 PRBs; TBS 72 bits)
	Msg4 (BW1, 12 PRBs; TBS 1040 bits)

	MediaTek
	13.42
	-
	9.02
	8.42
	9.92
	3.82
	5.52
	10.12
	6.62

	Spreadtrum
	-
	7.93
	5.33
	4.53
	6.03
	0.23
	0.83
	11.23
	5.23

	Ericsson
	8.53
	-
	7.33
	6.43
	4.43
	-0.37
	1.91
	6.69
	3.07

	vivo
	5.80
	13.07
	11.81
	10.51
	12.22
	9.90
	8.53
	-
	-

	CMCC
	12.82
	-
	4.54
	4.53
	5.27
	6.75
	9.15
	18.75
	15.95

	CATT
	11.53
	-
	6.23
	4.53
	5.43
	2.13
	3.23
	6.23
	4.33

	Xiaomi
	4.67
	-
	-
	4.84
	4.48
	-0.96
	1.47
	5.54
	3.50

	Huawei
	14.21
	-
	10.41
	10.01
	10.81
	15.91
	12.51
	12.31
	8.81

	Intel
	18.33
	-
	11.93
	10.93
	11.83
	4.23
	6.83
	12.53
	8.33

	Qualcomm
	15.49
	
	
	
	6.27
	
	6.89
	-
	-

	Representative value 1
	11.40
	N/A
	8.22
	6.81
	7.16
	3.81
	5.43
	9.80
	6.04

	# of samples 1
	8 
	2 
	7 
	8 
	9 
	8 
	9 
	7 
	7 

	Representative value 2
	11.69
	N/A
	8.36
	7.04
	7.51
	3.81
	5.44
	9.85
	6.14

	# of samples 2
	9
	2
	8
	9
	10
	9
	10
	8
	8



Table 8.2.1-4 (part 2): In Urban scenario at 2.6GHz with DL 33dBm/MHz PSD, coverage margins for the potential Rel-18 UE with maximum 12-PRB bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.1-1 when no UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin (dB)
	PDCCH USS (BW1, 12 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
	PDCCH USS (BW1, 12 PRBs; CORESET: 3 symbols, 12 PRBs; AL4)
	PDSCH (BW1, 12 PRBs; 0.5 Mbps)
	PRACH B4 (BW1, 12 PRBs)
	PRACH C2(BW1, 12 PRBs)
	Msg3 (BW1, 12 PRBs)
	PUSCH (BW1, 12 PRBs; 0.25 Mbps)
	PUCCH 2bit (BW1, 12 PRBs)
	PUCCH 11bit (BW1, 12 PRBs)
	PUCCH 22 bits (BW1, 12 PRBs)

	MediaTek
	6.02
	12.92
	15.92
	-
	-
	-
	-
	-
	-
	-

	Spreadtrum
	4.53
	10.83
	12.63
	6.83
	4.83
	7.76
	3.68
	11.47
	12.37
	9.97

	Ericsson
	3.33
	8.43
	12.02
	17.93
	-
	14.06
	5.38
	13.07
	18.57
	16.64

	vivo
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	CMCC
	5.68
	11.27
	19.05
	14.62
	12.77
	11.70
	4.45
	15.53
	13.79
	11.82

	CATT
	3.83
	9.43
	14.13
	13.43
	8.93
	8.46
	4.28
	15.87
	14.47
	12.47

	Xiaomi
	2.22
	8.48
	12.62
	-
	-
	8.13
	5.25
	-
	-
	-

	Huawei
	8.21
	13.81
	16.91
	6.35
	6.45
	11.66
	4.10
	21.63
	19.33
	-

	Intel
	7.69
	13.09
	14.19
	-
	-
	7.14
	5.63
	-
	-
	-

	Qualcomm
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Representative value 1
	5.01
	10.62
	14.10
	11.63
	7.69
	9.54
	4.69
	14.82
	15.61
	12.15

	# of samples 1
	7 
	7 
	7 
	5 
	4 
	7 
	7 
	5 
	5 
	4 

	Representative value 2
	5.18
	11.00
	14.40
	11.63
	7.69
	9.54
	4.69
	14.82
	15.61
	12.15

	# of samples 2
	8
	8
	8
	5
	4
	7
	7
	5
	5
	4



Table 8.2.1-5 (part 1): In Urban scenario at 2.6GHz with DL 33dBm/MHz PSD, coverage margins for the potential Rel-18 UE with maximum 12-PRB bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.1-1 when 3dB UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin (dB)
	PBCH 
target BLER1%
	PBCH 
target BLER10%
	PDCCH CSS (BW1, 12 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	PDCCH CSS (BW1, 12 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	PDCCH CSS (BW1, 12 PRBs; CORESET: 3 symbols, 12 PRBs; AL4)
	SIB1 (BW1, 12 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	SIB1 (BW1, 12 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)
	Msg2  (BW1, 12 PRBs; TBS 72 bits)
	Msg4 (BW1, 12 PRBs; TBS 1040 bits)

	MediaTek
	10.42
	-
	6.02
	5.42
	6.92
	0.82
	2.52
	7.12
	3.62

	Spreadtrum
	-
	4.93
	2.33
	1.53
	3.03
	-2.77
	-2.17
	8.23
	2.23

	Ericsson
	5.53
	-
	4.33
	3.43
	1.43
	-3.37
	-1.09
	3.69
	0.07

	vivo
	2.80
	10.07
	8.81
	7.51
	9.22
	6.90
	5.52
	-
	-

	CMCC
	9.82
	-
	1.54
	1.53
	2.27
	3.75
	6.15
	15.75
	12.95

	CATT
	8.53
	-
	3.23
	1.53
	2.43
	-0.87
	0.23
	3.23
	1.33

	Xiaomi
	1.67
	-
	-
	1.84
	1.48
	-3.96
	-1.53
	2.54
	0.50

	Huawei
	11.21
	-
	7.41
	7.01
	7.81
	12.91
	9.51
	9.31
	5.81

	Intel
	15.33
	-
	8.93
	7.93
	8.83
	1.23
	3.83
	9.53
	5.33

	Qualcomm
	12.49
	
	
	
	3.27
	
	3.89
	
	

	Representative value 1
	8.40
	N/A
	5.22
	3.81
	4.16
	0.81
	2.43
	6.80
	3.04

	# of samples 1
	8 
	2 
	7 
	8 
	9 
	8 
	9 
	7 
	7 

	Representative value 2
	8.69
	N/A
	5.36
	4.04
	4.51
	0.81
	2.44
	6.85
	3.14

	# of samples 2
	9
	2
	8
	9
	10
	9
	10
	8
	8



Table 8.2.1-5 (part 2): In Urban scenario at 2.6GHz with DL 33dBm/MHz PSD, coverage margins for the potential Rel-18 UE with maximum 12-PRB bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.1-1 when 3dB UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin (dB)
	PDCCH USS (BW1, 12 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
	PDCCH USS (BW1, 12 PRBs; CORESET: 3 symbols, 12 PRBs; AL4)
	PDSCH (BW1, 12 PRBs; 0.5 Mbps)
	PRACH B4 (BW1, 12 PRBs)
	PRACH C2(BW1, 12 PRBs)
	Msg3 (BW1, 12 PRBs)
	PUSCH (BW1, 12 PRBs; 0.25 Mbps)
	PUCCH 2bit (BW1, 12 PRBs)
	PUCCH 11bit (BW1, 12 PRBs)
	PUCCH 22 bits (BW1, 12 PRBs)

	MediaTek
	3.02
	9.92
	12.92
	-
	-
	-
	-
	-
	-
	-

	Spreadtrum
	1.53
	7.83
	9.63
	3.83
	1.83
	4.76
	0.68
	8.47
	9.37
	6.97

	Ericsson
	0.33
	5.43
	9.02
	14.93
	-
	11.06
	2.38
	10.07
	15.57
	13.64

	vivo
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	CMCC
	2.68
	8.27
	16.05
	11.62
	9.77
	8.70
	1.45
	12.53
	10.79
	8.82

	CATT
	0.83
	6.43
	11.13
	10.43
	5.93
	5.46
	1.28
	12.87
	11.47
	9.47

	Xiaomi
	-0.78
	5.48
	9.62
	-
	-
	5.13
	2.25
	-
	-
	-

	Huawei
	5.21
	10.81
	13.91
	3.35
	3.45
	8.66
	1.10
	18.63
	16.33
	-

	Intel
	4.69
	10.09
	11.19
	-
	-
	4.14
	2.63
	-
	-
	-

	Qualcomm
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Representative value 1
	2.01
	7.62
	11.10
	8.63
	4.69
	6.54
	1.69
	11.82
	12.61
	9.15

	# of samples 1
	7 
	7 
	7 
	5 
	4 
	7 
	7 
	5 
	5 
	4 

	Representative value 2
	2.18
	8.00
	11.40
	8.63
	4.69
	6.54
	1.69
	11.82
	12.61
	9.15

	# of samples 2
	8
	8
	8
	5
	4
	7
	7
	5
	5
	4






	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




Rural scenario at 0.7 GHz
For Rural scenario at 0.7GHz, the following observations are presented in contributions.  
· [9 Ericsson] shows 
· when 3-dB antenna efficiency loss is not assumed for the Rel-18 eRedCap UE, coverage recovery for PUSCH (data) is required by 2.8dB; 
· when 3-dB antenna efficiency loss is assumed for the Rel-18 eRedCap UE, overage recovery is needed for PUSCH (data) and Msg3 by 5.8dB and 1dB, respectively. 
· [10 Huawei] shows that no coverage recovery is required for any channels. PUCSH of R18 eRedCap performs better than that in the reference UE (R15 and R17) 
· [12] For 700MHz with 15KHz SCS scenario, coverage performance is the same for Rel-17 RedCap UE and Rel-18 eRedCap UE with RF+BB BW reduction to 5MHz since 5MHz BW can cover the entire BW occupied by SSB.
· [17, Nokia] Observation 2: The hardware link budget of all the considered channels for the Rel-18 eRedCap UE is better than that of the limiting channel of the Rel-15 reference UE in the Rural 700 MHz (FDD) scenario.
· [19 Xiaomi] Observation 1: UE bandwidth reduction has impact on the coverage of SIB1 in rural scenario.
· [21 Samsung] Observations for Rural 700MHz 
· PUSCH is bottleneck channel for both Rel-15 NR UE and Rel-17 RedCap UE.
· Under no assumption of additional 3dB antenna efficiency loss for Rel-18 eRedCap, there is no need of coverage recovery for all channels with both BW1 and BW3.
· Under the assumption of additional 3dB antenna efficiency loss for Rel-18 eRedCap, there is no need of coverage recovery with both BW1 and BW3.
· [22, CMCC] Observation 2: For R18 RedCap, under 700MHz urban scenario, no channel needs coverage enhancement.
· [23, MTK] has the following observations: 
· Observation 4: When compared with the first bottleneck channel, PUCSH, all the evaluated downlink channels have positive margins for coverage even when a 3dB antenna efficiency is assumed. 
· Observation 5: When compared with the second bottleneck channel, PRACH, the margin of SIB1 is less than 1dB when antenna efficiency loss is not assumed. 
· Observation 6: When compared with the second bottleneck channel, PRACH and a 3dB antenna efficiency loss is assumed, SIB1 for the 5MHz RedCap has worse coverage than PRACH for the reference NR UE by about 2dB in the Rural scenario at 0.7GHz with 15kHz. 
· Observation 7: TB scaling can be applied to improve the coverage performance of Msg2.
· [24, ZTE] Observation 9: For rural scenario at 0.7 GHz, all the physical channels of eRedCap UE have better coverage than that of the bottleneck channel of the reference NR UE.
· [26, QC] 
· For SIB1, all options for 2.6 GHz Urban scenario and Rural scenario do not show coverage issues when compared with bottleneck channels regardless of whether 3dB antenna efficiency loss is considered or not. 
· For PDCCH CSS in rural scenario (15KHz SCS), about 4dB coverage loss is observed for AL16 with clipping option and AL8 option compared to AL16
· For PBCH, 
· No coverage loss is observed for Rural scenario
· All options do not show coverage issues compared with bottleneck channels regardless of whether 3dB antenna efficiency loss is considered or not.
· [27, DCM] Observation 1: Msg3 for reference UE and Rel-17 RedCap UE with 157.5 dB MIL would be the bottleneck channel in rural scenario at 700 MHz

Following a similar exercise as in Proposal 8.2.1-1a and 8.2.1-2a, the following coverage evaluation are generated for Rural 0.7GHz. Ccompanies please review the following tables for coverage evaluation results. Note: For sourcing companies that have provided results for this scenario, please confirm your results are correctly captured. 
FL1 High Priority Proposal 8.2.2-1a: Capture the following coverage evaluation results to Clause 8.2.2 for Rural scenario at 0.7GHz:
· Table 8.2.2-[1] in Cov-8.2.2-0p7GHz-tab001-botMIL-v001.docx
· Table 8.2.2-[2] (part 1)] and Table 8.2.2-[2] (part 2) in Cov-8.2.2-0p7GHz-tab002-marginNoLoss-v001.docx.
· Table 8.2.2-[3] in Cov-8.2.2-0p7GHz-tab003-marginWithLoss-v001.docx.
· Note: For sourcing companies who did not provide uplink results, the representative bottleneck channel and its representative MIL value in a same scenario from Rel-17 Coverage Enhancement SI TR38.830 are currently assumed for deriving coverage margins.

	Company
	Support? (Y/N)
	Correct results? (Y/N)
	Comments

	Nokia, NSB
	Y
	Y
	

	Huawei, Hisilicon
	Y
	Y
	

	ZTE, Sanechips
	Y
	Y
	

	CMCC
	Y
	Y
	

	Samsung
	Y
	Y
	

	Intel
	Y
	Y
	



(Obsolete, replaced by Proposal 8.2.2-1b-1) FL3 High Priority Proposal 8.2.2-1b: Capture the following coverage evaluation results to Clause 8.2.2 for Rural scenario at 0.7GHz:
· Table 8.2.2-[1] in Cov-8.2.2-0p7GHz-tab001-botMIL-v003.docx
· Table 8.2.2-[2] (part 1)] and Table 8.2.2-[2] (part 2) in Cov-8.2.2-0p7GHz-tab002-marginNoLoss-v003.docx.
· Table 8.2.2-[3] in Cov-8.2.2-0p7GHz-tab003-marginWithLoss-v003.docx.
· Note: The above tables were summarized from the following coverage evaluation Excel file:
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/Evaluation/Coverage-0.7GHz/eRedCapCoverage-0.7GHz-v027-CATT2-ZTE2.xlsx
	Company
	Support? (Y/N)
	Correct results for your company (Y/N)
(Please confirm!)
	Comments

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




FL4 (FL3) High Priority Proposal 8.2.2-1b-1: Capture the following coverage evaluation results to Clause 8.2.2 for Rural scenario at 0.7GHz:
· Table 8.2.2-[1] in Cov-8.2.2-0p7GHz-tab001-botMIL-v004.docx
· Table 8.2.2-[2] (part 1)] and Table 8.2.2-[2] (part 2) in Cov-8.2.2-0p7GHz-tab002-marginNoLoss-v004.docx.
· Table 8.2.2-[3] in Cov-8.2.2-0p7GHz-tab003-marginWithLoss-v004.docx.
· Note: The above tables were summarized from the following coverage evaluation Excel file:
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/Evaluation/Coverage-0.7GHz/eRedCapCoverage-0.7GHz-v028-ZTE2-Intel2.xlsx
· Note (IMPORTANT): If your results are wrongly captured or you need to update your results, please update directly to the applicable tables in the following folder and follow the instructions that I sent out to RAN1 email reflector
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/9.6.2/Tables
· 
	Company
	Support? (Y/N)
	Correct results for your company (Y/N)
(Please confirm!)
	Comments

	CATT
	Y
	Y
	

	Intel
	Y
	Y
	

	Ericsson
	Y
	Y
	

	Samsung
	Y
	Y
	

	DOCOMO
	Y
	Y
	

	Nokia, NSB
	Y
	Y
	

	ZTE, Sanechips
	Y
	Y
	




FL1 Medium Priority Proposal 8.2.2-2a: Support and capture Observation 8.2.2-1a to TR 38.865. 
Observation 8.2.2-1a: For Rural scenario at 0.7GHz, PUSCH is the bottleneck channel for reference R15 NR UE.  
	Company
	Support? (Y/N)
	Comments

	Nokia, NSB
	Y
	

	CMCC
	Y
	

	Samsung
	Y
	

	Intel
	Y
	

	ZTE, Sanechips
	Y
	



FL1 High Priority Question 8.2.2-3a: Do you support Observation 8.2.2-2a for Rural scenario at 0.7GHz to be captured to TR 38.865? 
· Observation 8.2.2-2a: For Rural scenario at 0.7GHz, when no antenna efficiency loss is assumed for R18 eRedCap UE, the representative values of coverage margins are all positive for all evaluated channels for Rel-18 eRedCap.
· 16 out of 18 sourcing companies reported positive coverage gains for evaluated channels 
· One sourcing company identified coverage recovery of 2.8dB is required for PUSCH (data).
· Results from one sourcing company showed coverage revery ranging from 1.25 to 2.17 dB is required for SIB1 and Msg2.
· Results from two sourcing companies showed TB scaling can be applied to improve Msg2 coverage performance.
	Company
	Support? (Y/N)
	Comments

	Nokia, NSB
	Y
	Edit: Results from one sourcing company showed coverage recovery ranging from 1.25 to 2.17 dB is required for SIB1 and Msg2.

	Huawei, Hisilicon
	Y
	Generally OK.

	ZTE, Sanechips
	Y
	

	CMCC
	
	"One sourcing company identified coverage recovery of 2.8dB is required for PUSCH (data)." seems not be found in Table 8.2.2-[2] (part 1)] and Table 8.2.2-[2] (part 2) in Cov-8.2.2-0p7GHz-tab002-marginNoLoss-v001.docx.

	Samsung
	
	It is unclear the second sub-bullet “One sourcing company identified coverage recovery of 2.8dB is required for PUSCH (data)” comes from which result.

	Intel
	Y
	



FL1 High Priority Question 8.2.2-4a: Do you support the following observations for Rural scenario at 0.7GHz to be captured to Tr 38.865? What other observations do you think that should be captured to TR?
· Observation 8.2.2-3a: For Rural scenario at 0.7GHz, when 3-dB antenna efficiency loss is assumed for R18 eRedCap UE, the representative coverage margin of Msg3 is negative [-0.38]dB while the coverage margin PUSCH (data) is close to zero [0.02]dB. 
	Company
	Support? (Y/N)
	Comments

	Nokia
	Y
	

	Huawei, Hisilicon
	N
	According to the data captured in Cov-8.2.2-0p7GHz-tab003-marginWithLoss-v001, the representative coverage margin of PUSCH is positive [0.34]dB instead of close to zero [0.02]dB.

	ZTE, Sanechips
	
	Agree to change coverage margin of PUSCH s [0.34]

	CMCC
	
	Similar view as Huawei.

	Samsung
	
	Edit: “while the coverage margin PUSCH (data) is close to zero [0.020.34]dB”

	Intel
	
	Similar view as Huawei.




FL4 (FL3, FL2) Offline agreement 8.2.2-2b:  For Rural scenario at 0.7GHz, can the following TP be used as a baseline text for TR 38.865? If no, please suggest any necessary modification in the Comments field.
	For Rural scenario at 0.7GHz, PUSCH is the bottleneck channel for reference R15 NR UE.



	Company
	Y/N
	Comments

	CATT
	Y
	

	Intel
	Y
	

	Ericsson
	Y
	

	ZTE, Sanechips
	Y
	Even though our bottleneck channel is msg3, it is OK to assume the bottleneck channel as PUSCH due to the similar performance and averaged value.




FL4 (FL3, FL2) Offline agreement 8.2.2-3b: For Rural scenario at 0.7GHz, can the following TP be used as a baseline text for TR 38.865? If no, please suggest any necessary modification in the Comments field.
	For Rural scenario at 0.7 GHz:
•	Without 3-dB UE antenna efficiency loss: the representative values of the coverage margins for Rel-18 eRedCap UE for all channels are positive. 
•	With 3-dB UE antenna efficiency loss: except for Msg3, the representative values of the coverage margins for Rel-18 eRedCap UE for all channels are positive. For Msg3, the representative coverage margin is a small negative value of [-0.38]dB. Also note the coverage margin PUSCH (data) is a small positive value of [0.34]dB. 



	Company
	Y/N
	Comments

	CATT
	Y
	

	Intel
	Y
	

	Ericsson
	Y
	

	ZTE, Sanechips
	Y
	





FL6 (FL5, FL4, FL3) High Priority Question 8.2.2-3c: For Rural scenario at 0.7GHz, are there any other observations related to coverage margins besides the above in Question 8.2.2-3b should be captured to TR 38.865? 
	Company
	Y/N
	Comments

	ZTE, Sanechips
	Y
	Similar, we suggest a note to be added:
Note: The assumption on Transmitter antenna gain correction factor at antenna gain component 3 & antenna gain component 4 (dB) for coverage simulations has different assumptions among source companies.


	
	
	

	
	
	




The following observations have been made in contributions for the primarily evaluated channels, i.e. PBCH, PDCCH CSS, and SIB1, when evaluating their performance degradation in the Rel-18 eRedCap UE compared to their performance in a reference UE: 
For Rural scenario at 0.7GHz, when coverage impact on a channel is compared between the same channel in Rel-18 eRedCap and Rel-17 RedCap, 
· [11] observes the following 
· Observation 1: For rural scenario at 700MHz, no significant loss is observed for PBCH.
· Observation 2: For rural scenario at 700MHz, BW1 will lead to at least 3dB loss for PDCCH, and the performance of PDCCH is highly depended on the aggregation level configuration.
· Observation 3: For rural scenario at 700MHz, BW1 will lead to at least 3dB loss for SIB1, and limiting SIB1 to 5MHz can provide better performance than SIB1 puncturing.
· Observation 4: For rural scenario at 700MHz, BW1 will lead to non-negligible negative impacts (~1-3dB loss) on other DL channel/signals, e.g., Msg4, PDCCH USS, PDSCH.
· Observation 5: For rural scenario at 700MHz, no significant loss is observed for uplink channels/signals.
· [12] For 700MHz with 15KHz SCS scenario, coverage performance is the same for Rel-17 RedCap UE and Rel-18 eRedCap UE with RF+BB BW reduction to 5MHz since 5MHz BW can cover the entire BW occupied by SSB.
· [14] makes the following observations for Rural scenario at 0.7GHz
· Observation1: For Rural scenario, if Rel-17 RedCap UE as the reference UE, the coverage performance loss is small for PBCH, Msg2, Msg4 channel when BW reduction to 5MHz, while the coverage loss is large for SIB1, PDCCH channels.
· Observation2: For Rural scenario, if Rel-15 Ref UE as the reference UE, the coverage performance loss is large for SIB1, PDCCH-CSS, PBCH, Msg2, Msg4 channels. The SIB1 and PDCCH-CSS are channels with highest loss.
· Proposal 2: For Rural scenario, if Rel-17 RedCap UE as the reference UE, coverage recovery should be considered for SIB1 and PDCCH channels.
· [16] has the following observations 
· Observation 1: For PDCCH CSS in Rural scenario (15 kHz SCS),
· The MIL of eRedCap UE is 3-4 dB worse than that of RedCap.
· The MIL of eRedCap non-contiguous reception across 20 MHz is 1-2 dB better than that of eRedCap reception within 5 MHz.
· The MIL difference between eRedCap Opt1 contiguous and eRedCap Opt2 is 0.4 dB.
· Observation 3: For PDSCH CSS in Rural scenario (15 kHz SCS),
· The MIL of eRedCap UE is 3-4 dB worse than that of RedCap.
· The MIL difference between eRedCap Opt1 contiguous and eRedCap Opt1 non-contiguous is 0.3 dB.
· The MIL difference between eRedCap Opt1 contiguous and eRedCap Opt2 is 0.2 dB.
· [23 MediaTek] Observation 3: Due to RE truncation, a 3-to-4 dB loss is observed for PDCCH CSS and SIB1 in the 5MHz RedCap UE compared to the reference R17 RedCap UE in the rural scenario at 0.7GHz with 15kHz.
· [27 DCM] Observation 2: PDCCH CSS coverage for Rel-18 eRedCap results in approximately 3 dB MIL degradation compared with Rel-17 RedCap in rural scenario at 700 MHz.
· Note: the MIL is still larger than that for bottleneck channel.

FL5 (FL4, FL3) High Priority Question 8.2.2-4a: 
In Rural scenario at 0.7 GHz, companies please help fill one row of the table with your evaluation results and t-doc number to capture the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and Rel-17 Redcap, as well as those between the potential Rel-18 UE and reference Rel-15 NR UE.
· Note: One shot decoding is assumed as per agreed configuration
Table 8.2.2-4a: Rural scenario at 0.7 GHz (15 kHz SCS)
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	PDCCH CSS (24 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	SIB1 (<5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; CORESET: 3 symbols, 24 PRBs; AL8)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	eRedCap UE (BW1, 25 PRBs; SIB1 < 5 MHz; TBS 1256 bits)

	CATT [R1-2207969]
	-8.4
	-8.0
	
	-4.7
	-6.2
	-4.9
	-2.9

	Intel [R1-2207740]
	-6.5
	-7.6
	
	-3.1
	-3.6
	-4.2
	-3.6

	Ericsson [2207741]
	-10.10 dB
	-8.54 dB
	
	-6.3 dB
	-4.7 dB
	-4.57
	-3.59

	NTT DOCOMO [R1-2207692]
	-6.39
	-7.92
	
	-3.08
	-3.38
	-4.41
	-3.89

	Nokia, NSB [R1-2206444]
	-7.1 dB
	-6.4 dB
	
	-3.4 dB
	-4.0 dB
	-2.9 dB
	-4.4 dB

	ZTE  [R1-2207058]
	-4.8
	-6.7
	
	-1.4
	-4.2
	-3
	-1.9

	Qualcomm
[R1-2207244]
	-7.7
	
	
	-3.9
	-4
	-3.8
	-3.8

	vivo
[R1-2206052]
	-6.31
	-6.77
	
	-2.94
	0
	-2.67
	0

	OPPO
[R1-2206304]
	-7.68
	-7.00
	
	-3.08
	-2.78
	-3.60
	-2.70



FL5 (FL4, FL3) High Priority Question 8.2.2-5a: For the table comparing PDCCH CSS/SIB1 coverage difference between the potential Rel-18 RedCap UE and reference Rel-15 NR/Rel-17 RedCap UE, please provide evaluation assumption(s) (e.g. SIB1 RB number) and up to 2 observations to be highlighted. 
	Company
	Evaluation assumption(s) and up to 2 observations to be highlighted, if available

	CATT
	In case of SIB1 BW > 5 MHz, 48 PRBs are used to transmit SIB1 PDSCH. 
In case of BW < 5 MHz, a total of 25 PRBs are used to transmit SIB1 PDSCH.
We observe: (1) For SIB1, around 8 dB loss is found compared to Rel-15 UE, and around 4 dB loss is found compared to Rel-17 RedCap UE. (2) For PDCCH CSS, around 8 dB loss is found compared to Rel-15 UE, and around 5 dB loss is found compared to Rel-17 RedCap UE.

	Intel
	The lowest 25 PRBs are used in the reception of SIB1 and PDCCH CSS
Observation: for SIB1, restricting transmission in 25 PRBs has better performance than transmitting 48 PRBs with partial reception of 25 PRBs

	Ericsson
	SIB1 evaluation assumption:
For SIB1 BW > 5 MHz, we assume SIB1 is transmitted with 48 PRBs. 
When SIB1 BW is larger than 5 MHz, the Rel-18 RedCap UE punctures all PRBs outside the UE BW. The UE receives the first 25 PRBs of the transmission.

	DOCOMO
	PDCCH CSS
When the CORESET configuration exceeds 5MHz, Rel-18 eRedCap UE puncture the bits outside the BW and receive first 25 PRB of PDCCH in frequency domain.
Observation: the partial reception of 48 RB PDCCH can provide better performance than restricted transmission PRB as 25 PRB.
SIB1
When SIB1 BW > 5MHz, we assume 48 PRB for SIB1 and Rel-18 eRedCap UE puncture the bits outside the BW and receive first 25 PRB of PDSCH in frequency domain.
Interleaved mapping is not applied.
Observation: the restricted transmission PRB as 25 PRB can provide better performance than partial reception of 48 RB PDSCH.

	Nokia, NSB
	Assumptions
SIB1 BW > 5 MHz:
44 PRBs, MCS0
SIB1 BW < 5 MHz
0.7 GHz: 21 PRBs, MCS3

	ZTE, Sanechips
	For SIB1 BW > 5 MHz, SIB1 bandwidth is 48 PRBs;
For SIB1 BW < 5 MHz, SIB1 bandwidth is 24 PRBs for Rel-18 RedCap UE and 48 PRBs for Rel-17 RedCap UE;
For PDCCH CSS (24 PRBs), PDCCH bandwidth is 24 PRBs for Rel-18 RedCap UE and 48 PRBs for Rel-17 RedCap UE.

	Qualcomm
	PDCCH CCS
If CORESET > 25 RB, Rel-18 eRedCap UE punctures the bits outside 25RB
SIB1
SIB1 BW > 5 MHz: 44 PRBs, MCS0
SIB1 BW < 5 MHz: 21 PRBs, MCS3

	vivo
	SIB1 Assumption:
· For SIB1 PDSCH BW > 5MHz, number of PRBs N=38, Transmission length L=12, starting symbol S=2, MCS=1;
· For SIB1 PDSCH BW < 5MHz, number of PRBs N=20, Transmission length L=10, starting symbol S=3, MCS=5.
SIB1 Observation: For SIB1 PDSCH BW > 5MHz, there is about 2.67dB performance loss for the case of one-time SIB1 partial reception compared to the case of one-time SIB1 full reception with 10% BLER. For SIB1 PDSCH BW< 5MHz, Rel-18 UE can receive whole SIB1 without puncturing, which causes no performance loss.
PDCCH CSS Assumption:
When the CORESET configuration exceeds 5MHz, Rel-18 eRedCap UE puncture the bits outside the BW. 
PDCCH CSS Observation: For CORESET#0 with 16, performance degradation (i.e., 2.9dB SNR loss) for one-time PDCCH partial reception compared to one-time PDCCH full reception with 1% BLER. For CORESET#0 with AL=8, no performance loss between Rel-17 RedCap UE and Rel-18 eRedCap UE with RF+BB BW reduction to 5MHz since 5MHz BW can cover the entire BW occupied by CORESET#0.


	OPPO
	PDCCH CSS
The Rel-18 RedCap UE punctures the bits outside the UE BW and receives the first 25 PRBs of the transmission.
SIB1
For SIB1 BW > 5 MHz, we assume SIB1 is transmitted with 48 PRBs. The Rel-18 RedCap UE receives the first 25 PRBs of the transmission.



(Obsolete, replaced by Proposal 8.2.2-4c) FL6 High Priority Proposal 8.2.2-4b: Capture the following table and TP as baseline text to clause 8.2.2 of TR 38.865
For Rural scenario at 0.7 GHz, Table 8.2.2-6 summarizes the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and Rel-17 Redcap, as well as those between the potential Rel-18 UE and reference Rel-15 NR UE where one-shot decoding is assumed for all cases as per agreed configuration. From the representative values from the last row of Table 8.2.2-6, the following observations can be made: 
· Observation 1: Compared with Rel-15, coverage degradation of the potential Rel-18 UE is 7.15dB and 7.5dB for PDCCH CSS with AL16 and SIB1, respectively. 
· Observation 2: Compared with Rel-15, coverage degradation of the potential Rel-18 UE is 3.8dB and 3.9dB for PDCCH CSS with AL16 and SIB1, respectively. 
[bookmark: _Hlk112370455]Table 8.2.2-6: In Rural scenario at 0.7 GHz (15 kHz SCS), the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and Rel-17 Redcap, as well as those between the potential Rel-18 UE and reference Rel-15 NR UE where one-shot decoding is assumed for all cases as per agreed configuration 
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)

	CATT [R1-2207969]
	-8.4
	-8.0
	
	-4.7
	-4.9

	Intel [R1-2207740]
	-6.5
	-7.6
	
	-3.1
	-4.2

	Ericsson [2207741]
	-10.10 dB
	-8.54 dB
	
	-6.3 dB
	-4.57

	NTT DOCOMO [R1-2207692]
	-6.39
	-7.92
	
	-3.08
	-4.41

	Nokia, NSB [R1-2206444]
	-7.1 dB
	-6.4 dB
	
	-3.4 dB
	-2.9 dB

	ZTE  [R1-2207058]
	-4.8
	-6.7
	
	-1.4
	-3

	Qualcomm
[R1-2207244]
	-7.7
	
	
	-3.9
	-3.8

	vivo
[R1-2206052]
	-6.31
	-6.77
	
	-2.94
	-2.67

	OPPO
[R1-2206304]
	-7.68
	-7.00
	
	-3.08
	-3.60

	Representative value (dB)
	-7.15
	-7.50
	
	-3.81
	-3.92



	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	



FL6-1 High Priority Proposal 8.2.2-4c: Capture the following Table 8.2.2-6 and observations as baseline text to clause 8.2.2 of TR 38.865 
	In Rural scenario at 0.7GHz with maximum 25-PRB UE bandwidth, for evaluation of PDCCH CSS/SIB1 coverage impact, the comparison between the potential Rel-18 UE and the reference NR UE in addition to the comparison between the potential Rel-18 UE and the Rel-17 RedCap UE by sourcing companies are summarized in Table 8.2.2-6. 
The representative values in the last row of Table 8.2.2-6 are derived by taking the mean value (in dB domain) from all the companies results after excluding the highest and the lowest values.
In Urban scenario at 2.6GHz with maximum 11-PRB UE bandwidth, from the representative values in the last row of Table 8.2.1-7, the following observations can be made: 
· Observation 1: for PDCCH CSS with 1% target BLER, performance degradation of the potential Rel-18 UE is 14.8 dB and 6.5 dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively. 
· Observation 2: for SIB1 with 10% target BLER, performance degradation of the potential Rel-18 UE is 18 dB and 9dB compared with Rel-15 NR UE and Rel-17 RedCap UE, respectively.
Table 8.2.2-6: In Rural scenario at 0.7 GHz (15 kHz SCS), the comparisons of PDCCH CSS and SIB1 coverage differences between the potential Rel-18 UE and Rel-17 Redcap, as well as those between the potential Rel-18 UE and reference Rel-15 NR UE where one-shot decoding is assumed for all cases as per agreed configuration 
	

Coverage difference (dB)
	Comparison with Rel-15 Reference UE (MIL)
	
	Comparison with Rel-17 RedCap UE (MIL)

	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER
	
	PDCCH CSS (48 RBs) with 1% BLER
	SIB1 (>5 MHz) with 10% BLER

	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	
	eRedCap UE (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	eRedCap UE (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)

	CATT [R1-2207969]
	-8.4
	-8.0
	
	-4.7
	-4.9

	Intel [R1-2207740]
	-6.5
	-7.6
	
	-3.1
	-4.2

	Ericsson [2207741]
	-10.10 dB
	-8.54 dB
	
	-6.3 dB
	-4.57

	NTT DOCOMO [R1-2207692]
	-6.39
	-7.92
	
	-3.08
	-4.41

	Nokia, NSB [R1-2206444]
	-7.1 dB
	-6.4 dB
	
	-3.4 dB
	-2.9 dB

	ZTE  [R1-2207058]
	-4.8
	-6.7
	
	-1.4
	-3

	Qualcomm
[R1-2207244]
	-7.7
	
	
	-3.9
	-3.8

	vivo
[R1-2206052]
	-6.31
	-6.77
	
	-2.94
	-2.67

	OPPO
[R1-2206304]
	-7.68
	-7.00
	
	-3.08
	-3.60

	Representative value (dB)
	-7.15
	-7.50
	
	-3.81
	-3.92






	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




FL6 (FL5) High Priority Question 8.2.2-6a: Can the following TP be used as baseline text for Clause 8.2.2 in TR 38.865? If no, please comment. 
	For Rural scenario at 0.7 GHz, the bottleneck channel for the reference NR UE and the corresponding maximum isotropic loss (MIL) value by the sourcing companies [R1-220xxxx] are shown in Table 8.2.2-1. The coverage margins for the potential Rel-18 UE in Rural scenario at 0.7 GHz, relative to the bottleneck channel of the reference NR UE are summarized in Table 8.2.2-2 and Table 8.2.2-3. In Table 8.2.2-2, no UE antenna efficiency loss is assumed for the potential Rel-18 UE with maximum 25-PRB bandwidth. In Table 8.2.1-3, UE antenna efficiency loss of 3dB is assumed in both DL and UL for the potential Rel-18 UE with maximum 25-PRB bandwidth. For every sourcing-company result, the coverage margin for each channel that has MIL below the bottleneck channel for the reference NR UE is highlighted in red.
The representative value 1, number of samples 1, representative value 2, and number of samples 2 in the last four rows of Table 8.2.2-2 and Table 8.2.2-3 are determined according to the methodology described in clause 6.2. A negative value of the representative value for a channel of the potential Rel-18 UE indicates the coverage of the channel is worse than that of the bottleneck channel of the reference NR UE.
As can be seen from Table 8.2.2-1, for Rural scenario at 0.7GHz, PUSCH is the bottleneck channel for reference NR UE.
Table 8.2.2-1: Bottleneck channels and MIL values for reference NR UE in Rural scenario at 0.7GHz
	Company
	Bottleneck Channel
	MIL (dB)

	MediaTek
	PUSCH(*)
	145.36

	Spreadtrum
	PUSCH
	146.46

	ZTE
	Msg3
	142.12

	Ericsson
	PUSCH
	142.96

	Samsung
	PUSCH
	146.56

	vivo
	PUSCH
	140.30

	Nokia
	PUSCH
	141.59

	CMCC
	PUSCH
	136.35

	NTT DOCOMO
	PUSCH
	146.70

	CATT
	PUSCH
	146.46

	OPPO
	PUCCH PF3 22 bits
	148.95

	Panasonic
	PUSCH(*)
	145.36

	Mavenir
	PUSCH(*)
	145.36

	Xiaomi
	PUSCH
	148.99

	Huawei
	PUSCH
	141.78

	Lenovo
	PUSCH
	144.82

	Intel
	PUSCH
	145.96

	Qualcomm
	PUSCH
	141.29


Note: For sourcing company with (*), the bottleneck channel and its MIL value were derived from Table 9.1.2-1 in TR38.875.

[bookmark: _Hlk55746691]The representative value 1, number of samples 1, representative value 2, and number of samples 2 in the last four rows of Table 8.2.2-2 and Table 8.2.2-3 are determined according the methodology described in clause 6.2. A negative value of the representative value for a channel of the potential Rel-18 UE indicates the coverage of the channel is worse than that of the bottleneck channel of the reference NR UE.
For Rural scenario at 0.7 GHz, as can be seen from the representative values in Table 8.2.2-2 and Table 8.2.2-3:
•	Without 3-dB UE antenna efficiency loss: the representative values of the coverage margins for the potential Rel-18 UE for all channels are positive and all channels have better coverage than reference NR UE. 
•	With 3-dB UE antenna efficiency loss: except for Msg3, the representative values of the coverage margins for Rel-18 eRedCap UE for all channels are positive. For Msg3, its coverage is slightly worse than the bottleneck channel of the reference NR UE. It is also noted that PUSCH for the potential Rel-18 UE has similar coverage as the bottleneck channel for the reference NR UE. 
As can be seen from the representative values in Table 8.2.2-2 and Table 8.2.2-3, PUSCH for the potential Rel-18 UE with maximum 25-PRB bandwidth, with or without 3dB UE antenna efficiency loss, has similar or better coverage than the bottleneck channel of the reference NR UE. This is because the cell-edge target data rates are scaled by a factor of 0.25 for the potential Rel-18 RedCap UE compared to the reference Rel-17 RedCap UE.

Table 8.2.2-2 (part1): In Rural scenario at 0.7GHz, coverage margins for the potential Rel-18 UE with maximum 11-PRB bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.2-1 when no UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin(dB)
	PBCH 
target BLER1%
	PBCH 
target BLER10%
	PDCCH CSS (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	PDCCH CSS (BW1, 25 PRBs; CORESET: 3 symbols, 24 PRBs; AL8)
	SIB1 (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	SIB1 (BW1, 25 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)
	Msg2 (BW1, 25 PRBs; TBS 72 bits)
	Msg4 (BW1, 25 PRBs; TBS 1040 bits)

	MediaTek
	13.47
	-
	10.17
	10.27
	6.47
	6.37
	7.17
	8.87

	Spreadtrum
	-
	9.57
	8.57
	10.37
	6.27
	6.97
	8.47
	6.57

	ZTE
	-
	11.66
	8.06
	5.26
	6.56
	7.66
	6.56
	9.16

	Ericsson
	9.97
	-
	3.57
	5.17
	4.61
	5.59
	5.49
	6.93

	Samsung
	-
	-
	-
	8.27
	-
	5.27
	5.67
	6.27

	vivo
	9.50
	13.21
	11.20
	10.16
	9.46
	6.51
	-
	-

	Nokia
	14.63
	-
	11.83
	11.23
	9.03
	7.53
	14.73
	8.93

	CMCC
	15.75
	-
	11.75
	11.93
	12.67
	16.47
	14.87
	17.47

	NTT DOCOMO
	-
	-
	9.40
	9.10
	6.18
	6.70
	6.96
	8.03

	CATT
	11.47
	-
	7.17
	5.67
	4.37
	6.37
	2.87
	6.17

	OPPO
	10.17
	-
	10.07
	10.37
	9.87
	10.77
	6.20
	10.27

	Panasonic
	-
	-
	10.08
	9.68
	9.18
	9.48
	-
	-

	Mavenir
	-
	-
	-
	6.45
	4.16
	3.58
	-
	-

	Xiaomi
	2.39
	-
	3.53
	3.03
	-1.47
	-2.17
	-1.25
	1.48

	Huawei
	4.53
	-
	8.63
	8.53
	8.33
	3.93
	3.93
	5.13

	Lenovo
	8.50
	-
	-
	11.21
	-
	8.61
	-
	-

	Intel
	14.37
	-
	8.47
	7.97
	5.47
	6.07
	6.47
	6.87

	Qualcomm
	14.11
	-
	9.41
	9.31
	7.31
	8.61
	7.11
	6.91

	Representative value 1
	10.81
	11.66
	8.75
	8.66
	7.04
	6.97
	6.77
	7.39

	# of samples 1
	11 
	3 
	13 
	15 
	13 
	15 
	13 
	13 

	Representative value 2
	11.07
	11.66
	8.97
	8.69
	6.95
	6.88
	6.80
	7.51

	# of samples 2
	12
	3
	15
	18
	16
	18
	14
	14



Table 8.2.2-2 (part2): In Rural scenario at 0.7GHz, coverage margins for the potential Rel-18 UE with maximum 11-PRB bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.2-1 when no UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin(dB)
	PDCCH USS (BW1, 25 PRBs; CORESET: 3 symbols, 24 PRBs; AL8)
	PDSCH (BW1, 25 PRBs; 0.25 Mbps)
	PRACH Format 0 (BW1, 25 PRBs)
	Msg3 (BW1, 25 PRBs)
	PUSCH (BW1, 25 PRBs; 25 kbps)
	PUCCH 2bit (BW1, 25 PRBs)
	PUCCH 11bit (BW1, 25 PRBs)
	PUCCH 22 bits (BW1, 25 PRBs)

	MediaTek
	9.17
	8.87
	-
	-
	-
	-
	-
	-

	Spreadtrum
	10.57
	9.07
	6.37
	5.11
	0.00
	7.42
	6.12
	4.92

	ZTE
	9.15
	17.95
	-
	0.40
	5.58
	10.70
	8.20
	5.70

	Ericsson
	5.17
	7.43
	4.97
	2.01
	3.22
	4.90
	6.91
	4.39

	Samsung
	8.27
	6.17
	-
	3.01
	3.41
	12.22
	7.62
	5.32

	vivo
	-
	-
	-
	-
	-
	-
	-
	-

	Nokia
	11.23
	9.13
	-
	2.31
	3.52
	-
	-
	-

	CMCC
	11.93
	17.37
	9.64
	7.54
	4.95
	11.45
	9.84
	7.54

	NTT DOCOMO
	9.10
	9.08
	-
	2.82
	4.36
	6.92
	10.78
	-

	CATT
	5.67
	8.07
	3.77
	1.21
	0.00
	10.22
	7.42
	4.72

	OPPO
	-
	-
	-
	-
	-
	-
	-
	-

	Panasonic
	-
	-
	-
	-
	-
	-
	-
	-

	Mavenir
	-
	-
	-
	-
	-
	-
	-
	-

	Xiaomi
	3.03
	0.93
	-
	2.09
	2.69
	-
	-
	-

	Huawei
	8.53
	4.73
	9.27
	3.52
	2.91
	11.02
	8.77
	-

	Lenovo
	-
	-
	-
	4.25
	-
	-
	-
	-

	Intel
	7.97
	6.57
	-
	3.86
	5.32
	-
	-
	-

	Qualcomm
	-
	8.61
	-
	2.51
	3.02
	-
	-
	2.5

	Representative value 1
	8.41
	8.62
	6.87
	2.97
	3.84
	9.62
	8.13
	5.01

	# of samples 1
	11 
	12 
	5 
	13 
	10 
	8 
	8 
	7 

	Representative value 2
	8.48
	8.65
	6.87
	2.97
	3.34
	9.62
	8.13
	5.01

	# of samples 2
	12
	13
	5
	13
	12
	8
	8
	7



Table 8.2.2-3 (part 1): In Rural scenario at 0.7GHz, coverage margins for the potential Rel-18 UE with maximum 11-PRB bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.2-1 when 3dB UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin(dB)
	PBCH 
target BLER1%
	PBCH 
target BLER10%
	PDCCH CSS (BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	PDCCH CSS (BW1, 25 PRBs; CORESET: 3 symbols, 24 PRBs; AL8)
	SIB1 (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	SIB1 (BW1, 25 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)
	Msg2 (BW1, 25 PRBs; TBS 72 bits)
	Msg4 (BW1, 25 PRBs; TBS 1040 bits)

	MediaTek
	10.47
	-
	7.17
	7.27
	3.47
	3.37
	4.17
	5.87

	Spreadtrum
	-
	6.57
	5.57
	7.37
	3.27
	3.97
	5.47
	3.57

	ZTE
	-
	8.66
	5.06
	2.26
	3.56
	4.66
	3.56
	6.16

	Ericsson
	6.97
	-
	0.57
	2.17
	1.61
	2.59
	2.49
	3.93

	Samsung
	-
	-
	-
	5.27
	-
	2.27
	2.67
	3.27

	vivo
	6.50
	10.21
	8.20
	7.16
	6.46
	3.51
	-
	-

	Nokia
	11.63
	-
	8.83
	8.23
	6.03
	4.53
	11.73
	5.93

	CMCC
	12.75
	-
	8.75
	8.93
	9.67
	13.47
	11.87
	14.47

	NTT DOCOMO
	-
	-
	6.40
	6.10
	3.18
	3.70
	3.96
	5.03

	CATT
	8.47
	-
	4.17
	2.67
	1.37
	3.37
	-0.13
	3.17

	OPPO
	7.17
	-
	7.07
	7.37
	6.87
	7.77
	3.20
	7.27

	Panasonic
	-
	-
	7.08
	6.68
	6.18
	6.48
	-
	-

	Mavenir
	-
	-
	-
	3.45
	1.16
	0.58
	-
	-

	Xiaomi
	-0.61
	-
	0.53
	0.03
	-4.47
	-5.17
	-4.25
	-1.52

	Huawei
	1.53
	-
	5.63
	5.53
	5.33
	0.93
	0.93
	2.13

	Lenovo
	5.50
	-
	-
	8.21
	-
	5.61
	-
	-

	Intel
	11.37
	-
	5.47
	4.97
	2.47
	3.07
	3.47
	3.87

	Qualcomm
	11.11
	-
	6.41
	6.31
	4.31
	5.61
	4.11
	3.91

	Representative value 1
	7.81
	N/A
	5.75
	5.66
	4.04
	3.97
	3.77
	4.39

	# of samples 1
	11 
	3 
	13 
	15 
	13 
	15 
	13 
	13 

	Representative value 2
	8.07
	N/A
	5.97
	5.69
	3.95
	3.88
	3.80
	4.51

	# of samples 2
	12
	3
	15
	18
	16
	18
	14
	14



Table 8.2.2-3 (part 2): In Rural scenario at 0.7GHz, coverage margins for the potential Rel-18 UE with maximum 11-PRB bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.2-1 when 3dB UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin(dB) 
	PDCCH USS (BW1, 25 PRBs; CORESET: 3 symbols, 24 PRBs; AL8)
	PDSCH (BW1, 25 PRBs; 0.25 Mbps)
	PRACH Format 0 (BW1, 25 PRBs)
	Msg3 (BW1, 25 PRBs)
	PUSCH (BW1, 25 PRBs; 25 kbps)
	PUCCH 2bit (BW1, 25 PRBs)
	PUCCH 11bit (BW1, 25 PRBs)
	PUCCH 22 bits (BW1, 25 PRBs)

	MediaTek
	6.17
	5.87
	-
	-
	-
	-
	-
	-

	Spreadtrum
	7.57
	6.07
	3.37
	2.11
	-3.00
	4.42
	3.12
	1.92

	ZTE
	6.15
	14.95
	-
	-2.60
	2.58
	7.70
	5.20
	2.70

	Ericsson
	2.17
	4.43
	1.97
	-0.99
	0.22
	1.90
	3.91
	1.39

	Samsung
	5.27
	3.17
	-
	0.01
	0.41
	9.22
	4.62
	2.32

	vivo
	-
	-
	-
	-
	-
	-
	-
	-

	Nokia
	8.23
	6.13
	-
	-0.69
	0.52
	-
	-
	-

	CMCC
	8.93
	14.37
	6.64
	4.54
	1.95
	8.45
	6.84
	4.54

	NTT DOCOMO
	6.10
	6.08
	-
	-0.18
	1.36
	3.92
	7.78
	-

	CATT
	2.67
	5.07
	0.77
	-1.79
	-3.00
	7.22
	4.42
	1.72

	OPPO
	-
	-
	-
	-
	-
	-
	-
	-

	Panasonic
	-
	-
	-
	-
	-
	-
	-
	-

	Mavenir
	-
	-
	-
	-
	-
	-
	-
	-

	Xiaomi
	0.03
	-2.07
	-
	-0.91
	-0.31
	-
	-
	-

	Huawei
	5.53
	1.73
	6.27
	0.52
	-0.09
	8.02
	5.77
	-

	Lenovo
	-
	-
	-
	1.25
	-
	-
	-
	-

	Intel
	4.97
	3.57
	-
	0.86
	2.32
	-
	-
	-

	Qualcomm
	-
	5.61
	-
	-0.49
	0.02
	-
	-
	-0.5

	Representative value 1
	5.41
	5.62
	3.87
	-0.03
	0.34
	6.62
	5.13
	2.01

	# of samples 1
	11 
	12 
	5 
	13 
	12 
	8 
	8 
	7 

	Representative value 2
	5.48
	5.65
	3.87
	-0.03
	0.34
	6.62
	5.13
	2.01

	# of samples 2
	12
	13
	5
	13
	12
	8
	8
	7







	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




[bookmark: _Hlk111368201]Urban scenario at 4 GHz
For Urban scenario at 4GHz with DL PSD 33dBm/MHz, the following observations have been made by companies:
· [9, Ericsson] Urban scenario at 4 GHz with 33 dBm/MHz DL PSD follows similar trend as the Urban scenario at 2.6 GHz with 33 dBm/MHz DL PSD. 
· [10, Huawei] Observation 2: For 4GHz scenario with PSD 33dBm/MHz, the coverage of 5MHz RedCap UE (BW1) is better than the bottleneck channels of R15 Ref UE and R17 RedCap UE.
· [17, Nokia] The trends of the hardware link budget of all three UEs for all the channels are very similar to those observed in the Urban 2.6 GHz scenario. Thus, we have the following observations.
· Observation 6: PUSCH is the limiting channel for the Rel-15 reference UE in the Urban 4 GHz (TDD) scenario with gNB PSD of 33 dBm/MHz.
· Observation 7: The hardware link budget of all the considered channels for the Rel-18 eRedCap UE with maximum supported bandwidth of 11 PRBs in 5 MHz is better than that of the limiting channel of the Rel-15 reference UE in the Urban 4 GHz (TDD) scenario with gNB PSD of 33 dBm/MHz.
· [21 Samsung] Observations for Urban 4.0GHz and DL PSD 33dBm/MHz
· PUSCH is bottleneck channel for both Rel-15 NR UE and Rel-17 RedCap UE.
· Under no assumption of additional 3dB antenna efficiency loss for Rel-18 eRedCap, there is no need of coverage recovery for all channels with both BW1 and BW3.
· Under the assumption of additional 3dB antenna efficiency loss for Rel-18 eRedCap, there is no need of coverage recovery for all channels with both BW1 and BW3.
· [26 QC] For SIB1, 44RB with clipping option and 10RB option of 4GHz Urban scenario shows coverage loss by <1 dB compared with bottleneck channels when 3dB antenna efficiency loss is considered.
· [26, QC] For PDCCH CSS, AL2 option of 4GHz Urban scenario shows coverage loss by <1 dB compared with bottleneck channels when 3dB antenna efficiency loss is considered
· [26, QC] For PBCH, -	All options do not show coverage issues compared with bottleneck channels regardless of whether 3dB antenna efficiency loss is considered or not.
For Urban scenario at 4GHz with PSD 24dBm/MHz, following observations have been made by companies: 
· [9, Ericsson] Observation 4: For Urban scenario at 4 GHz with 24 dBm/MHz DL PSD, without the assumption of 3-dB UE antenna efficiency loss, coverage recovery is needed for PBCH, PDCCH, SIB1, Msg3, and Msg4. With the assumption of the antenna efficiency loss, coverage recovery is needed also for PDSCH.
· [10, Huawei] Observation 3: For 4GHz scenario with PSD 24dBm/MHz, nearly all the channels’ coverage of 5MHz RedCap UE (BW1) are better than the bottleneck channels of R15 Ref UE and R17 RedCap UE, except for AL-2 PDCCH in CSS and USS and Msg4.

Following a same methodology as in previous scenarios, the following tables about bottleneck channel identification and coverage margins are generated. Companies, please review the following tables for coverage evaluation results. Note: @ Sourcing companies with results for any of the two scenarios, please confirm your results are correctly captured.

(Obsolete, replaced by Proposal 8.2.3-1b) FL3 High Priority Proposal 8.2.3-1a: Capture the following coverage evaluation results to Clause 8.2.3 for Urban scenario at 4GHz with 11-PRB UE BW and 33dBm/MHz DL PSD
· Table 8.2.3-[1] in Cov-8.2.3-4GHz-11PRB-33dBm-tab001-botMIL-v003.docx
· Table 8.2.3-[2] (part 1)] and Table 8.2.3-[2] (part 2) in Cov-8.2.3-4GHz-11PRB-33dBm-tab002-marginNoLoss-v003.docx.
· Table 8.2.3-[3] in Cov-8.2.3-4GHz-11PRB-33dBm-tab003-marginWithLoss-v003.docx.
· Note: The above tables are summarized from the following coverage evaluation Excel file
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/Evaluation/Coverage-4GHz-11PRBs-33dBmPSD-Opt/eRedCapCoverage-4GHz-11PRBs-33dBmPSD-Opt-v017-FL-Nokia2.xlsx

	Company
	Support? (Y/N)
	Correct results for your company (Y/N)
(Please confirm!)
	Comments

	
	
	
	

	
	
	
	

	
	
	
	




FL4 (FL3) High Priority Proposal 8.2.3-1b: Capture the following coverage evaluation results to Clause 8.2.3 for Urban scenario at 4GHz with 11-PRB UE BW and 33dBm/MHz DL PSD
· Table 8.2.3-[1] in Cov-8.2.3-4GHz-11PRB-33dBm-tab001-botMIL-v004.docx
· Table 8.2.3-[2] (part 1)] and Table 8.2.3-[2] (part 2) in Cov-8.2.3-4GHz-11PRB-33dBm-tab002-marginNoLoss-v004.docx.
· Table 8.2.3-[3] in Cov-8.2.3-4GHz-11PRB-33dBm-tab003-marginWithLoss-v004.docx.
· Note: The above tables are summarized from the following coverage evaluation Excel file
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/Evaluation/Coverage-4GHz-11PRBs-33dBmPSD-Opt/eRedCapCoverage-4GHz-11PRBs-33dBmPSD-Opt-v018-Nokia2-Intel2.xlsx
· Note (IMPORTANT): If your results are wrongly captured or you need to update your results, please update directly to the applicable tables in the following folder and follow the instructions that I sent out to RAN1 email reflector
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/9.6.2/Tables


	Company
	Support? (Y/N)
	Correct results for your company (Y/N)
(Please confirm!)
	Comments

	CATT
	Y
	Y
	

	Intel
	Y
	Y
	

	Ericsson
	Y
	Y
	

	Samsung
	Y
	Y
	

	Nokia, NSB
	Y
	Y
	

	
	
	
	





(Obsolete, replaced by Proposal 8.2.3-2a-1) FL3 High Priority Proposal 8.2.3-2a: Capture the following coverage evaluation results to Clause 8.2.3 for Urban scenario at 4GHz with 11-PRB UE BW and 24dBm/MHz DL PSD
· Table 8.2.3-[4] in Cov-8.2.3-4GHz-11PRB-24dBm-tab001-botMIL-v003.docx.
· Table 8.2.3-[5] (part 1)] and Table 8.2.3-[5] (part 2) in Cov-8.2.3-4GHz-11PRB-24dBm-tab002-marginNoLoss-v003.docx.
· Table 8.2.3-[5] in Cov-8.2.3-4GHz-11PRB-24dBm-tab003-marginWithLoss-v003.docx.
· Note: The above tables are summarized from the following coverage evaluation Excel file
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/Evaluation/Coverage-4GHz-11PRBs-24dBmPSD-Opt-Opt/eRedCapCoverage-4GHz-11PRBs-24dBmPSD-Opt-Opt-v012-CATT3-FL.xlsx

	Company
	Support? (Y/N)
	Correct results for your company (Y/N)
(Please confirm!)
	Comments

	
	
	
	

	
	
	
	




FL4 (FL3) High Priority Proposal 8.2.3-2a-1: Capture the following coverage evaluation results to Clause 8.2.3 for Urban scenario at 4GHz with 11-PRB UE BW and 24dBm/MHz DL PSD
· Table 8.2.3-[4] in Cov-8.2.3-4GHz-11PRB-24dBm-tab001-botMIL-v004.docx.
· Table 8.2.3-[5] (part 1)] and Table 8.2.3-[5] (part 2) in Cov-8.2.3-4GHz-11PRB-24dBm-tab002-marginNoLoss-v004.docx.
· Table 8.2.3-[5] in Cov-8.2.3-4GHz-11PRB-24dBm-tab003-marginWithLoss-v004.docx.
· Note: The above tables are summarized from the following coverage evaluation Excel file
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/Evaluation/Coverage-4GHz-11PRBs-33dBmPSD-Opt/eRedCapCoverage-4GHz-11PRBs-33dBmPSD-Opt-v018-Nokia2-Intel2.xlsx
· Note (IMPORTANT): If your results are wrongly captured or you need to update your results, please update directly to the applicable tables in the following folder and follow the instructions that I sent out to RAN1 email reflector
· https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_110/Inbox/drafts/9.6(FS_NR_redcap_enh)/9.6.2/Tables
· 

	Company
	Support? (Y/N)
	Correct results for your company (Y/N)
(Please confirm!)
	Comments

	CATT
	Y
	Y
	

	Intel
	Y
	Y
	

	Ericsson
	Y
	Y
	

	Samsung
	Y
	Y
	

	
	
	
	

	
	
	
	



FL6 (FL5) High Priority Question 8.2.3-3a: Can the following TP be used as baseline text for Clause 8.2.3 for Urban scenario at 4GHz with 33dBm/MHz in TR 38.865? If no, please comment.
	For this Urban scenario at 4 GHz, sourcing companies could optionally report evaluation results with maximum 11-PRB UE bandwidth under different under different downlink power spectrum density (PSD) assumptions of 33dBm/MHz and/or 24dBm/MHz.
For Urban scenario at 4 GHz with downlink power spectrum density of 33dBm/MHz, the bottleneck channel for the reference NR UE and the corresponding maximum isotropic loss (MIL) value by the sourcing companies [R1-220xxxx] are shown in Table 8.2.3-1. 
As can be seen from Table 8.2.3-1, for Urban scenario at 4 GHz, PUSCH is the bottleneck channel for the reference NR UE. 
Table 8.2.3-1: Bottleneck channels and MIL values for the reference NR UE in Urban scenario at 4GHz with downlink power spectrum density of 33 dBm/MHz
	Company
	Bottleneck Channel
	MIL (dB)

	Ericsson
	PUSCH
	139.24

	Samsung
	PUSCH
	142.04

	vivo
	PUSCH
	139.62

	Nokia
	PUSCH
	142.12

	MediaTek
	PUSCH(*)
	143.54

	CATT
	PUSCH
	145.14

	Huawei
	PUSCH
	140.03

	Lenovo
	PUSCH
	143.53

	Intel
	PUSCH
	141.19

	Qualcomm
	PUSCH
	139.99


Note: For sourcing company with (*), the bottleneck channel and its representative MIL value were derived from Table 9.1.3-1 of TR38.875.

In Urban scenario at 4 GHz with DL PSD of 33dBm/MHz, for the potential Rel-18 UE with maximum 11-PRB bandwidth, the coverage margins relative to the bottleneck channel of the reference NR UE are summarized in Table 8.2.3-2 (part 1 and part 2) and Table 8.2.3-3 (part1 and part2). In Table 8.2.3-2, no UE antenna efficiency loss is assumed for the potential Rel-18 UE. In Table 8.2.3-3, UE antenna efficiency loss of 3dB is assumed in both DL and UL for the potential Rel-18 UE. For every sourcing-company result, the coverage margin for each channel that has MIL below the bottleneck channel for the reference NR UE is highlighted in red. 
The representative value 1, number of samples 1, representative value 2, and number of samples 2 in the last four rows of Table 8.2.3-2 and Table 8.2.3-3 are determined according to the methodology described in clause 6.2. A negative value of the representative value for a channel of the potential Rel-18 UE indicates the coverage of the channel is worse than that of the bottleneck channel of the reference NR UE.
As can be seen from the representative values in Table 8.2.3-2 and Table 8.2.2-3, for Urban scenario at 4 GHz with DL PSD of 33 dBm/MHz and maximum 11-PRB UE bandwidth: 
•	Without 3-dB UE antenna efficiency loss: the representative values of the coverage margins for the potential Rel-18 UE with 11-PRB BW for all channels are positive.
•	With 3-dB UE antenna efficiency loss: the representative values of the coverage margins for the potential Rel-18 UE with 11-PRB BW for all channels are positive. It is noted that PDCCH CSS with AL2, SIB1 and PUSCH have slightly better coverage by less than 2dB than the bottleneck channel of the reference NR UE. 
It is noted that results of individual sourcing companies show that Urban scenario at 4 GHz with 33 dBm/MHz DL PSD follows similar trend as the Urban scenario at 2.6 GHz with 33 dBm/MHz DL PSD. 
As can be seen from the representative values in Table 8.2.3-2 and Table 8.2.3-3, PUSCH for the potential Rel-18 UE, with or without 3dB UE antenna efficiency loss, has better coverage than the bottleneck channel of the reference NR UE and hence coverage recovery is not needed for PUSCH. This is because the cell-edge target data rates are scaled by a factor of 0.25 for the potential Rel-18 UE compared to the reference Rel-17 RedCap UE.

Table 8.2.3-2 (part 1): In Urban scenario at 4GHz with DL PSD of 33 dBm/MHz, the coverage margins of the potential Rel-18 UE with maximum 11-PRB UE bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.3-1 when no UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin(dB)
	PBCH 
target BLER1%
	PBCH 
target BLER10%
	PDCCH CSS (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	PDCCH CSS (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	PDCCH CSS (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
	SIB1 BW>5MHz (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	SIB1 (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)
	Msg2  (BW1, 11 PRBs; TBS 72 bits)
	Msg4 (BW1, 11 PRBs; TBS 1040 bits)

	Ericsson
	6.63
	-
	4.63
	4.53
	-2.37
	-4.33
	-1.02
	4.78
	-0.07

	Samsung
	-
	-
	-
	-
	4.93
	-
	2.93
	11.53
	4.73

	vivo
	7.56
	12.71
	10.87
	9.38
	7.31
	8.85
	8.52
	-
	-

	Nokia
	16.09
	-
	13.09
	13.09
	9.09
	9.79
	9.29
	22.49
	8.59

	MediaTek
	12.43
	-
	7.33
	6.73
	2.63
	1.73
	4.53
	9.13
	5.33

	CATT
	10.13
	-
	4.73
	2.33
	-1.17
	0.13
	1.93
	5.43
	3.13

	Huawei
	15.53
	-
	11.73
	11.43
	7.23
	17.53
	13.33
	14.23
	9.53

	Lenovo
	8.13
	-
	-
	-
	4.44
	-
	3.63
	-
	-

	Intel
	16.82
	-
	4.05
	-
	5.07
	0.87
	4.57
	11.27
	6.17

	Qualcomm
	12.15
	-
	-
	-
	2.55
	2.15
	2.45
	8.95
	3.85

	Representative value 1 
	11.60
	N/A
	7.99
	8.45
	4.34
	4.36
	4.76
	10.28
	5.29

	# of samples 1
	8 
	1 
	6 
	5 
	9 
	7 
	9 
	7 
	7 

	Representative value 2
	11.72
	N/A
	7.86
	8.02
	4.12
	3.92
	4.73
	10.09
	5.30

	# of samples 2
	9
	1
	7
	6
	10
	8
	10
	8
	8



Table 8.2.3-2 (part 2): In Urban scenario at 4GHz with DL PSD of 33 dBm/MHz, the coverage margins of the potential Rel-18 UE with maximum 11-PRB UE bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.3-1 when no UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin (dB)
	PDCCH USS (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
	PDCCH USS (BW1, 11 PRBs; CORESET: 3 symbols, 12 PRBs; AL4)
	PDSCH (BW1, 11 PRBs; 0.5 Mbps)
	PRACH B4 (BW1, 11 PRBs)
	PRACH C2 (BW1, 11 PRBs)
	Msg3 (BW1, 11 PRBs)
	PUSCH (BW1, 11 PRBs; 0.25 Mbps)
	PUCCH 2bit (BW1, 11 PRBs)
	PUCCH 11bit (BW1, 11 PRBs)
	PUCCH 22 bits (BW1, 11 PRBs)

	Ericsson
	1.63
	5.73
	9.92
	15.56
	-
	11.96
	5.66
	11.05
	16.48
	14.55

	Samsung
	8.93
	14.13
	15.93
	-
	-
	7.96
	3.64
	17.57
	12.87
	10.47

	vivo
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Nokia
	9.09
	13.59
	15.79
	-
	-
	9.76
	4.04
	-
	-
	-

	MediaTek
	5.03
	11.23
	14.93
	-
	-
	-
	-
	-
	-
	-

	CATT
	2.83
	7.23
	11.63
	9.76
	-
	7.66
	5.36
	15.07
	13.67
	11.87

	Huawei
	7.23
	12.13
	14.73
	8.30
	8.40
	13.63
	5.40
	20.49
	18.19
	-

	Lenovo
	-
	-
	-
	-
	-
	10.67
	-
	-
	-
	-

	Intel
	6.24
	11.74
	10.24
	-
	-
	12.30
	5.59
	-
	-
	-

	Qualcomm
	-
	-
	14.65
	-
	-
	7.04
	4.51
	-
	-
	6.55

	Representative value 1 
	6.31
	11.17
	13.41
	9.76
	N/A
	10.05
	4.98
	16.32
	15.08
	11.17

	# of samples 1
	6 
	6 
	7 
	3 
	1 
	8 
	7 
	4 
	4 
	4 

	Representative value 2
	6.05
	11.18
	13.66
	9.76
	N/A
	10.05
	4.98
	16.32
	15.08
	11.17

	# of samples 2
	7
	7
	8
	3
	1
	8
	7
	4
	4
	4



Table 8.2.3-3 (part 1): In Urban scenario at 4GHz with DL PSD of 33 dBm/MHz, the coverage margins of the potential Rel-18 UE with maximum 11-PRB UE bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.3-1 when 3dB UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin(dB) 
	PBCH 
target BLER1%
	PBCH 
target BLER10%
	PDCCH CSS (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	PDCCH CSS (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	PDCCH CSS (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
	SIB1 BW>5MHz (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	SIB1 (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)
	Msg2  (BW1, 11 PRBs; TBS 72 bits)
	Msg4 (BW1, 11 PRBs; TBS 1040 bits)

	Ericsson
	3.63
	-
	1.63
	1.53
	-5.37
	-7.33
	-4.02
	1.78
	-3.07

	Samsung
	-
	-
	-
	-
	1.93
	-
	-0.07
	8.53
	1.73

	vivo
	4.56
	9.71
	7.87
	6.38
	4.31
	5.85
	5.52
	-
	-

	Nokia
	13.09
	-
	10.09
	10.09
	6.09
	6.79
	6.29
	19.49
	5.59

	MediaTek
	9.43
	-
	4.33
	3.73
	-0.37
	-1.27
	1.53
	6.13
	2.33

	CATT
	7.13
	-
	1.73
	-0.67
	-4.17
	-2.87
	-1.07
	2.43
	0.13

	Huawei
	12.53
	-
	8.73
	8.43
	4.23
	14.53
	10.33
	11.23
	6.53

	Lenovo
	5.13
	-
	-
	-
	1.44
	-
	0.63
	-
	-

	Intel
	13.82
	-
	1.05
	-
	2.07
	-2.13
	1.57
	8.27
	3.17

	Qualcomm
	9.15
	-
	-
	-
	-0.45
	-0.85
	-0.55
	5.95
	0.85

	Representative value 1
	8.60
	N/A
	4.99
	5.45
	1.34
	1.36
	1.76
	7.28
	2.29

	# of samples 1
	8 
	1 
	6 
	5 
	9 
	7 
	9 
	7 
	7 

	Representative value 2
	8.72
	N/A
	4.86
	5.02
	1.12
	0.92
	1.73
	7.09
	2.30

	# of samples 2
	9
	1
	7
	6
	10
	8
	10
	8
	8



Table 8.2.3-4 (part 2): In Urban scenario at 4GHz with DL PSD of 33 dBm/MHz, the coverage margins of the potential Rel-18 UE with maximum 11-PRB UE bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.3-1 when 3dB UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin(dB)
	PDCCH USS (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
	PDCCH USS (BW1, 11 PRBs; CORESET: 3 symbols, 12 PRBs; AL4)
	PDSCH (BW1, 11 PRBs; 0.5 Mbps)
	PRACH B4 (BW1, 11 PRBs)
	PRACH C2 (BW1, 11 PRBs)
	Msg3 (BW1, 11 PRBs)
	PUSCH (BW1, 11 PRBs; 0.25 Mbps)
	PUCCH 2bit (BW1, 11 PRBs)
	PUCCH 11bit (BW1, 11 PRBs)
	PUCCH 22 bits (BW1, 11 PRBs)

	Ericsson
	-1.37
	2.73
	6.92
	12.56
	-
	8.96
	2.66
	8.05
	13.48
	11.55

	Samsung
	5.93
	11.13
	12.93
	-
	-
	4.96
	0.64
	14.57
	9.87
	7.47

	vivo
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Nokia
	6.09
	10.59
	12.79
	-
	-
	6.76
	1.04
	-
	-
	-

	MediaTek
	2.03
	8.23
	11.93
	-
	-
	-
	-
	-
	-
	-

	CATT
	-0.17
	4.23
	8.63
	6.76
	-
	4.66
	2.36
	12.07
	10.67
	8.87

	Huawei
	4.23
	9.13
	11.73
	5.30
	5.40
	10.63
	2.40
	17.49
	15.19
	-

	Lenovo
	-
	-
	-
	-
	-
	7.67
	-
	-
	-
	-

	Intel
	3.24
	8.74
	7.24
	-
	-
	9.30
	2.59
	-
	-
	-

	Qualcomm
	-
	-
	11.65
	-
	-
	4.04
	1.51
	-
	-
	3.55

	Representative value 1
	3.31
	8.17
	10.41
	6.76
	N/A
	7.05
	1.98
	13.32
	12.08
	8.17

	# of samples 1
	6 
	6 
	7 
	3 
	1 
	8 
	7 
	4 
	4 
	4 

	Representative value 2
	3.05
	8.18
	10.66
	6.76
	N/A
	7.05
	1.98
	13.32
	12.08
	8.17

	# of samples 2
	7
	7
	8
	3
	1
	8
	7
	4
	4
	4







	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




FL6 (FL5) High Priority Question 8.2.3-4a: Can the following TP be used as baseline text for Clause 8.2.3 for Urban scenario at 4GHz with 24dBm/MHz in TR 38.865? If no, please comment.
	For Urban scenario at 4 GHz with downlink power spectrum density of 24 dBm/MHz, the bottleneck channel for the reference NR UE and the corresponding maximum isotropic loss (MIL) value by the sourcing companies [R1-220xxxx] are shown in Table 8.2.3-4. For the potential Rel-18 UE with maximum 11-PRB bandwidth, the coverage margins relative to the bottleneck channel of the reference NR UE are summarized in Table 8.2.3-5 (part 1 and part 2) and Table 8.2.3-6 (part1 and part2). In Table 8.2.3-5, no UE antenna efficiency loss is assumed for the potential Rel-18 UE. In Table 8.2.3-6, UE antenna efficiency loss of 3dB is assumed in both DL and UL for the potential Rel-18 UE. For every sourcing-company result, the coverage margin for each channel that has MIL below the bottleneck channel for the reference NR UE is highlighted in red. 
The representative value 1, number of samples 1, representative value 2, and number of samples 2 in the last four rows of Table 8.2.3-5 and Table 8.2.3-6 are determined according to the methodology described in clause 6.2. A negative value of the representative value for a channel of the potential Rel-18 UE indicates the coverage of the channel is worse than that of the bottleneck channel of the reference NR UE.
As can be seen from Table 8.2.3-1 and Table 8.2.3-4, for Urban scenario at 4 GHz, when DL PSD is reduced from 33dBm/MHz to 24dBm/MHz, PUSCH is still the bottleneck channel for the reference NR UE. This implies for the reference NR UE all downlink channels have more link budgets than PUSCH by at least 9dB when DL PSD is 33dBm/MHz. 
Table 8.2.3-4: Bottleneck channels and MIL values for the reference NR UE in Urban scenario at 4GHz with downlink power spectrum density of 24 dBm/MHz
	Company
	Bottleneck Channel
	MIL (dB)

	Ericsson
	PUSCH
	139.24

	Samsung
	PUSCH
	142.04

	vivo
	PUSCH
	139.62

	MediaTek
	PUSCH(*)
	143.54

	CATT
	PUSCH
	145.14

	Huawei
	PUSCH
	140.03

	Intel
	PUSCH
	141.19

	Qualcomm
	PUSCH
	139.99


Note: For sourcing company with (*), the bottleneck channel and its MIL value were derived from Table 9.1.3-1 of TR38.875.
As can be seen from the representative values in Table 8.2.3-5 and Table 8.2.3-6, for Urban scenario at 4 GHz with DL PSD of 24 dBm/MHz and maximum 11-PRB UE bandwidth: 
· Without 3-dB UE antenna efficiency loss: PDCCH CSS, SIB1, Msg4, and PDCCH USS with AL2 have worse coverage than the bottleneck channel of the reference NR UE. For other downlink channels, PBCH, Msg2, and PDCCH USS with AL4, the coverage margins are less than 3dB. Only PDSCH has a coverage margin slightly more than 3dB than the bottleneck channel. 
· With 3-dB UE antenna efficiency loss: PBCH, PDCCH CSS, SIB1, Msg2, Msg4, and PDCCH USS all show worse coverage than the bottleneck channel of the reference NR UE. PDSCH has a similar coverage to the bottleneck channel. 
Like other scenario, it again can be seen from the representative values in Table 8.2.3-5 and Table 8.2.3-6, PUSCH for the potential Rel-18 UE, with or without 3dB UE antenna efficiency loss, has better coverage than the bottleneck channel of the reference NR UE and hence coverage recovery is not needed for PUSCH. This is because the cell-edge target data rates are scaled by a factor of 0.25 for the potential Rel-18 UE compared to the reference Rel-17 RedCap UE.
Table 8.2.3-5 (part 1): In Urban scenario at 4GHz with DL PSD of 24 dBm/MHz, the coverage margins of the potential Rel-18 UE with maximum 11-PRB UE bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.3-4 when no UE antenna efficiency loss is assumed for the potential Rel-18 UE. 
	Coverage margin(dB)
	PBCH 
target BLER1%
	PBCH 
target BLER10%
	PDCCH CSS (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	PDCCH CSS (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	PDCCH CSS (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
	SIB1 BW>5MHz (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	SIB1 (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)
	Msg2  (BW1, 11 PRBs; TBS 72 bits)
	Msg4 (BW1, 11 PRBs; TBS 1040 bits)

	Ericsson
	-2.37
	-
	-4.37
	-4.47
	-11.37
	-13.33
	-
	-4.22
	-9.07

	Samsung
	-
	-
	-
	-
	-4.07
	-
	-6.07
	2.53
	-4.27

	vivo
	-1.44
	3.71
	1.87
	0.38
	-1.69
	-0.15
	-0.48
	-
	-

	MediaTek
	3.43
	-
	-1.67
	-2.27
	-6.37
	-7.27
	-4.47
	0.13
	-3.67

	CATT
	1.13
	-
	-4.27
	-6.67
	-10.17
	-8.87
	-7.07
	-3.57
	-5.87

	Huawei
	6.53
	-
	2.73
	2.43
	-1.77
	8.53
	4.33
	5.23
	0.53

	Intel
	7.82
	-
	0.97
	-0.13
	-3.93
	-8.13
	-4.43
	2.27
	-2.83

	Representative value 1
	2.07
	N/A
	-0.48
	-1.41
	-4.99
	-5.72
	-3.66
	0.41
	-4.32

	# of samples 1
	5 
	1 
	5 
	5 
	6 
	5 
	5 
	5 
	5 

	Representative value 2 
	2.41
	N/A
	-0.78
	-1.62
	-5.26
	-6.11
	-3.86
	0.34
	-4.16

	# of samples 2
	6
	1
	6
	6
	7
	6
	6
	6
	6



Table 8.2.3-5 (part 2): In Urban scenario at 4GHz with DL PSD of 24 dBm/MHz, the coverage margins of the potential Rel-18 UE with maximum 11-PRB UE bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.3-4 when no UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin
(dB)
	PDCCH USS (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
	PDCCH USS (BW1, 11 PRBs; CORESET: 3 symbols, 12 PRBs; AL4)
	PDSCH (BW1, 11 PRBs; 0.5 Mbps)
	PRACH B4 (BW1, 11 PRBs)
	PRACH C2 (BW1, 11 PRBs)
	Msg3 (BW1, 11 PRBs)
	PUSCH (BW1, 11 PRBs; 0.25 Mbps)
	PUCCH 2bit (BW1, 11 PRBs)
	PUCCH 11bit (BW1, 11 PRBs)
	PUCCH 22 bits (BW1, 11 PRBs)

	Ericsson
	-7.37
	-3.27
	0.92
	15.56
	-
	11.96
	5.66
	11.05
	16.48
	14.55

	Samsung
	-0.07
	5.13
	6.93
	-
	-
	7.96
	3.64
	17.57
	12.87
	10.47

	vivo
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	MediaTek
	-3.97
	2.23
	5.93
	-
	-
	-
	-
	-
	-
	-

	CATT
	-6.17
	-1.77
	2.63
	9.76
	-
	7.66
	5.36
	15.07
	13.67
	11.67

	Huawei
	-1.77
	3.13
	5.73
	8.30
	8.40
	13.63
	5.40
	20.49
	18.19
	-

	Intel
	-2.76
	2.74
	1.24
	-
	-
	12.30
	5.59
	-
	-
	-

	Representative value 1
	-3.57
	1.37
	3.20
	9.76
	N/A
	10.74
	5.45
	16.32
	15.08
	11.67

	# of samples 1
	5 
	5 
	5 
	3 
	1 
	5 
	5 
	4 
	4 
	3 

	Representative value 2 
	-3.67
	1.58
	3.88
	9.76
	N/A
	10.74
	5.45
	16.32
	15.08
	11.67

	# of samples 2
	6
	6
	6
	3
	1
	5
	5
	4
	4
	3



Table 8.2.3-6 (part 1): In Urban scenario at 4GHz with DL PSD of 24 dBm/MHz, the coverage margins of the potential Rel-18 UE with maximum 11-PRB UE bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.3-4 when 3dB UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin(dB)
	PBCH 
target BLER1%
	PBCH 
target BLER10%
	PDCCH CSS (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	PDCCH CSS (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	PDCCH CSS (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)
	SIB1 BW>5MHz (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	SIB1 (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)
	Msg2  (BW1, 11 PRBs; TBS 72 bits)
	Msg4 (BW1, 11 PRBs; TBS 1040 bits)

	Ericsson
	-5.37
	-
	-7.37
	-7.47
	-14.37
	-16.33
	-
	-7.22
	-12.07

	Samsung
	-
	-
	-
	-
	-7.07
	-
	-9.07
	-0.47
	-7.27

	vivo
	-4.44
	0.71
	-1.13
	-2.62
	-4.69
	-3.15
	-3.48
	-
	-

	MediaTek
	0.43
	-
	-4.67
	-5.27
	-9.37
	-10.27
	-7.47
	-2.87
	-6.67

	CATT
	-1.87
	-
	-7.27
	-9.67
	-13.17
	-11.87
	-10.07
	-6.57
	-8.87

	Huawei
	3.53
	-
	-0.27
	-0.57
	-4.77
	5.53
	1.33
	2.23
	-2.47

	Intel
	4.82
	-
	-2.03
	-3.13
	-6.93
	-11.13
	-7.43
	-0.73
	-5.83

	Representative value 1
	-0.93
	N/A
	-3.48
	-4.41
	-7.99
	-8.72
	-6.66
	-2.59
	-7.32

	# of samples 1
	5 
	1 
	5 
	5 
	6 
	5 
	5 
	5 
	5 

	Representative value 2
	-0.59
	N/A
	-3.78
	-4.62
	-8.26
	-9.11
	-6.86
	-2.66
	-7.16

	# of samples 2
	6
	1
	6
	6
	7
	6
	6
	6
	6



Table 8.2.3-6 (part 2): In Urban scenario at 4GHz with DL PSD of 24 dBm/MHz, the coverage margins of the potential Rel-18 UE with maximum 11-PRB UE bandwidth compared to the bottleneck channel for the reference NR UE in Table 8.2.3-4 when 3dB UE antenna efficiency loss is assumed for the potential Rel-18 UE.
	Coverage margin(dB)
	PDCCH USS (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2; baseline)
	PDCCH USS (BW1, 11 PRBs; CORESET: 3 symbols, 12 PRBs; AL4)
	PDSCH (BW1, 11 PRBs; 0.5 Mbps)
	PRACH B4 (BW1, 11 PRBs)
	PRACH C2 (BW1, 11 PRBs)
	Msg3 (BW1, 11 PRBs)
	PUSCH(BW1, 11 PRBs; 0.25 Mbps)
	PUCCH 2bit (BW1, 11 PRBs)
	PUCCH 11bit (BW1, 11 PRBs)
	PUCCH 22 bits (BW1, 11 PRBs)

	Ericsson
	-10.37
	-6.27
	-2.08
	12.56
	-
	8.96
	2.66
	8.05
	13.48
	11.55

	Samsung
	-3.07
	2.13
	3.93
	-
	-
	4.96
	0.64
	14.57
	9.87
	7.47

	vivo
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	MediaTek
	-6.97
	-0.77
	2.93
	-
	-
	-
	-
	-
	-
	-

	CATT
	-9.17
	-4.77
	-0.37
	6.76
	-
	4.66
	2.36
	12.07
	10.67
	8.67

	Huawei
	-4.77
	0.13
	2.73
	5.30
	5.40
	10.63
	2.40
	17.49
	15.19
	-

	Intel
	-5.76
	-0.26
	-1.76
	-
	-
	9.30
	2.59
	-
	-
	-

	Representative value 1
	-6.57
	-1.63
	0.20
	6.76
	N/A
	7.74
	2.45
	13.32
	12.08
	8.67

	# of samples 1
	5 
	5 
	5 
	3 
	1 
	5 
	5 
	4 
	4 
	3 

	Representative value 2
	-6.67
	-1.42
	0.88
	6.76
	N/A
	7.74
	2.45
	13.32
	12.08
	8.67

	# of samples 2
	6
	6
	6
	3
	1
	5
	5
	4
	4
	3







	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	




Summary of coverage impact evaluation
F5 (FL4, FL3, FL2) High Priority Question 8.2.4-1a: Can the following TP be used as a baseline text for TR 38.865? If no, please suggest any necessary modification in the Comments field.
	For all scenarios, it is worth noting that coverage recovery is not needed for PUSCH as the cell-edge target data rates are scaled by a factor of 0.25 for the 5-MHz UE compared to the Rel-17 RedCap UE.



	Company
	Y/N
	Comments

	CATT
	Y
	Y

	Intel
	Y
	

	Ericsson
	Y
	

	Samsung
	Y
	

	DOCOMO
	Y
	

	Nokia, NSB
	Y
	

	ZTE, Sanechips
	Y
	



F6-1 High Priority Proposal 8.2.4-2a: Adopt the following TP as a baseline text for clause 8.2.4 in TR 38.865. If no, please suggest any necessary modification in the Comments field.
	In the coverage evaluation in Clause 8.2.1 through Clause 8.2.3, we have assumed the potential Rel-18 is a UE with maximum bandwidth reduced to 5MHz in both RF and BB, i.e., the BW1 scheme described in Clause 7.2, and have studied the impact of the reduced maximum UE bandwidth to 5MHz on coverage in different deployment scenarios.
When comparing to the bottleneck channels of the reference NR UE, the evaluation results on coverage margins in sections 8.2.1 through 8.2.3 can be summarized as follows for the potential Rel-18 UE with BW1 cost reduction scheme. 
· For Urban scenario at 2.6 GHz with 11-PRB UE BW and DL PSD of 33 dBm/MHz:
· Without 3dB antenna efficiency loss: all channels have positive coverage margins
· With 3dB antenna efficiency loss: all channels have positive coverage margins except for PDCCH CSS with AL2 and SIB1. Both are slightly worse than the bottleneck channel of the reference NR UE by less than 1dB. 
· For Urban scenario at 2.6 GHz with 12-PRB UE BW and DL PSD of 33 dBm/MHz):
· All channels have positive coverage margins with or without 3dB antenna efficiency loss. 
· For Rural scenario at 0.7 GHz: 
· Without 3dB antenna efficiency loss: all channels have positive coverage margins except for PDCCH CSS with AL2 and SIB1. Both are slightly worse than the bottleneck channel of the reference NR UE by less than 1dB. 
· With 3dB antenna efficiency loss: all channels have positive coverage margins except for Msg3 which is worse than the bottleneck channel by less than 0.1dB.
· For Urban scenario at 4 GHz (with 11-PRB UE BW and DL PSD of 24 dBm/MHz):
· Without 3dB antenna efficiency loss: PDCCH CSS, SIB1, Msg4, and PDCCH USS with AL2 have worse coverage than the bottleneck channel of the reference NR UE.
· With 3dB UE antenna efficiency loss: PBCH, PDCCH CSS, SIB1, Msg2, Msg4, and PDCCH USS all show worse coverage than the bottleneck channel of the reference NR UE. 
Based on the above summary on coverage margins, we know that the determination of which channels have worse coverage than the bottleneck channel of reference NR UE, and the amount of coverage margins, would depend on the deployment scenario, on whether the 3dB UE antenna efficiency loss is assumed for the potential Rel-18 UE, and the value of DL PSD. 
Furthermore, they would depend on which cost reduction schemes are considered. The impact of cost reduction schemes on coverage is summarized in Clause 9.
When comparing with the reference NR UE or the Rel-17 RedCap UE, significant coverage degradation has been observed for broadcast channels including PBCH, PDCCH CSS, and SIB1 due to the reduced maximum UE bandwidth to 5MHz. 
In Rural scenario with 15kHz SCS, the bandwidth of PBCH is 3.6MHz and is confined within the potential Rel-18 UE’s bandwidth. The potential Rel-18 UE can receive the entire PBCH without puncturing in this scenario. On the other hand, in Urban scenario with 30kHz SCS, the bandwidth of PBCH 7.2MHz which is not confined within the potential Rel-18 UE’s bandwidth and 
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Appendix A: 3GPP Agreements
RAN1 made the following agreements related to study of further UE complexity reduction:
	R1-2205281         FL summary #1 on potential solutions to further reduce RedCap UE complexity	Moderator (Ericsson)
R1-2205433         FL summary #2 on potential solutions to further reduce RedCap UE complexity	Moderator (Ericsson)
R1-2205434         FL summary #3 on potential solutions to further reduce RedCap UE complexity	Moderator (Ericsson)
R1-2205435         FL summary #4 on potential solutions to further reduce RedCap UE complexity	Moderator (Ericsson)


Evaluation methodology for UE complexity reduction

Agreement:
For cost reduction estimation, the detailed cost breakdown for the Rel-15 reference NR devices (as provided in Table 6.1-1 in TR 38.875) is reused.

Agreement:
For comparison with a Rel-17 baseline when evaluating the potential Rel-18 UE complexity reduction features,
· The Rel-17 RedCap UE supports 20 MHz, 1 Rx, 1 layer, DL 64QAM, UL 64QAM, FDD or TDD.
· In addition, optional results for the following comparisons can also be reported:
· Results for HD-FDD UEs
· Results for UEs with 2 Rx
· In all comparisons, the UEs being compared have the same number of antenna branches, the same number of layers, the same maximum supported modulation order, and the same duplex mode (among HD-FDD, FD-FDD, and TDD).

Agreement:
· The impact on memory size/cost/complexity (external to the RF and BB parts) from the studied UE complexity reduction features can be considered in the study.
· This potential impact will not be included in the quantitative UE complexity reduction estimates.
· L2 buffer size assumptions can be based on TS 38.306 clause 4.1.4 (“Total layer 2 buffer size for DL/UL”).
· FFS whether/how to capture in the TR

Agreement:
For each potential Rel-18 further UE complexity reduction feature, at least the following aspects will be studied:
· UE complexity reduction
· Performance impacts [details FFS]
· Network deployment and coexistence impacts [details FFS]
· Specification impacts


Further UE bandwidth reduction

Agreement:
· The following options for further UE bandwidth reduction can be studied:
· Option BW1: Both RF and BB bandwidths are 5 MHz for UL and DL.
· Option BW3: 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH with 20 MHz RF bandwidth for UL and DL. The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· In addition, optional results for the following option can also be reported:
· Option BW2: 5 MHz BB bandwidth for all signals and channels with 20 MHz RF bandwidth for UL and DL. 
· At least the following cases are studied:
· The resource allocation spans a bandwidth of maximum 5 MHz (Maximum UE channel bandwidth).
· The same option is used for UL and DL.
· The same option is used for idle/inactive and connected mode.
· It is FFS whether to study other cases.
· Note: As part of study of above options, it is not precluded to indicate that an observation is relevant for UL only or DL only.

Agreement:
· For Options BW1,
· For 15 kHz SCS, 25 contiguous RBs are assumed to fit within the 5 MHz.
· For 30 kHz SCS, 11 contiguous RBs are assumed to fit within the 5 MHz.
· Larger number of RBs that fit within 5 MHz can optionally be studied.
· For Options BW2,
· For 15 kHz SCS, 25 contiguous RBs are assumed to fit within the 5 MHz.
· For 30 kHz SCS, 11 contiguous RBs are assumed to fit within the 5 MHz.
· Larger number of RBs that fit within 5 MHz can optionally be studied.
· For Options BW3,
· For 15 kHz SCS, 25 contiguous RBs are assumed to fit within the 5 MHz.
· For 30 kHz SCS, 11 contiguous RBs are assumed to fit within the 5 MHz.
· Larger number of RBs that fit within 5 MHz can optionally be studied.
· Relevant assumptions (e.g., regarding potential scheduling restrictions) should be reported.


Further UE peak rate reduction

Agreement:
· The following options for further UE peak rate reduction can be studied:
· Option PR1: Relaxation of the constraint   for peak data rate reduction.
· Option PR2: Restriction of maximum TBS for PDSCH and PUSCH.
· Option PR3: Restriction of maximum number of PRBs for PDSCH and PUSCH.
· At least the following cases are studied:
· The studied peak rate reduction applies to both UE-specific (unicast) and common (broadcast) channels.
· The resource allocation spans a bandwidth of maximum 20 MHz (maximum UE channel bandwidth).
· The same option is used for UL and DL.
· The same option is used for idle/inactive and connected mode.
· It is FFS whether to study other cases.
· Note: As part of study of above options, it is not precluded to indicate that an observation is relevant for UL only or DL only.

Agreement:
· The restricted number of PRBs in Option PR3 is a hardcoded limit.

Agreement:
· For Option PR1,
· The relaxed constraint is 1 (instead of 4).
· Other values for the relaxed constraint that meet the 10-Mbps peak rate target can optionally be studied.
· The parameters ([image: C:\..\..\..\..\..\Users\cmcc\AppData\Roaming\Foxmail7\Temp-9192-20220519203036\Attach\image001(05-19-20-35-18)(1).png], [image: C:\..\..\..\..\..\Users\cmcc\AppData\Roaming\Foxmail7\Temp-9192-20220519203036\Attach\image002(05-19-20-35-18)(1).png], [image: C:\..\..\..\..\..\Users\cmcc\AppData\Roaming\Foxmail7\Temp-9192-20220519203036\Attach\image003(05-19-20-35-18)(1).png]) [38.306] can be as in Rel-17 RedCap.
· For Option PR2,
· For 15 kHz SCS, the maximum TBS is 10000 bits per TB and per slot.
· For 30 kHz SCS, the maximum TBS is 5000 bits per TB and per slot.
· For Option PR3,
· For 15 kHz SCS, the maximum number of RBs is 25.
· For 30 kHz SCS, the maximum number of RBs is 11.
· Other number of RBs that meet the 10-Mbps peak rate target can optionally be studied.
· Note: It is not precluded to report results also for other values.
· Relevant assumptions (e.g., regarding potential limitations of the TBS sum in case of more than one simultaneous TB) should be reported.


Relaxed UE processing timeline

Agreement:
· The following options for relaxed UE processing timeline will be studied:
· Option PT1: Relaxation of UE processing time for PDSCH/PUSCH in terms of N1 and N2
· Option PT2: Relaxation of UE processing time for CSI in terms of Z and Z’
· UE complexity reduction estimates for relaxed UE processing timeline are only reported for combinations with UE bandwidth reduction or UE peak rate reduction.

Agreement:
· In Option PT1, the relaxation factor for N1 and N2 is 2.
· In Option PT2, the relaxation factor for Z and Z’ is 2.
· The combination of Options PT1 and PT2 is also studied.


Combinations of UE complexity reduction techniques

Agreement:
· UE complexity reduction is studied for the following combinations:
1. Reference case (Rel-17 RedCap UE)
2. BW1 + PT1 + PT2
3. BW3 + PT1 + PT2
4. PR1 + PT1 + PT2
5. PR3 + PT1 + PT2
· In addition, optional results for the following combinations can also be reported:
1. BW1 + PT1
2. BW3 + PT1
3. PR1 + PT1
4. PR3 + PT1
5. BW2 + PT1 + PT2
6. PR2 + PT1 + PT2




RAN1 made the following agreements related to simulation needs and assumptions:
	R1-2205257         FL summary #1 on simulation needs and assumptions for further reduce UE complexity	Moderator (NTT DOCOMO)
R1-2205416         FL summary #2 on simulation needs and assumptions for further reduce UE complexity	Moderator (NTT DOCOMO, INC.)
R1-2205521         FL summary #3 on simulation needs and assumptions for further reduce UE complexity	Moderator (NTT DOCOMO, INC.)
R1-2205544         FL summary #4 on simulation needs and assumptions for further reduce UE complexity	Moderator (NTT DOCOMO, INC.)
R1-2205604         FL summary #5 on simulation needs and assumptions for further reduce UE complexity	Moderator (NTT DOCOMO, INC.)
R1-2205643         FL summary #6 on simulation needs and assumptions for further reduce UE complexity	Moderator (NTT DOCOMO, INC.)


Evaluation of other aspects than coverage impact

Conclusion:
· SLS evaluation for network capacity and spectral efficiency is not conducted in Rel-18 RedCap SI.

Agreement:
· Following evaluations are not conducted in Rel-18 RedCap SI
· Latency
· Throughput
· Power saving gain

Conclusion:
· Evaluation of PDCCH blocking probability is not conducted in Rel-18 RedCap SI


Evaluation of coverage impact

Agreement:
· Evaluation methodology and assumption in Clause 6.3 in TR 38.875 is reused for coverage evaluation of reference UE and Rel-17 RedCap UE.
· Note: It is up to each company whether to reuse the LLS results

Agreement:
· For coverage evaluation of Rel-18 RedCap UE, 1 Tx branch is assumed.
 
Agreement:
· For coverage evaluation of Rel-17 and Rel-18 RedCap UEs, only 1 Rx branch is assumed.
· Note: it does not mean that 2Rx is precluded for Rel-18 RedCap UE
 
Agreement:
· 3dB antenna efficiency loss can be optionally assumed for coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”

Agreement:
· At least the option of RF+BB BW reduction to 5MHz is considered for coverage evaluation
· FFS whether/which other options are also considered
· FFS which DL/UL Channels of all the DL/UL channels are evaluated

Agreement:
· The LLS results of the option of “RF+BB BW reduction to 5MHz for all DL/UL channels” can be reused for the coverage evaluation of other BW reduction options, if applicable.

Agreement:
· For coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, following parameters are used.
	Parameters
	FR1 values

	UE bandwidth
	Rural: 5 MHz (25 PRBs, 15 kHz SCS)
Urban: 5 MHz (11 PRBs or 12 PRBs (optional), 30 kHz SCS)


· Note: Rural scenario at 0.7 GHz, Urban scenario at 2.6 GHz, and Urban scenario at 4 GHz (optional) are considered.
 
Agreement:
· For coverage evaluation in Urban scenario at 4 GHz, DL PSD 33 dBm/MHz is baseline and DL PSD 24 dBm/MHz is optional.

Agreement:
· For coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, target data rates are
· FR1 Rural: 250 kbps on DL and 25 kbps in UL
· FR1 Urban: 500 kbps on DL and 250 kbps in UL
· Note: The target data rates are the scaled value in the Rel-17 RedCap SI by a factor of 0.25
 
Agreement:
· Coverage for the following channels is evaluated for “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”
· SIB1
· PBCH
· PDCCH CSS
· [Msg4]
· Following channels can be optionally evaluated
· PUSCH
· PUCCH 2bits
· PUCCH 11bits
· PUCCH 22bits
· PRACH
· PDSCH
· PDCCH USS
· Msg2
· Msg3
· Evaluation methodology and assumption in Clause 6.3 in TR 38.875 is reused for coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels” by default, except for, UE bandwidth, cell edge data rate, and small form factor degradation 
· FFS which evaluation assumption should be updated for the above channels

Agreement:
· For SIB1 coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, followings are assumed
· Opt1: SIB1 BW is larger than 5MHz, e.g., 48PRB 
· The UE can receive a part of SIB1 PDSCH at a time. Detail assumption of reception scheme (e.g., puncturing the bits transmitted outside UE BW) is reported by each company.
· Opt2: SIB1 BW is within 5MHz
· A TBS of 1256 bits (other size is not precluded)
Note: whether interleaving mapping is assumed depends on companies’ report

 Agreement:
· For PDCCH CSS coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, following revision are assumed
·  Opt1: CORESET BW is larger than 5MHz
· The UE can receive a part of PDCCH at a time. Detail assumption of reception scheme (e.g., puncturing the bits transmitted outside UE BW) is reported by each company.
· For 15/30kHz SCS, CORESET size is 2 symbols and 48 PRBs, AL is 16.
· For 30kHz SCS, CORESET size is 2 symbols and 24 PRBs, AL is 8.  Other configurations are also not precluded
·  Opt2: CORESET BW is within 5MHz
· For 15kHz SCS, CORESET size is 3 symbols and 24 PRBs, AL is 8.
· For 30kHz SCS,
·  Opt2-1: CORESET size is 3 symbols and 6 PRBs, AL is 2.  Other configurations are also not precluded
·  Opt2-2: CORESET size is 3 symbols and 12 PRBs, AL is 4

Agreement:
· For at least PDCCH USS coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, following revision are assumed
· For 15KHz SCS, CORESET size is 3 symbols and 24 PRBs, AL is 8.
· For 30KHz SCS,
· Opt1: CORESET size is 3 symbols and 6 PRBs, AL is 2 (baseline)
· Opt2: CORESET size is 3 symbols and 12 PRBs, AL is 4 (optional)
Other configurations are also not precluded

Agreement:
· Coverage of Msg4 can be optionally evaluated for “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”
 
Agreement:
· For Msg4 coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, a TBS of 1040 bits is assumed
· a TBS smaller than 1040 bits can be optionally evaluated and reported by each company.

Agreement:
· For Msg2 coverage evaluation of reference UE, Rel-17 RedCap UE, and Rel-18 RedCap UE, A TBS of 72 bits is assumed.

Agreement:
· For PRACH coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, Format 0 is used for Rural scenario and Format B4 is used for Urban scenario
· Format C2 can be used optionally.
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