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0 Introduction
The scope of this email discussion is to discuss the contributions submitted at agenda 8.27, 8.27.2 and 8.27.3 on introduction of channel bandwidths 35MHz and 45MHz for NR. The following topics are discussed in the email discussion.
· Topic#1: UE RF requirements
· Topic#2: BS CRs

1 Topic #1: UE RF requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
1.1 Companies’ contributions summary
UE REFSENS
	T-doc number
	Company
	Proposal summary

	R4-2113040
	Huawei, HiSilicon

	It encourages companies to discussion on the two options and make a decision at RAN4#100-e since it is the major open issue for finalizing the WI

	R4-2112024
	Skyworks Solutions Inc.
	Proposal 3: For n8 and n71 adopt the REFSENS test point corrections captured in Table 6



REFSENS table split and simplication
	T-doc number
	Company
	Proposal summary

	R4-2112321/2/3
	ZTE Wistron Telecom AB
	Observation 1: The band specific offset ∆R is applicable to all channel bandwidths supported in the band.
Observation 2: The single table for REFSENS for all bands including TDD and FDD bands in FR1 based on the unified equation approach is a future-proof solution.
Proposal: Simplify REFSENS table to one single table for all bands including TDD and FDD bands in FR1 based on the unified equation.

	R4-2113041
	Huawei, HiSilicon
	Proposal 1: One table for TDD bands and the other table for FDD and SDL bands
Observation 1: equation-based representation can be applied for REFSENS

	R4-2112024
	Skyworks Solutions Inc.
	we propose adoption of WF option 2 [9]: 
One table for all FR1 bands without MSD (equation-based REFSENS) and the other table for FDD bands with MSD (MSD is additive to the same band with equation-based REFSENS)



38.101-1 CR
	T-doc number
	Company
	Proposal summary

	R4-2111837
	AT&T
	Draft CR to 38.101-1 Introduction of 35MHz CBW for Band n2

	R4-2112023
	Skyworks Solutions Inc.
	Big CR to TS 38.101-1 – Introduction of 35MHz and 45MHz channel bandwidth

	R4-2112024
	Skyworks Solutions Inc.
	This document is a companion discussion paper that captures the proposed changes in 
bigCR [1] to introduce 35-45MHz channel bandwidth (CBW) into TS 38.101-1



1.2 Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
1.2.1 Sub-topic 1-1
Issue 1-1: UL location with asymmetric Uplink Downlink
· Proposals
· Option 1: Middle case; keep existing duplex offset between center of RX and TX channel BWs
· Option 2: Best case; UL BW furthest from DL to align with 1UL/2DLCA
· Recommended WF
· Discussion on the options and the target is to make a decision at 1st round discussion.


1.2.2 Sub-topic 1-2
Issue 1-2: 35MHz n8 & n71 REFSENS UL allocation
· Proposals
· Option 1: 25 RB
· Option 2: 20 RB
· Recommended WF
· Discussion on the options and the target is to make a decision at 1st round discussion.

1.2.3 Sub-topic 1-3
Issue 1-3: REFSENS table split and simplication
· Proposals
· Option 1: one table for TDD bands and the other table for FDD bands
· Option 2: one table for FDD bands with MSD and the other table for FR1 bands without MSD 
· Option 3: one single table for all bands including TDD and FDD bands in FR1
· Recommended WF
· Discussion on the options and the target is to make a decision at 1st round discussion.

1.3 Companies views’ collection for 1st round 
1.3.1 Open issues 
Sub topic 1-1: UL location with asymmetric Uplink Downlink
	Company
	Comments

	Skyworks
	Option 1 – middle case. In addition to the reasons discussed at previous meetings, one additional benefit of adopting option 1 is that RAN4 no longer needs to specify the exact UL and DL carrier frequencies for each band where REFSENS is defined in asymmetric UL/DL CBW. If we adopt best case, we may need as many notes as there are REFSENS levels with asymmetric UL/DL CBW. Example in bigCR R4-2112023, Note 8 in Table 7.3.2-1a specifies 3 DL carrier frequencies (one for n8,n25 and n71), Note 5 in Table 7.3.2-3a becomes excessively long.
We would like to make counter proposal here based on comments posted in [116] by adopting the following changes to AT&T’s original Note 5 [116] for Table 7.3.2-3a as:
NOTE 5:   For this DL channel bandwidth, the highest UL channel bandwidth specified in Table 5.3.6-1 and the default Tx-Rx frequency separation specified in Table 5.4.4-1 shall be used.
If option 1 is adopted, NOTE 5 becomes generic enough to apply to all bands with asymmetric UL/DL CBW. Note 8 in Table 7.3.2-1a is no longer needed (R4-2112023). Adopting NOTE5 and option 1 also ensures future-proofness of the technical specifications. 

	Huawei
	Option 1 middle case which has been discussed in previous meetings and have the values captured in the WF.

	ZTE
	Option 1.

	MediaTek 
	We are okay to option1. 

	Ericsson
	Option 1, also positive to simplify notes according to SKW above. Let’s discuss this a bit further if this is agreeable/doable.

	Qualcomm
	Option 1 is fine.

	T-Mobile USA
	Option 1 is fine. 

	Murata
	Option 1 is fine.

	Apple
	Option 1

	Skyworks
	Considering we seem to have consensus on option 1, we can bring updated bigCR with addition of modified AT&T’s NOTE 5 at round 2 for review.


 
Sub topic 1-2: 35MHz n8 & n71 REFSENS UL allocation
	Company
	Comments

	Skyworks
	Option 2: For reasons explained in R4-2112024: UL RB allocations for 35MHz DL / 20MHz UL should be aligned with 20MHz UL RB configuration for 20MHz DL REFSENS. Our measurements which plotted Tx noise in Rx band vs LCRB indicated no significant change across the range LCRB = 20-25 RB.

	Huawei 
	Ok to Option 2


	ZTE
	Option 2.

	MediaTek
	We are okay to option2. 

	Ericsson
	Option 2

	Qualcomm
	Option 2

	T-Mobile USA
	Option 2

	Murata
	Option 2

	Apple
	Option 2


 
Sub topic 1-3: REFSENS table split and simplication
	Company
	Comments

	Skyworks
	Option 2. We like the proposals of R4-2112321, but as we commented at the last meeting, the equations fail to represent the agreed REFSENS levels when MSD (Tx excess noise) occurs. Example: for n12, the equations correctly represent the agreed REFSENS levels for SCS15kHz at 5 and 10MHz CBW, but this is no longer the case at 15MHz. Calculated REFSENS = -92dBm vs agreed REFSENS = -84 dBm, ie an 8dB difference. This 8dB deviation could be represented by equations for each band, but it seems like a rather difficult approach.
Our views on addressing concerns on option 2 in R4-2113041 is that if a new CBW is introduced in a band for which MSD occurs for that new CBW, but REFSENS for that band was previously represented as equation based, then the whole row of REFSENS levels for that band should be moved to the table of REFSENS with MSD. Taking the example of bigCR (R4-2112023), this means the band must be removed from Table 7.3.2-1b and inserted into Table 7.3.2-1a. Considering that the number of bands where REFSENS deviates from equation-based is small, there is still great benefit in adopting option 2 table split since Table 7.3.2-1a remains small and editorial/specifications complexity challenges are addressed by adopting both tables.

	Huawei
	Ok to option 1 and 2
Disagree with Option 3 for the band has MSD issue.

	ZTE
	Option 1 as the proponent. 
Regarding the observation from Skyworks for the values when MSD (Tx excess noise) occurs, this can be resolved by adjusting the parameter ∆R for the concerned band to achieve the right REFSENS value, and this will still make the equation correct. In one word, the unified equation has the adjustability to represent the correct values for all cases.

	MediaTek
	We support option2 and can understand the considerations. We have concerns for option3 due to MSD issues. 
To our understanding, MSD should be carefully handled. MSD specification is based on the concept to take care of each companies’ concern and use “equal pain” way for sake of progress and consensus. MSD and MPR takes the “equal pain” way for years. Thus we believe option 2 is the good tradeoff. For single band, some CBWs may induce CIM3 to RX but no CIM5 in RX. Some CBWs do not induce CIM3 but only PA noise in RX, which are different physical mechanism.    

	Qualcomm
	Option 1 and Option 2
We would prefer to simply split TDD/FDD bands without MSD and FDD bands with MSD for the sake of completion. 
In R4-2112321, there is a delta that is a function TX interference and BW that is not stated, so the approach is over simplified, but a good idea. For example, there will be an error of 1.4dB at 20MHz and 11.9dB at 30MHz for band n28.

	Huawei
	Agree with the comments made by Skyworks, Qualcomm and MediaTek on MSD issue. the ∆R per band is not enough which could be different per CBW of the same band. 
As the moderator, we would like to check whether everyone is ok with option 2 to move forward.

	Apple
	Option 1. The reason we do not prefer MSD in REFSENS requirement is that, for band combinations we have another MSD. Then we would end up having MSD on top of MSD which may sound a bit cumbersome. But in the end, we can accept the outcome from RAN4 majority view as long as the expression is technically correct and can help improve future specification readability and editability.


	Skyworks
	Thanks to ZTE, and Apple for sharing their views on preference for option 1. Huawei and Qualcomm equally prefers option 1 and option 2.

Considering this bigCR brings major changes that intend to be future-proof, we realize that option 2 may not guarantee future proof-ness in case an FDD band that is currently represented in the equation-based table had to be moved to the REFSENS table because of MSD occurring in case a new CBW is requested/specified in the furture. In this respect, Option 2, despite trying to unify as many bands as possible in the equation-based table, introduces the risk of having to move FDD bands REFSENS requirements from table to table. Apple’s concerns on MSD are valid.
To address these concerns and for the sake of TS future-proofness, at the expense of a slightly longer table (in height), we are willing to compromise and propose adoption of option 1 with the following changes:
· All FDD bands REFSENS are captured in a separate table, We propose to restrict the width of the table to a maximum of 50MHz CBW. This addresses editorial and readability concerns due to the addition of 35 and 45MHz columns,
· All TDD, SDL and variable duplex band REFSENS are captured in the equation based table.
If agreeable to the group, we propose to modify bigCR accordingly for Round 2 review. Comments from other sub-topics will also be reflected in the revision of bigCR.



1.3.2 CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2111837
	Skyworks: We suggest waiting for the end of round 1 discussions in case agreement can be reached on table split for REFSENS and bigCR to introduce all bands with 35MHz/45MHz CBW. In which case n2 could be covered by bigCR.

	
	Company B

	
	Huawei: it can be merged into the big CR

	
	Ericsson: Can be merged into 2023 once related subtopics e.g. REFSENS open issues have been agreed.

	
	AT&T: It seems that there are no issues with our draft CR. Agree that it can be merged into the big CR once the other content is ready. If we cannot complete the other content, hopefully, we can endorse the draft CR for later incorporation into a future big CR.

	R4-2112023
	Skyworks: as commented, if considered potential candidate for round 2 discussion, we would like to propose removing note 8 from Table 7.3.2-1a and replace Note 5 in Table 7.3.2-3a with:
NOTE 5:   For this DL channel bandwidth, the highest UL channel bandwidth specified in Table 5.3.6-1 and the default Tx-Rx frequency separation specified in Table 5.4.4-1 shall be used.

	
	Skyworks: For round 2 we propose revision of bigCR to:
· Merge contents of AT&T R4-2111837,
· Change NOTE 5 in Table 7.3.2-3a as: 
NOTE 5:   For this DL channel bandwidth, the highest UL channel bandwidth specified in Table 5.3.6-1 and the default Tx-Rx frequency separation specified in Table 5.4.4-1 shall be used.
· Remove of Note 8 in Table 7.3.2-1a,
· Adopt of Sub topic 1-3 “Option-1” REFSENS table split with:
· All FDD bands REFSENS captured in one table. Table width restricted to a maximum of 50MHz channel bandwidth,
· All TDD, SDL and variable duplex frequency band REFSENS captured in equation-based representation table.

	
	



1.4 Summary for 1st round 
1.4.1 Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
UL location with asymmetric Uplink Downlink
	Based on 1st round discussion, all companies support Option 1.
Tentative agreements: Option 1: Middle case
Recommendations for 2nd round: capture option 1 in the updated CR, with addition of modified NOTE 5.

	Sub-topic #2
35MHz n8 & n71 REFSENS UL allocation
	Based on 1st round discussion, all companies support Option 2
Tentative agreements: Option 2: 20 RB
Recommendations for 2nd round: capture option 2 in the updated big CR


	Sub-topic #3
REFSENS table split and simplication
	Based on 1st round discussion, most companies show concern on option 3. Option 2 have the majority support at first. However the proponent of option2 identify that it may not guarantee future proof-ness, and Apple comment that it will have MSD on top of MSD issue for option 2. There is no concern on option 1.
Tentative agreements:
· All FDD bands REFSENS are captured in a separate table,
· All TDD, SDL and variable duplex band REFSENS are captured in the equation based table.
Recommendations for 2nd round: update the big CR according to the tentative agreements above





1.4.2 CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2111837
	The content is agreeable which can be merged into the big CR
“to be merged”

	R4-2112023
	The big CR is to be revised to reflect the agreements made in 1st round discussion.
“to be revised”



1.5 Discussion on 2nd round (if applicable)
1.5.1 CRs/TPs comments collection
bigCR to TS 38.101-1 - Introduction of 35MHz and 45MHz channel bandwidth
	CR/TP number
	Comments collection

	R4-2114917
	Huawei: we support the CR. We just have one comment, can we remove the [] for the A-MPR values for NS_46, and also the REFSENS for n8 and n71?

	
	Skyworks: to HW: Thank you for your support. We are ok for removing the [ ] as proposed in revision 2. Revision 2 also includes several off-line comments. 
Revision 2 vs Revision 1 changes:
· Removed any ambiguity about which UL RB configuration applies for asymmetric UL/DL CBW REFSENS - see the changes highlighted in yellow below to NOTE 5  "Table 7.3.2-3: Uplink configuration for reference sensitivity"
NOTE 5:   For this DL channel bandwidth, the UL configuration of the highest UL channel bandwidth specified in Table 5.3.6-1 and the default Tx-Rx frequency separation specified in Table 5.4.4-1 shall be used.
· It is proposed to coordinate and to apply this change to both this [117] bigCR and to the [116] n5 25MHz CR.  
· Several editorial comments have been implemented, e.g. different Font Type / sizes (e.g. "Table 6.3.2-1: Transmit OFF power"),
· Further simplification of "Table 6.5.1-1 Occupied channel bandwidth"
· Further simplification of "Table 7.4-1: Maximum input level” using equation-based for 25,30,35,40,45,50MHz CBW based on initial proposal in R4-2102606.
· Removed redundant header row in Table 7.7-1 and in Table 7.7.1-1a,
- Removed brackets in "Table 6.2.3.17-1: A-MPR regions for NS_46"
- Removed brackets for n8 and n71 35MHz REFSENS levels.

	
	

	
	

	
	






2 Topic #2: BS CRs
Main technical topic overview. The structure can be done based on sub-agenda basis. 
2.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111838
	AT&T
	Draft CR to 38.104 Introduction of 35MHz CBW for Band n2

	R4-2113042
	Huawei, HiSilicon
	CR for TS 38.104: introduction of channel bandwidths 35MHz and 45MHz

	R4-2113043
	Huawei, HiSilicon
	CR for TS 37.141: introduction of channel bandwidths 35MHz and 45MHz

	R4-2113044
	Huawei, HiSilicon
	CR for TS 37.145-2: introduction of channel bandwidths 35MHz and 45MHz

	R4-2113650
	Ericsson
	CR to TS 37.105: Introduction of 35 MHz and 45 MHz

	R4-2113651
	Ericsson
	CR to TS 38.141-1: Introduction of CBWs 35 MHz and 45 MHz

	R4-2113919
	ZTE Corporation
	CR to TS 38.141-2: Introduction of 35MHz and 45MHz

	R4-2113920
	ZTE Corporation
	CR to TS 37.145-1: introduction of 35MHz and 45MHz

	R4-2114374
	Nokia, Nokia Shanghai Bell
	CR to 37.104: Introduction of requirements for 35 and 45MHz channel bandwidths




2.2 Companies views’ collection for 1st round 
2.2.1 CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2111838
	Ericsson: Can be merged into R4-2113042

	
	AT&T: Agree that it can be merged into the big CR reserved by Huawei.

	
	

	
	

	R4-2113042
	Ericsson: Editorial – table columns (clause 5) have been introduced without change marks, some table heading numbers/cells not centered vertically in clause 5.3.5

	
	Huawei: agree, will be captured in the revision.

	
	

	
	

	R4-2113043
	

	
	

	
	

	
	

	R4-2113044
	

	
	

	
	

	
	

	R4-2113650
	

	
	

	
	

	
	

	R4-2113651
	

	
	

	
	

	
	

	R4-2113919
	

	
	

	
	

	
	

	R4-2113920
	

	
	

	
	

	
	

	R4-2114374
	

	
	

	
	

	
	



2.3 Summary for 1st round 
2.3.1CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2111838
	It can be merged into the big CR.
“to be merged”

	R4-2113042
	A few editorial changes are needed.
“to be revised”

	R4-2113043
	“agreeable”

	R4-2113044
	“agreeable”

	R4-2113650
	“agreeable”

	R4-2113651
	“agreeable”

	R4-2113919
	“agreeable”

	R4-2113920
	“agreeable”

	R4-2114374
	“agreeable”



2.4 Discussion on 2nd round (if applicable)
R4-2114918	CR for TS 38.104: introduction of channel bandwidths 35MHz and 45MHz
	CR/TP number
	Comments collection

	R4-2114918
	

	
	

	
	

	
	

	
	




3. Recommendations for Tdocs
3.1 1st round 
New tdocs
	Title
	Source
	Comments

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2111837
	Draft CR to 38.101-1 Introduction of 35MHz CBW for Band n2
	AT&T
	Merged
	

	R4-2111838
	Draft CR to 38.104 Introduction of 35MHz CBW for Band n2
	AT&T
	Merged
	

	R4-2112023
	bigCR to TS 38.101-1 - Introduction of 35MHz and 45MHz channel bandwidth
	Skyworks Solutions Inc.
	Revised
	

	R4-2112024
	Introduction of 35-45MHz CBW
	Skyworks Solutions Inc.
	Noted
	

	R4-2112321
	Unified REFSENS equation for all FR1 bands
	ZTE Wistron Telecom AB
	Noted
	

	R4-2112322
	Draft CR for specifying REFSENS based on the unified equation method
	ZTE Wistron Telecom AB
	Noted
	

	R4-2112323
	Draft CR for specifying REFSENS based on the unified equation method
	ZTE Wistron Telecom AB
	Noted
	

	R4-2113040
	REFSENS for asymmetric Uplink /Downlink
	Huawei, HiSilicon
	Noted
	

	R4-2113041
	On REFSENS Table split and simplification
	Huawei, HiSilicon
	Noted
	

	R4-2113042
	CR for TS 38.104: introduction of channel bandwidths 35MHz and 45MHz
	Huawei, HiSilicon
	Revised
	

	R4-2113043
	CR for TS 37.141: introduction of channel bandwidths 35MHz and 45MHz
	Huawei, HiSilicon
	Agreeable
	

	R4-2113044
	CR for TS 37.145-2: introduction of channel bandwidths 35MHz and 45MHz
	Huawei, HiSilicon
	Agreeable
	

	R4-2113650
	CR to TS 37.105: Introduction of 35 MHz and 45 MHz
	Ericsson
	Agreeable
	

	R4-2113651
	CR to TS 38.141-1: Introduction of CBWs 35 MHz and 45 MHz
	Ericsson
	Agreeable
	

	R4-2113919
	CR to TS 38.141-2: Introduction of 35MHz and 45MHz
	ZTE Corporation
	Agreeable
	

	R4-2113920
	CR to TS 37.145-1: introduction of 35MHz and 45MHz
	ZTE Corporation
	Agreeable
	

	R4-2114374
	CR to 37.104: Introduction of requirements for 35 and 45MHz channel bandwidths
	Nokia, Nokia Shanghai Bell
	Agreeable
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents
[bookmark: _GoBack]
3.2 2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2115101
（revised from R4-2114917）
	bigCR to TS 38.101-1 - Introduction of 35MHz and 45MHz channel bandwidth
	Skyworks Solutions Inc.
	Agreeable
	

	R4-2114918
	CR for TS 38.104: introduction of channel bandwidths 35MHz and 45MHz
	Huawei, HiSilicon
	Agreeable
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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Contact information
	Company
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	Email address

	Skyworks Solutions, Inc.
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	Huawei
	Liehai Liu
	liuliehai@huawei.com

	Ericsson
	Fredrik Sundström
	Fredrik.sundstrom@ericsson.com

	T-Mobile USA
	Bill Shvodian
	bill.shvodian@t-mobile.com

	Murata
	Shinya Hitomi
	hitomishinya@murata.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
