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Introduction
This document summarizes the email discussions for agenda item 4.2.2. The agenda item 4.2.2 is intended for FR2 UE RF requirements maintenance which includes regulatory Tx/Rx spurious emission limits handling (4.2.2.1), maintenance for transmitter characteristics (4.2.2.2), and maintenance for receiver characteristics (4.2.2.3). Most of contributions in this agenda item are CRs where some of them are associated with a discussion paper to justify the CR contents. There are also a few discussion papers with proposals to address specific concerns in current specifications. T-docs R4-2010628, R4-2010629, R4-2010302, R4-2011480, R4-2011481, and R4-2011491 which were not originally submitted to this agenda item will also be treated in this email thread. There is no contribution for sub-agenda item 4.2.2.3 in this meeting.

The discussions of this email thread are divided into the following three topics, Remaining Issues on WRC-19, CR Collections for 38.101-2, and Other FR2 Concerned Topics.     

Topic #1: Remianing Issues on WRC-19  
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009593
Type: Discussion
For: Approval

	Nokia Japan
	Title: On remaining issues for WRC-19
Observation 1: At least mandating UEs brought up into use prior to the changeover date support the tighter requirements should be avoided.
Observation 2: It would be challenging for 3GPP to uniquely define “UE brought into use” and “the enforcement of the time” as a single 3GPP phrase applicable all over the world.
Observation 3: BS RF has already adopted ITU-R phrases almost as they are and reflected them into specifications.
Observation 4: A way that mandatory status of NS is tied to release version would not be the way for this issue.
Observation 5: Not to introduce the tighter requirement until it becomes necessary would leave a risk that the future RAN4 miss introducing the tighter requirement in an appropriate timing in the future.
Observation 6: At least the following two options are realistic candidates.
Option 1-2: Introduce both loose and tight requirements simultaneously using ITU-R phrases as they are
Option 2: Not to introduce the tight requirement until it becomes necessary

Proposal 1: Adopt the option 1-2 and more specifically that means
Introduce both loose and tight requirements simultaneously by adding NOTEs for each of the requirements (loose and tight) by reusing ITU-R phrases as almost they are like BS RF.
Proposal 2: Not repurpose NS_201 for this particular issue. As alternative, we apply the same approach taken in LTE Band 6 to NS_201. That means adding a NOTE like “NS_201 is not applicable.” to NS_201.

	R4-2009594
Type: CR
For: Agreement
CAT: F
	Nokia Japan
	Title: EESS protection related requirements for FR2 bands
Reason for change:	
Introduction of EESS protection based on WRC-19 decision and European regulatory body. In addition, this CR resolves smooth transmission of the requirements whose EESS protection limit changes before or after the changeover date to avoid unnecessary A-MPR. 
Summary of change:	
All the necessary NS signals and relevant additional spurious emission requirements are introduced based on R4-2009593/R4-2009141. Applicability conditions are added to some NS values as well.
With respect to only n257, 1dBm/200MHz is reflected into Spurious emission band UE co-existence. That measn NS_200 is used. 
A-MPR are also introduced if necessary for the emission requirements based on R4-2000216. Note that we adopted 0.5dB granularity to derive A-MPR from R4-2000216 so that in some case, the required A-MPR has 0.5dB difference.
Regarding A-MPR for NS_206 and CA_NS_206, the emission limit is a combination of NS_202(CA_NS_202) and NS204(CA_NS_204). Thus, the A-MPR is derived considering A-MPR values for NS_202(CA_NS_202) and NS204(CA_NS_204).
Finally, as was approved in R4-2009141, modifiedMPR is used for UEs to signal newly introduced NS values. Note that this only applies to WRC19 resolution.

	R4-2009595
Type: CR
For: Agreement
CAT: A
	Nokia Japan
	Title: EESS protection related requirements for FR2 bands
Note: This is the mirror CR for R4-2009594

	R4-2009953
Type: Discussion
For: Approval

	Apple Inc.
	Title: WRC-19 resolutions and impact to NR bands	
Proposal 1:	Change the requirement for NS_201 from -8dBm/200MHz to -5dBm/200MHz with applicability for both n257 and n258.
Proposal 2:	Define the remaining NS values as shown in Table 2.2.1-1.
	
	N257
	N258
	N259
	N260

	NS_200
	1dBm/200MHz into general
	
	7dBm/1GHz into general
	

	NS_201
	-5dBm/200MHz
	-5dBm/200MHz
	
	

	NS_202
	-10dBm/100MHz (Harmonic)
+
1dBm/200MHz
	-10dBm/100MHz (Harmonic)
+
1dBm/200MHz
	
	

	NS_203
	
	1dBm/200MHz
	
	

	NS_204
	
	
	
	7dBm/1GHz 
+
-13dBm/MHz


Proposal 3:	Do not add new NS capability signalling.
Proposal 4:	Add new NS values in Rel-X so that the network knows whether a UE supports a particular NS value or not.
Proposal 5:	It is mandatory for a UE designed against Rel-X to support all NS values defined in the Rel-X version of the specification and which correspond to the bands which the UE supports.
Proposal 6:	The structure of the NS values and the relevant technical background can be captured in the NR RF technical report TR38.817-01 in order to provide technical context to the delayed introduction of the NS, and RAN4 should discuss when to introduce the related changes to NS values.

	R4-2009954
Type: CR
For: Agreement
CAT: F
	Apple Inc.
	Title: CR to capture WRC-19 impact on NR bands in TR38.817-01
Reason for change:	
The technical background and outcome of the RAN4 discussion of the impact of the WRC-19 decision on FR2 band requirements needs to be captured in the Rel-15 technical report on NR RF to provide a convenient reference.  RAN4 reached a common understanding of all applicable regulatory requirements, the necessary A-MPR to comply with these requirements, and the NS signaling structure over multiple working group meetings.  This summary collects all relevant agreements.
Summary of change:	
Change 1: introduce a reference to the WRC-19 decision to Clause 2
Change 2: introduce the relevant technical background on the common understanding of all applicable regulatory requirements, the necessary A-MPR to comply with these requirements, and the NS signaling structure to the new Clause 7.5.4.1

	R4-2009955
Type: CR
For: Agreement
CAT: A
	Apple Inc.
	Title: CR to capture WRC-19 impact on NR bands in TR38.817-01 Cat A
Note: This is the mirror CR for R4-2009954

	R4-2010615
Type: Other
For: Approval

	NTT DOCOMO INC.
	Title: Remaining issues on WRC-19 resolution
Observation 1: Remaining issues for WRC resolution are how to treat enforcement of the time of UE brought into use and whether we should repurpose NS_201 or not.
Observation 2: For option 1 that mandate all of new NS immediately, UE brought into use before 1 September 2027 is forced to implement unnecessary A-MPR.
Observation 3: For option 2 that it is difficult to decide when “the right time” is since a UE brought into use after changeover date may use older chipset implemented before “the right time”.
Proposal 1: For EESS protection requirements applied to UE brought into use after changeover date, take option 3 that introduce the requirements with NOTE describing it is mandatory to support new NS for UE “brought into use after 1 September 2027”, which is the same definition used in  WRC-decision.
Proposal 2: For whether NS_201 is repurposed or not, do not change the definition of NS_201 and introduce another NS value.
Proposal 3: Introduction of -1dBm/200MHz for n257 into general requirement should be done in RAN4#96-e, and corresponding CR [7] should be endorsed in this meeting.

	R4-2010589
Type: CR
For: Agreement
CAT: F
	NTT DOCOMO INC.
	Title: CR for introduction of EESS protection for n257 into general spurious emission
Reason for change:	
It was approved in R4-2009141 that EESS protection of 1dBm/200MHz for n257 should be introduced into general requirements.
According to WRC-19 decision, EESS protection of 1dBm/200MHz will be applied after 1 January 2021.  The protection requirement should be introduced in RAN4#96-e. This CR is submitted apart from EESS protection associated with NS.
Summary of change:	
Introduce EESS protection of 1dBm/200MHz for n257 into general spurious emission requirement.

	R4-2010614
Type: CR
For: Agreement
CAT: A
	NTT DOCOMO INC.
	Title: CR for introduction of EESS protection for n257 into general spurious emission
Note: This is the mirror CR for R4-2010589

	R4-2011415
Type: CR
For: Agreement
CAT: F
	NTT DOCOMO INC.
	Title: CR for introduction of EESS protection into additional spurious emission
Reason for change:	
· For EESS protection, the following were agreements in R4-2009141:
· -10dBm/100MHz and 1dBm/200MHz protection requirements are specified with NS_202 for n257 and n258
· 1dBm/200MHz protection requirements is specified with NS_203 for n258
· -5dBm/200MHz protection requirements is specified with NS_204 for n257 and n258
· 7dBm/1GHz and -13dBm/MHz are specified with NS_205 for n260.
· Explicit signaling for a UE to report newly supported NS value(s) for a legacy band to the network (reuse modifiedMPR bits)
· A-MPR values proposed in R4-2006788.
· For repurposing NS_201, considering the concern on already existing devices supporting NS_201, this CR uses another NS value as NS_206.
· For enforcement of the time of “UE brought into use”, as discussed in R4-2010615, this CR use same wording of “UE brought into use” as WRC-19 decision. 
Summary of change:
· Introduce EESS protection with new NS and A-MPR approved in R4-2009141.
· Add description so that modified MPR can be used to explicit signalling for a UE to report newly supported NS value(s) for a legacy band.
· For repurposing NS_201, introduce another NS value as NS_206 with -10dBm/100MHz and -5dBm/200MHz protection.
· For enforcement of the time of “UE brought into use”, put NOTE describing supportiveness of relevant NS, i.e., NS_204 and NS_206 shall be mandatory for UE brought into use after changeover date of 1 September 2027.
· A-MPR for NS_206 is calculated as MAX(A-MPR for NS_202, A-MPR f or NS_204) since NS_202 is associated with -10dBm/100MHz and 1dBm/200MHz protection and NS_204 is associated with -5dBm/200MHz protection, and NS_206 is with -10dBm/100MHz and -5dBm/200MHz.

	R4-2011418
Type: CR
For: Agreement
CAT: A
	NTT DOCOMO INC.
	Title: CR for introduction of EESS protection into additional spurious emission
Note: This is the mirror CR for R4-2011415



Open issues summary
Issue 1.2-1: Should NS_201 be repurposed for -5 dBm/200 MHz for n257 and n258?
· Option 1: Yes
· Option 2: No

Issue 1.2-2: Time for enforcement of new NS requirements
· Option 1: Introduce and mandate all new NS immediately
· Option 2: Introduce new NS right before changeover dates which become mandatory right after the changeover dates.
· Option 3: Introduce new NS immediately which become mandatory only for UEs brought into use after the changeover dates.

Issue 1.2-3: Should there be separate NS values for EU and global requirements with -5 dBm/200 MHz?
· Option 1: Yes
· Option 2: No

Issue 1.2-4: A-MPR values to follow the WF in R4-2009141?

· Option 1: Yes
· Option 2: No, A-MPR values need further studies

Issue 1.2-5: NS value mapping (depending on issues #1 and #3)

· Option 1: No repurposing for NS_201 and with separate new NS values for EU and global requirements. (R4-2009594)
	 
	EESS (23.6 GHz - 24.0 GHz)
	EESS (36.0 GHz - 37.0 GHz)

	
	n257
	n258
	n259
	n260

	NS_200
	1 dBm/200 MHz
	No change
	
	No change

	NS_2011
	-8 dBm/200 MHz
	 
	 
	 

	NS_2022
	-10 dBm/100 MHz
and
1 dBm/200 MHz
	-10 dBm/100 MHz
and
1 dBm/200 MHz
	 
	 

	
	
	
	
	
	

	
	
	
	
	
	

	NS_2033
	 
	1 dBm/200 MHz
	 
	 
	

	NS_2044
	-5 dBm/200 MHz
	-5 dBm/200 MHz
	 
	 
	

	NS_205
	 
	 
	 
	7 dBm/1 GHz
and
-13 dBm/MHz
	

	
	
	
	
	
	

	
	
	
	
	
	

	NS_2065
	-10 dBm/100 MHz
and
-5 dBm/200 MHz
	-10 dBm/100 MHz
and
-5 dBm/200 MHz
	 
	 
	

	
	
	
	
	
	

	
	
	
	
	
	

	NOTE 1: NS_201 is not applicable.
	

	NOTE 2: Applicable before 01 January 2024
	

	NOTE 3: Applicable before 01 September 2027
	

	NOTE 4: Applicable after 01 September 2027
	

	NOTE 5: Applicable after 01 January 2024
	



· Option 2: Change NS_201 from -8 dBm/200 MHz to -5 dBm/200 MHz for n257 and with separate new NS values for EU and global requirements. (R4-2010589, R4-2011415)

	 
	EESS (23.6 GHz - 24.0 GHz)
	EESS (36.0 GHz - 37.0 GHz)

	
	n257
	n258
	n259
	n260

	NS_200
	1 dBm/200 MHz
	No change
	
	No change

	NS_201
	-5 dBm/200 MHz
	 
	 
	 

	NS_202
	-10 dBm/100 MHz
and
1 dBm/200 MHz
	-10 dBm/100 MHz
and
1 dBm/200 MHz
	 
	 

	
	
	
	
	
	

	
	
	
	
	
	

	NS_203
	 
	1 dBm/200 MHz
	 
	 
	

	NS_204
	-5 dBm/200 MHz
	-5 dBm/200 MHz
	 
	 
	

	NS_205
	 
	 
	 
	7 dBm/1 GHz
and
-13 dBm/MHz
	

	
	
	
	
	
	

	
	
	
	
	
	

	NS_206
	-10 dBm/100 MHz
and
-5 dBm/200 MHz
	-10 dBm/100 MHz
and
-5 dBm/200 MHz
	 
	 
	

	
	
	
	
	
	

	
	
	
	
	
	



· Option 3: Repurposing NS_201 for -5 dBm/200 MHz for n257 and n258 (R4-2009953)

	 
	EESS (23.6 GHz - 24.0 GHz)
	EESS (36.0 GHz - 37.0 GHz)

	
	n257
	n258
	n259
	n260

	NS_200
	1 dBm/200 MHz
	No change
	7 dBm/1 GHz
	No change

	NS_201
	-5 dBm/200 MHz
	-5 dBm/200 MHz
	 
	 

	NS_202
	-10 dBm/100 MHz
and
1 dBm/200 MHz
	-10 dBm/100 MHz
and
1 dBm/200 MHz
	 
	 

	
	
	
	
	
	

	
	
	
	
	
	

	NS_203
	 
	1 dBm/200 MHz
	 
	 
	

	NS_204
	 
	 
	 
	7 dBm/1 GHz
and
-13 dBm/MHz
	

	
	
	
	
	
	

	
	
	
	
	
	


Companies views’ collection for 1st round 
Open issues
	Company
	Comments

	XXX
	Issue 1.2-1:
Issue 1.2-2:
….

	OPPO
	Issue 1.2-1: Should NS_201 be repurposed for -5 dBm/200 MHz for n257 and n258?
Prefer Option 2, no. To avoid of potential future issues if more stringent requirements are introduced.
Issue 1.2-2: Time for enforcement of new NS requirements
Either Option 2 or 3, and Option 3 is more preferable with some clarifications in the spec, e.g. the requirements are optional for UE brought into use before 1 September 2027
Issue 1.2-3: Should there be separate NS values for EU and global requirements with -5 dBm/200 MHz?
Option 1, yes.
Issue 1.2-5: NS value mapping (depending on issues #1 and #3)
Option 1, but for clarification, why not just make NS_201 “avoid” instead of using notes say “NS_201 is not applicable”?

	Xiaomi
	Issue 1.2-1:
Prefer option 2 to avoid NBC issue.
Issue 1.2-2:
Prefer option 3. As in the BS discussion, it is agreed that modification of requirements will occur after the changeover date. Also one additional timeline need to be addressed here is the “Jan,1,2021” as this is the date for WRC-19 decision “enters into force”
Issue 1.2-3:
If we are not eager to apply the NS values, we can wait for the ECC to see if they are willing to align the requirement with WRC-19 outcome.
Issue 1.2-5:
Prefer option 1 based on our choice on issue 1.2-1 and 1.2-3.

	Verizon
	Issue 1.2-5: 
Regarding NS_205 for the EESS (36.0 GHz - 37.0 GHz) protection, there is no a regulation requirement available for the 37GHz band operation in U.S. There has been auction in the U.S. for what is called the Upper 37GHz and the 39GHz bands, which correspond to 3GPP band n260. As our understand it, FCC does not have the EESS protection included in the regulation at this time.
Therefore, the NS_205 is not needed, at least for the band n260, considering the U.S. situation.

	Qualcomm
	Issue 1.2-1: Should NS_201 be repurposed for -5 dBm/200 MHz for n257 and n258?
Should not be re-purposed.
NS_201 has already been implemented in fielded UEs, with a back-off schedule to stay compliant with a -8 dBm/200 MHz emissions limit. These fielded UEs will therefore back off more than necessary for the new proposed emissions limit (-5). Furthermore, networks will not be able to take advantage of a ‘grand-father clause’ with these UEs. We are also not sure what is the motivation to re-use, instead of simply defining a new NS.

Issue 1.2-2: Time for enforcement of new NS requirements
It would be a good idea to consider a RAN5 perspective in the eventual solution because they can only track gracefully by ASN release. Something like option 2 may work.
Issue 1.2-3: Should there be separate NS values for EU and global requirements with -5 dBm/200 MHz?
AMPR afforded by current NS_202 already supports EU emissions limits for the foreseeable future, including Jan 2004 changeover. Please see R4-2006787, section 2.1 for our reasoning. If we agree that AMPRs do not change, is a new NS required for EU?
Issue 1.2-5: NS value mapping (depending on issues #1 and #3)
Option 2, but the need for NS_206 in option2 is TBD. We first need to confirm if a new NS is needed for EU after Jan2004. See our view to 1.2-3.


	Samsung
	Issue 1.2-1
Option 2 would be a better choice than to save NS number at this stage.
Issue 1.2-2
Support Option 2. In our view, although Option 3 can be a good alternative to have the consistency with the BS specs, NS method for UE should be handled differently considering the global certification. The n257 requirement for EESS protection is also updated in Korea based on the WRC-19 decision, but the phase 2 requirement is not considered to avoid the ambiguity currently. 
Issue 1.2-3
Prefer Option 1 for the countries having different requirements with the current NS or WRC-19.
Issue 1.2-5
All options need further correction depending on other issues.

	Apple
	Issue 1.2-1: Option 1 (yes)
Issue 1.2-2: We prefer to add new NS values in Rel-X so that the network knows whether a UE supports a particular NS value or not and, further, that it is mandatory for a UE designed against Rel-X to support all NS values defined in the Rel-X version of the specification and which correspond to the bands which the UE supports. We observe that this view might not be aligned with the direction of the group’s consensus based on the WF last meeting. Thus, we can accept Option 2.  We observe that for this approach to work, all UEs implemented before the changeover date need to implement the NS values as well as the NS capability signaling, which was agreed during the last WF. Thus, the second part of our original proposal related to mandating support for all NS values in a certain release of the specification, is still applicable.
Issue 1.2-3: Option 1 (yes)
Issue 1.2-4: Option 1 (yes)
Issue 1.2-5: Option 3 but modified to also include separate new NS values for EU and global requirements (as in Option 2)

	Nokia
	Issue 1.2-1: Option 2.
Issue 1.2-2: Option 3. 
Issue 1.2-3: Option 1. (It is the assumption that -10dBm/100MHz for harmonic is needed for EU region) 
Issue 1.2-4: We are ok to adopt values R4-2009141 if we can finish WRC-19 things. We just wanted to keep consistency of granularity of A-MPR in R4-2000216.
Issue 1.2-5: Option 1. Note that we may not need to include NS_205/CA_NS_205 as discussed in BS RF in the last meeting.

	Ericsson
	Issue 1-2-1:
Option 1. Normally an NS value should not be changed/repurposed if the NS value and limit indicated is included in regulatory text and if there are legacy UEs in the field. The does not seem to be the case. If there are legacy devices, then these would be barred unless 201 is indicated by the network (not needed as these legacy devices meet the most stringent requirement). Therefore, we propose to keep the 201 (that would be indicated where appropriate) but change the emission limit.
Issue 1-2-2:
Option 1. NS values become mandatory in Rel-X once introduced in the specification of vX.y.z. Conformance tests for requirements relevant for Rel-X are always based on the latest version of the specification. The purpose of the modified-MPR behavior is to enable different gNB handling of (early) UEs of Rel-X already in the field (not supporting the NS) or UEs compliant with an earlier release and implementing the NS values in the case of a later release. Support is optional for the latter.
Option 1 would avoid the problem of imposing a timeline in the 3GPP specifications, “brought into use” is not aligned with the 3GPP release cycles, and all legacy devices would meet the more stringent limits once the networks indicate these after 2024/2027. However, the timelines for the applicable limits should be noted in the 3GPP specifications. The regulatory implications of a timeline may depend on the region. In e.g. Europe, an essential requirement (the more stringent limit) of a standard become mandatory once the harmonized standard is published in the EU Official Journal.
Option 2 could be an alternative not to require that UEs brought into use before 2024/2027 would have to meet the more stringent requirement (the latter is not a WRC-19 requirement). The applicable release of introduction of the new NS values would have to be timed with development of e.g. harmonized standards that should contain the more stringent requirement and be published in due time before the changeover date. Could be a complication. 
Given that the current NS_201 is the most stringent requirement of all requirements discussed and requiring the largest A-MPR, Option 1 appears the most feasible. The A-MPR used by the UE will increase once the network indicates the more stringent NS values 2024/2027.
Issue 1-2-3:
Option 1. The emissions requirements are different. The primary purpose of an NS value is to indicate that an additional requirement applies. A-MPR may be allowed to meet the additional requirement indicated. Hence in this case two different NS values even if the A-MPR allowed is the same in both cases.
Issue 1-2-5:
See 1-2-1.

	NTT DOCOMO, INC
	Issue 1.2-1: Should NS_201 be repurposed for -5 dBm/200 MHz for n257 and n258?
Option 2, no.
There is a discrepancy between our discussion paper(R4-2010615) and CR(R4-2011415), but our intension is not to repurpose NS_201. We are sorry for confusion.
Issue 1.2-2: Time for enforcement of new NS requirements
Option 3, as proposed in R4-2010615.

Issue 1.2-3: Should there be separate NS values for EU and global requirements with -5 dBm/200 MHz?
Issue 1.2-3: Option 1, since required A-MPR would be different with or without -10dBm/100MHz emission requirement, which is needed for EU. 

Issue 1.2-4: A-MPR values to follow the WF in R4-2009141?
Option 1, since it is agreement.

Issue 1.2-5: NS value mapping (depending on issues #1 and #3)
Option 1:
There is a discrepancy between our discussion paper(R4-2010615) and CR(R4-2011415), but our intension is not to repurpose NS_201. We are sorry for confusion.


	Huawei
	Issue 1.2-2: option 3. This follow WRC-19 decision, the date is for UEs brought into use. Old UEs still allow to not support the new NS even the changeover dates passed.
Issue 1.2-3: Option 2, if EU update the requirement same as WRC-19, same NS can be used for -5dBm/200MHz.


	T-Mobile USA
	Issue 1.2-1: Support option 2
Issue 1.2-2: Support option 3
Issue 1.2-3: Support option 1
Issue 1.2-4: Support option 1
Issue 1.2-5: Support option 1




Comment collection for discussion papers
	Tdoc number
	Comments

	R4-2009593

	Title: On remaining issues for WRC-19
Comments:
Qualcomm: WRC-19 wording may be easily applicable to base stations, but it is not clear for UEs. Until then option 2 seems like a better option. 
It would be a good idea to consider a RAN5 perspective in the eventual solution because they can only track gracefully by ASN release.


	R4-2009953

	Title: WRC-19 resolutions and impact to NR bands
Comments:
Qualcomm: there are problems with re-purposing, and there is no shortage (yet) of new NS flags. We can let NS_201 stay unused, but prefer for it to become obsolete to reduce everybody’s testing burden. (see also Qualcomm reply to issue 1.2-1). 
It would be a good idea to consider a RAN5 perspective in the eventual solution because they can only track gracefully by ASN release.
Nokia: For proposal 1 and 2, it depends on discussion. For proposal 3, in our understanding, usage of modifiedMPR is already agreed. For proposal 4,5 and 6, since proposal 3 is not in the scope, so these are also not. In our understanding, the remaining issue on RelX approach was if we could tie modifiedMPR and release. Our opinions about that aspect is mentioned in our paper of R4-2009593.


	R4-2010615

	Title: Remaining issues on WRC-19 resolution
Comments:
Nokia: This discussion paper has the following Proposal 2.
“For whether NS_201 is repurposed or not, do not change the definition of NS_201 and introduce another NS value.” 
On the other hand, in docomo’s CR, the value of NS_201 is changed into -5dBm/200MHz. Would docomo clarify the intention?

NTT DOCOMO, INC:
>Nokia
Thank you for pointing out. This is an error for CR, we propose not to repurpose NS_201. We will revise it if RAN4 go with this CR. We are sorry for confusion.

Verizon: Do not need to include NS_205/CA_NS_205 as n260 is a U.S. band in operation and no other regions!





 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2009594

	Title: EESS protection related requirements for FR2 bands

	
	OPPO: For clarification, why not just make NS_201 “avoid” instead of using notes say “NS_201 is not applicable”?
Qualcomm: This CR, like others before it will benefit from considering RAN5 perspective in the eventual solution because they can only track gracefully by ASN release.
Also need to have common understanding on NS values and need, reuse, etc

Verizon: Do not need to include NS_205/CA_NS_205. Revision needed!

	R4-2009954

	Title: CR to capture WRC-19 impact on NR bands in TR38.817-01

	
	Qualcomm: (thank you for updating TR38.817) could we include description of what cases A B and C are (after table 7.5.4.1-2), perhaps in table 7.5.4.1-5?

Also, 7.5.4.1-5 presumes reuse of NS_201, which we think is best avoided, see our comments to issue 1.2-1. We would like to not codify this controversial aspect into the TR
Ericsson: a good initiative. Revise to align with the latest agreements if applicable.

	R4-2010589

	Title: CR for introduction of EESS protection for n257 into general spurious emission

	
	Qualcomm: We support this CR. Addition of requirement does not impact back off required by n257 UEs to stay compliant.

	R4-2011415

	Title: CR for introduction of EESS protection into additional spurious emission

	
	Qualcomm: This CR, like others before it will benefit from considering RAN5 perspective in the eventual solution because they can only track gracefully by ASN release.

Also need to have common understanding on NS values and need, reuse, etc
Ericsson: revision needed. (Moreover, the A-MPR clause is confusing with non-CA requirements mixed with CA requirements.)

Verizon: Do not need to include NS_205/CA_NS_205. Revision needed!




Summary for 1st round 
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 

	Issue 1.2-1
	Should NS_201 be repurposed for -5 dBm/200 MHz for n257 and n258?
· Option 1: Yes (Apple, Ericsson)
· Option 2: No (OPPO, Xiaomi, QC, Samsung, Nokia, NTT Docomo, T-MUS)
Status: No agreement

	Issue 1.2-2
	Time for enforcement of new NS requirements
· Option 1: Introduce and mandate all new NS immediately (Ericsson)
· Option 2: Introduce new NS right before changeover dates which become mandatory right after the changeover dates. (OPPO, QC, Samsung, Apple, Nokia)
· Option 3: Introduce new NS immediately which become mandatory only for UEs brought into use after the changeover dates. (OPPO, Xiaomi, NTT Docomo, Huawei, T-MUS, Nokia)
Status: No agreement

	Issue 1.2-3
	Should there be separate NS values for EU and global requirements with -5 dBm/200 MHz?
· Option 1: Yes (OPPO, Samsung, Apple, Nokia, Ericsson, NTT Docomo, T-MUS)
· Option 2: No (Xiaomi, QC)
Status: No agreement

	Issue 1.2-4
	A-MPR values to follow the WF in R4-2009141?
· Option 1: Yes (Apple, NTT Docomo, TMUS)
· Option 2: No, A-MPR values need further studies
Status: Option 1 is agreed.

	Issue 1.2-5
	NS value mapping
· Option 1: (OPPO, Xiaomi, Nokia, NTT Docomo, T-MUS, QC)
· Option 2: Option 2 is the same as Option1 after NTT Docomo’s clarification
· Option 3: (Apple, Ericsson)
Status: No agreement
Possible WF:
Capture the following NS values in Rel-15/Rel-16 specifications:
	 
	EESS (23.6 GHz - 24.0 GHz)
	EESS (36.0 GHz - 37.0 GHz)

	
	n257
	n258
	n259
	n260

	NS_200
	1 dBm/200 MHz
	No change
	7 dBm/1 GHz
	No change

	NS_2011
	-8 dBm/200 MHz
	 
	 
	 

	NS_202
	-10 dBm/100 MHz
and
1 dBm/200 MHz
	-10 dBm/100 MHz
and
1 dBm/200 MHz
	 
	 

	
	
	
	
	
	

	
	
	
	
	
	

	NS_203
	 
	1 dBm/200 MHz
	 
	 
	

	NOTE 1: NS_201 is obsolete.
	

	
	



Capture the following NS values in TR38.817-01 for future reference:
	 
	EESS (23.6 GHz - 24.0 GHz)
	EESS (36.0 GHz - 37.0 GHz)

	
	n257
	n258
	n259
	n260

	NS_200
	1 dBm/200 MHz
	No change
	7 dBm/1 GHz
	No change

	NS_2011
	-8 dBm/200 MHz
	 
	 
	 

	NS_2022
	-10 dBm/100 MHz
and
1 dBm/200 MHz
	-10 dBm/100 MHz
and
1 dBm/200 MHz
	 
	 

	
	
	
	
	
	

	
	
	
	
	
	

	NS_2033
	 
	1 dBm/200 MHz
	 
	 
	

	NS_2044
	-5 dBm/200 MHz
	-5 dBm/200 MHz
	 
	 
	

	NS_2055
	-10 dBm/100 MHz
and
-5 dBm/200 MHz
	-10 dBm/100 MHz
and
-5 dBm/200 MHz
	 
	 
	

	
	
	
	
	
	

	
	
	
	
	
	

	NOTE 1: NS_201 is obsolete
	

	NOTE 2: Applicable before 01 January 2024
	

	NOTE 3: Applicable before 01 September 2027
	

	NOTE 4: Applicable after 01 September 2027
	

	NOTE 5: Applicable after 01 January 2024
	







Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on remaining issues on WRC-19 resolutions
	Nokia 





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2009594
	Noted
Moderator’s note: It is unlikely this CR can be agreed in this meeting.

	R4-2009595
	Withdrawn (mirror CR of R4-2009594)

	R4-2009954
	To be revised

	R4-2010589
	Agreeable

	R4-2010614
	Agreeable (mirror CR of R4-2010589)

	R4-2011415
	Noted
Moderator’s note: It is unlikely this CR can be agreed in this meeting.

	R4-2011418
	Withdrawn (mirror CR of R4-2011415)



Discussion papers
	Tdoc number
	Status update recommendation  

	R4-2009593
	Noted

	R4-2009953
	Noted

	R4-2010615
	Noted




Discussion on 2nd round (if applicable)
The following CRs are returned to 2nd round to see if agreement can be reached with further clarifications or revisions.

	R4-20xxxxx
	Title: WF on remaining issues on WRC-19 resolutions

	
	

	R4-20xxxxx
(revision of R4-2009954)
	Title: CR to capture WRC-19 impact on NR bands in TR38.817-01

	
	



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	
	

	
	



Topic #2: CR Collections for 38.101-2
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009657
Type: CR
For: Agreement
CAT: F
	Anritsu Corporation
	Title: CR on Minimum output power and Off power MBW definition in FR2
Reason for change:
Excluding ACLR, measurement bandwidth definitions in the Minimum output power and Off power have inconsistencies between FR1 and FR2.
Current specification in FR2 uses a MBW equal to Transmission Bandwidth Configuration but centered on the wanted and adjacent channels
MBW does not account for the half SCS Shift and thus results in the transmission signal not being fully captured for all cases.
ACLR MBW was corrected at R4-2006150.
Summary of change:
Measurement bandwidth is changed following the same policy with ACLR.
Change from 47.52 MHz to 47.58 MHz for 50 MHz Channel bandwidth.
Change from 95.04 MHz to 95.16 MHz for 100 MHz Channel bandwidth.
Change from 190.08 MHz to 190.20 MHz for 200 MHz Channel bandwidth.
Change from 380.16 MHz to 380.28 MHz for 400 MHz Channel bandwidth.

	R4-2009658
Type: CR
For: Agreement
CAT: A
	Anritsu Corporation
	Title: CR on Minimum output power and Off power MBW definition in FR2
Note: This is the mirror CR of R4-2009657 


	R4-2009659
Type: CR
For: Agreement
CAT: F
	Anritsu Corporation
	Title: Correction to a description of PRB for in-band emission with CA in FR2
Reason for change:
Description of in-band emission measurement interval in 6.4A.2.3 should be aligned with EVM and thus it should be the average of 10 sub-frames
Parameter PRB to calculate general limit should also be an average of 10 sub-frames.
Summary of change:
Corrected the description of in-band emission measurement interval in 6.4A.2.3.2, 6.4A.2.3.3, 6.4A.2.3.4 and 6.4A.2.3.5 to contain the idea of an average over 10 sub-frames.
Corrected the equation of general limit in Table 6.4A.2.3.2-1, Table 6.4A.2.3.3-1, Table 6.4A.2.3.4-1 and Table 6.4A.2.3.5-1.
Corrected the description of Note 9 in Table 6.4A.2.3.2-1, Table 6.4A.2.3.3-1, Table 6.4A.2.3.4-1 and Table 6.4A.2.3.5-1.

Moderator’s note: This CR will be merged to R4-2009800 as both CRs are meant to address the same issue.

	R4-2009660
Type: CR
For: Agreement
CAT: A
	Anritsu Corporation
	Title: Correction to a description of PRB for in-band emission with CA in FR2
Note: The is the mirror CR of R4-2009659

	R4-2009800
Type: CR
For: Agreement
CAT: F
	CATT
	Title: CR for R15 38.101-2: Correction of in-band emission tables
Reason for change:
1.	PRB should be  in the NOTE 1 of in-band emission tables.
2.	The general requirements for the in-band emissions are missing.
3.	The PRB should also be averaged for CA scenarios.
Summary of change:
1.	Correct PRB to  in the NOTE 1 in the corresponding tables.
2.	Add the general requirements for in-band emissions.
3.	Align the CA note for PRB with non-CA tables.

	R4-2009801
Type: CR
For: Agreement
CAT: A
	CATT
	Title: CR for R15 38.101-2: Correction of in-band emission tables
Note: The is the mirror CR of R4-2009800

	R4-2010224
Type: CR
For: Agreement
CAT: F
	Nokia, Nokia Shanghai Bell
	Title: modifiedMPR correction for FR2 REL15
Reason for change:
In RAN4#95e CRs R4-2008891 and  R4-2008419 were agreed with overlapping context. ModifiedMPR bit 0 for n258 was taken into use for two different purposes. However as was recorded into moderator report in R4-2008936 the undertanding was that NS_201 uses bit 1 inorder to have same meaning for bit 0 for all bands.
Issue 5-1-3:
Nokia: In CR R4-2006485 there is a proposal to use this bit 0 to indicate the enhanced MPR for bands n257, n258, n260, n261. This change may not be necessary as only PC1 is changed and there is no legacy.
Huawei: the CR is for Rel-15,  the changes for Rel-16 can use other bit to indicate the modified MPR
Issue 5-1-3: It is recommended to revise the CR in 08163 to take companies’ comments into account
Summary of change:
Delete un-necessary Annex-H and correct the double use of bit 0 for n258

	R4-2010225
Type: CR
For: Agreement
CAT: F
	Nokia, Nokia Shanghai Bell
	Title: modifiedMPR correction for FR2 REL16
Note: Should this be a mirror CR (CAT A) of R4-2010224?
Nokia, REL15 and REL16 CRs are not exactly same as the deleted clause is before the kept one in REL15 and after in REL16 thus we choose CAT-F

	R4-2010322
Type: CR
For: Agreement
CAT: F
	ZTE Corporation
	Title: CR to TS 38.101-2 on corrections to operating bands for intra-band CA (Rel-15)
Reason for change:
The operating bands for intra-band non-contiguous CA in 5.2A.1 are missing. According to the previous agreement in R4-2002911, the notation of CA_nX(*) should be used to denote the NR CA band for intra-band non-contiguous CA. Furthermore, to align with the notation of NR intra-band contiguous CA band for FR1 in TS 38.101-1, the NR CA band for FR2 in table 5.2A.1-1 should be specified as “CA_nX” by removing the CA BW class letter as the suffix.
Summary of change:
(1)	Correct the NR CA band in table 5.2A.1-1 for intra-band contiguous CA.
(2)	Add a table for intra-band non-contiguous CA to denote the operating bands in FR2.

	R4-2010323
Type: CR
For: Agreement
CAT: A
	ZTE Corporation
	Title: CR to TS 38.101-2 on corrections to operating bands for intra-band CA (Rel-16)
Note: The is the mirror CR of R4-2010322

	R4-2010628
Type: CR
For: Agreement
CAT: F
	ZTE Corporation
	Title: CR to TS 38.101-2: Correction on the Aggregated Channel Bandwidth
Reason for change:
The current definition for the parameters such as SCSlow, SCShigh, NRB,low, NRB,high and BWGB,Channel(k) in the equation may cause BWChannel_CA larger than the sum of the channel bandwidth of the CCs, which is not acceptable. 
To avoid it, it is propose to adopt the same methods as TS38.101-1, which is SCSlow, SCShigh, NRB,low, NRB,high, and BWGB,Channel(k) use the largest μ value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths.
Summary of change:
Apply largest u for SCSlow, SCShigh, NRB,low, NRB,high and BWGB,Channel(k)

	R4-2010629
Type: CR
For: Agreement
CAT: A
	ZTE Corporation
	Title: CR to TS 38.101-2: Correction on the Aggregated Channel Bandwidth
Note: The is the mirror CR of R4-2010628

	R4-2010630
Type: CR
For: Agreement
CAT: F
	ZTE Corporation
	Title: CR to TS 38.101-2: Correction on the PC3 MPR description
Reason for change:
According to symbols section, the ‘LCRB’ is defined as
LCRB	Transmission bandwidth which represents the length of a contiguous resource block allocation expressed in units of resources blocks
which means the LCRB is number of the located RB, not the bandwidth of the RB allocation size. 
Therefore, the ‘LCRB ≤ 1.44 MHz’ in current PC3 MPR description is not exactly correct, and also it will cause confusion for the equation of ‘ 0 ≤ RBstart < Ceil(1/3 NRB) or Ceil(2/3NRB) ≤ RBstart ≤ NRB-LCRB’ . Here it should be the allocated RB bandwidth ≤ 1.44 MHz.
It is proposed to replace ‘LCRB ≤ 1.44 MHz’  with ‘BWalloc,RB ≤ 1.44 MHz’, where BWalloc,RB is the bandwidth of the RB allocation size, which is the same description as PC1 MPR.
In addition, the duplicated descriptions for NRB are existed. 
Summary of change:
1. Replace ‘LCRB ≤ 1.44 MHz’  with ‘BWalloc,RB ≤ 1.44 MHz’, associated with the related explanation of the symbol.
2. Delete the duplicated descriptions for NRB

	R4-2010631
Type: CR
For: Agreement
CAT: A
	ZTE Corporation
	Title: CR to TS 38.101-2: Correction on the PC3 MPR description
Note: The is the mirror CR of R4-2010630

	R4-2011387
Type: CR
For: Agreement
CAT: F
	Keysight Technologies UK Ltd
	Title: FR2 Minimum output power measurement period definition
Reason for change:
Current core requirements do not specify measurement period for FR2 minimum output power requirement.
Summary of change:
Define FR2 minimum output power measurement period as at least one slot (14 symbols as in LTE, which is valid for all numerologies).

	R4-2011402
Type: CR
For: Agreement
CAT: A
	Keysight Technologies UK Ltd
	Title: FR2 Minimum output power measurement period definition
Note: The is the mirror CR of R4-2011387

	R4-2011480
Type: CR
For: Agreement
CAT: F
	Huawei, HiSilicon
	Title: CR for modified MPR_Rel-15
Reason for change:
Modified MPR Bit ‘0’ for n258 is clashed between two modified MPR CRs(R4-2008891/ R4-2009169 and R4-2008419/R4-2008164).
Summary of change:
Merge modified MPR for n258 into one table, move bit index to ‘1’ for n258 for AMPR modify.

	R4-2011481
Type: CR
For: Agreement
CAT: A
	Huawei, HiSilicon
	Title: CR for modified MPR_Rel-16
Note: The is the mirror CR of R4-2011480



Open issues summary

Companies views’ collection for 1st round 
Comment collection for discussion papers 
	Tdoc number
	Comments

	
	Title:
Comments:


	
	


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2009657

	Title: CR on Minimum output power and Off power MBW

	
	

	R4-2009659

	Title: Correction to a description of PRB for in-band emission with CA in FR2

	
	Moderator’s note: This CR is merged to R4-2009800 as both CRs are meant to address the same issue. Companies concerning the content of this CR can make comments directly to R4-2009800.

	R4-2009800

	Title: CR for R15 38.101-2: Correction of in-band emission tables

	
	Anritsu: (1)Typo at “Other specs affected” on the cover page. (38.521-1 should be 38.521-2)
(2) Added equations at IBE General part are missing track changes.
(3) Descriptions at the beginning of 6.4A.2.3.2, 6.4A.2.3.3, 6.4A.2.3.4, and 6.4A.2.3.5 also need corrections to align with other non-CA cases.
CATT: Many thanks Anristu for the comments. I’ve uploaded the revision of 9800 in the 1st round folder, please further review. The revisions include the comments (1) and (3), for (2), I can see the missing track changes, could you please double check?
Anritsu: Reply to CATT – Just for note of the offline discussion between CATT, Anritsu confirmed the revision and also confirmed that the issue of missing track changes was solved.

	
	

	R4-2010224

	Title: modifiedMPR correction for FR2 REL15

	
	Anritsu: This is not an issue directly with this CR. But suppose one more reference [7] for IE RF-Parameters in Annex H.1 need also to be corrected to [13] (38.331).
We are fine either 10224 or 11480 (Huawei CR) captures this change.
Apple: The main CR contents are the same as in R4-2011480.
Ericsson: align with decisions on the WRC-19 (and CR in e.g. R4-2011415)

	
	

	R4-2010225

	Title: modifiedMPR correction for FR2 REL16

	
	Apple: The CR contents between 10224 and 10225 are virtually the same except some small misalignment between Rel-15 and Rel-16 Annex H sections. Should 10225 be a CAT A CR mirrored from 10224 CAT F CR?
Nokia, REL15 and REL16 CRs are not exactly same as the deleted clause is before the kept one in REL15 and after in REL16 thus we choose CAT-F

	R4-2010322

	Title: CR to TS 38.101-2 on corrections to operating bands for intra-band CA (Rel-15)

	
	Apple: It is fine to remove the bandwidth classes in table 5.2A.1-1, as it already has been done in the Rel. 16 spec. However, instead of introducing a new table and a new notation for non-contiguous CA bands, it would be better to just remove the “contiguous” in the heading of table 5.2A.1-1 and use this table for both, contiguous and non-contiguous CA having no bandwidth classes at all in the table.

ZTE: Response to apple.
Thanks for Apple’s comments. Actually, for the intra-band non-contiguous CA, the agreement in RAN4#94-e meeting is to use the notation CA_nX(*) as stated in ‘Note 1’ of Table 5.2A.1-2. If you look at 38.101-1, two tables for contiguous and non-contiguous have already been applied. So we think it’s better to keep the same manner in 101-1/2 specs with two separate tables.

	R4-2010628

	Title: CR to TS 38.101-2: Correction on the Aggregated Channel Bandwidth

	
	Qualcomm: We would like an example of the problem you have highlighted. Also, would you please justify why it ok to use ‘largest u’ instead of ‘largest common u’
ZTE: Response to Qualcomm:
Thanks for Qualcomm’s comments. Actually the problem was pointed out in #94 meeting, and also we given some analysis in #94-e meeting. Here is an example below, where 50MHz (CClow)+100MHz (CChigh) in band nX, where the SCS of 60kHz and 120kHz are supported for both CCs, (Also some other examples can be found in the attached excel sheet  in R4-2001385.)
	SCSlow
(MHz)
	SCShigh
(MHz)
	

	BWlow +
BWhigh
(MHz)
	Nominal channel spacing (MHz)
	GBlow
(MHz)
	GBhigh
(MHz)
	max(GBlow, GBhigh)
	Foffset,low
	Foffset,high
	BWchannel_CA

	0.06
	0.06
	3
	150
	74.4
	1.21
	2.45
	2.45
	26.24
	49.94
	150.58

	0.06
	0.12
	3
	150
	74.4
	1.21
	2.42
	2.42
	26.21
	49.88
	150.49

	0.12
	0.06
	3
	150
	74.4
	1.9
	2.45
	2.45
	25.55
	49.94
	149.89

	0.12
	0.12
	3
	150
	74.4
	1.9
	2.42
	2.42
	25.52
	49.88
	149.8



It can be seen from the table, BWchannel_CA is large than the sum of CBW(=150MHz) by using the current definition for the parameters such as SCSlow, SCShigh, NRB,low, NRB,high and BWGB,Channel(k) in the equation.
For the ‘largest u’ , just align with the description of “section 5.4A.1 channel spacing for CA” in TS38.101-2: “... o is the largest  value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to Table 5.3.5-1....”, actually it implies that the u is common u among the SCS of the CCs.
Nokia: We agree with the CR.

	R4-2010630

	Title: CR to TS 38.101-2: Correction on the PC3 MPR description

	
	

	R4-2011387

	Title: FR2 Minimum output power measurement period definition

	
	Qualcomm: The CR addresses an ambiguity. Could we align power measurements to 1 subframe, rather than 1 slot? Min. pk. EIRP measurements are averaged over 1 subframe.
Samsung: share similar view as Qualcomm. To avoid ambiguity, why not align with minimum peak EIRP measurement period as 1 sub frame instead of 1 slot?
Apple: Can the statement be placed in the general section so that it does not need to be repeated for each power class?

	R4-2011480

	Title: CR for modified MPR_Rel-15

	
	Anritsu: Error with the associated spec number on the coversheet. It should be 38.101-2 instead of 38.101-1.
The main body of the CR is not prepared based on the latest Rel-15 spec. (We suppose the base is Rel-16 spec now.)
This is not the error with the CR itself. But the reference of the spec for IE RF-Parameters in Annex H.1 should be [13] (38.133) instead of [7].
Apple: The main CR contents are the same as in R4-2010224.
Ericsson: overlaps with R4-2010224.

	
	



Summary for 1st round 
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
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	




CRs/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  

	R4-2009657
	Agreeable

	R4-2009658
	Agreeable (mirror CR of R4-2009657)

	R4-2009659
	Noted (this CR is merged to R4-2009800)

	R4-2009660
	Withdrawn (mirror CR of R4-2009659)

	R4-2009800
	To be revised

	R4-2010224
	To be revised

	R4-2010225
	To be revised

	R4-2010322
	Return to 2nd round

	R4-2010628
	Return to 2nd round (to see if Qualcomm’s concern can be addressed)

	R4-2010630
	Agreeable

	R4-2010631
	Agreeable (mirror CR of R4-2010630)

	R4-2011387
	To be revised

	R4-2011480
	Noted

	R4-2011481
	Withdrawn (mirror CR of R4-2011480)



Discussion on 2nd round (if applicable)

	R4-20xxxxx
(revision of R4-2009800)
	Title: CR for R15 38.101-2: Correction of in-band emission tables

	
	

	R4-20xxxxx
(revision of R4-2010224)
	Title: modifiedMPR correction for FR2 REL15

	
	

	R4-20xxxxx
(revision of R4-2010225)
	Title: modifiedMPR correction for FR2 REL16

	
	

	R4-2010322
	Title: CR to TS 38.101-2 on corrections to operating bands for intra-band CA (Rel-15)

	
	

	R4-2010628
	Title: CR to TS 38.101-2: Correction on the Aggregated Channel Bandwidth

	
	Qualcomm: 

	R4-20xxxxx
(revision of R4-2011387)
	Title: FR2 Minimum output power measurement period

	
	Qualcomm:
Samsung:
Apple:



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/WF number
	CRs/TPs/WFs Status update recommendation  

	
	

	
	

	
	




Topic #3: Other FR2 Concerned Topics 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009656
Type: Discussion
For: Approval
	Anritsu Corporation
	Title: NR SCC UL power drop behaviour with EN-DC UE in FR2
Observation 1: It seems Rel-15 FR2 UE stops transmitting UL signals of NR SCC when it is set to output UL signals by a maximum power.
Observation 2: In TS 38.213, PCC is prioritized than SCC.
Observation 3: In TS 38.101-2, it is ambiguous whether it is possible to configure transmit power of PCC and SCC with a power imbalance. However our understanding is that the EN-DC UE can still configure imbalanced PSD in each CC.
Proposal 1: Confirm an assumption in the group whether the equal PSD in each CC is mandatory or not in intra-band contiguous CA case. 
Observation 4: If the outcome of Proposal 1 is “the equal PSD in each CC is mandatory”, then we have a discrepancy between RAN1 and RAN4 specs. Next action to solve the issue is TBD.
Observation 5: If the outcome of Proposal 1 is “the equal PSD in each CC is NOT mandatory”, then the current FR2 EN-DC UE behaviour is not infringing the descriptions in two specs. 
Proposal 2: In a case the equal PSD in each CC is not mandatory in intra-band contiguous CA case, RAN4 clarifies whether the single UL carrier operation during the CA mode is a valid behaviour or not.
Proposal 3: RAN4 clarifies the conditions which can reproduce the worst case for transmitter requirements of CA.
Proposal 4: Discuss the applicable release number (15, 16 or later) once the worst conditions have been identified in the group.
Observation 6: Care must be taken when we define the worst conditions from test procedure, test time and repeatability viewpoints.

	R4-2010302
Type: Discussion
For: Approval
	Verizon UK Ltd
	Title: Scope of Rel-16 tests/requirements for FR2 fallback band combination
Proposal 1: Support what both RAN2 and RAN4 current agreed proposals and specify the fallback combination in 3GPP requirements for implementation
Proposal 2: Specify the testing requirement further and be causally to discuss the non-separable relaxation requirement beyond what should be 
Proposal 3: Keep the defined test/requirement and procedure, and study the possible relaxation of test/requirement in future

	R4-2011491
Type: Other
For: Approval

	Huawei, HiSilicon
	Title: On PTRS configuration for EVM requirement+LS to RAN5
Observation 1: PTRS is introduced in NR for compensating the CPE which generated mainly by frequency oscillators.
Observation 2: The phase noise of the PLL is already studied in NR and PN model has been captured in TR 38.803 with two options.
Observation 3: PTRS on FR2 is highly important feature to avoid performance loss, it is already specified in TS 38.104 and TS 38.101-4 for PUSCH and PDSCH test.
Proposal 1: Introducing uplink PTRS configuration for FR2 RF requirement RMC.
Proposal 2: The uplink PTRS configuration for FR2 RF requirement RMC shall be defined as below:
	PTRS configuration
	Frequency density (KPT-RS)
	2

	
	Time density (LPT-RS)
	1

	
	maxNrofPorts
	1

	
	PTRS epre-Ratio
	0

	
	Sample density
	See table 6.2.3.2-1 of TS 38.214

	
	timeDensityTransformPrecoding
	d1 defined in TS 38.214


Proposal 3: Send an LS to RAN5 to inform them PTRS configuration is added in the RMC for EVM measurement, the corresponding signal processing procedure on PTRS should be added in TS 38.521 for EVM measurement.

	R4-2011513
Type: CR
For: Agreement
CAT: F
	Huawei, HiSilicon
	Title: CR on PTRS configuration for UL RMC-Rel-15
Reason for change:
In FR2, UE is mandatory to support the PTRS to evaluate on the phase noise, while PTRS is not configured for FR2 in EVM test.
Summary of change:
PTRS configuration is added for EVM.

	R4-2011514
Type: CR
For: Agreement
CAT: A
	Huawei, HiSilicon
	Title: CR on PTRS configuration for UL RMC-Rel-16
Note: The is the mirror CR of R4-2011513



Open issues summary
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	


 
Comment collection for discussion papers 
	Tdoc number
	Comments

	R4-2009656

	Title: NR SCC UL power drop behaviour with EN-DC UE in FR2
Comments:
Anritsu: We noticed that RAN5 also has the associated discussion paper from Qualcomm (R5-203819). We need to be careful that we won’t have inconsistencies between RAN4 and 5 on this outcome.
With regards to the proposal 1 in this discussion paper, can RAN4 agree with the following assumption at first? Proposal 2, 3 and 4 are to be discussed further.
Outcome of Proposal 1: Equal PSD in each CC is not mandatory in intra-band contiguous CA case.

OPPO: In our understanding, the PSD in each CC is not mandatory for intra-band contiguous CA. This equal PSD requirement might come from purely requirement definition, i.e. worst case.
Rohde & Schwarz: From our understanding, this issue described by Anritsu is not limited to FR2 intra-band contiguous, but UE may drop SCC power in all UL CA cases according to RAN1 spec. This should in our understanding not be an issue, since this would be the correct implementation according to RAN1. However it may be necessary to check how cases are handled where it may be needed to have 2 or more UL CCs with same/similar power (e.g. Refsense exceptions, Emissions (may be caused by intermod, …).
Qualcomm: The behavior is according to ran1 power scaling and ran4 should not change it nor de-validate CA as is proposed here. UE drops SCC since the requested power exceeds max limits. To test the UL CA max power, an iterative test is needed to find at which power UE still transmits all channels and CC’s or alternatively a test signal that disables the prioritization the way RAN5 paper proposes.  Both methods are in ran5 domain, ran4 should leave power control untouched and let testing handle this issue i.e. no changes are needed in ran4 specs.
Samsung: in our understanding, equal PSD is just a typical configuration for requirement and test, from UE feature perspective, equal PSD is not mandatory. This issue is related to RAN5 test point design, discussion shall be aligned between RAN4 and RAN5, so far, we do not see strong necessity to change RAN4 spec yet.

	
	Ericsson: this is a good and important contribution.
Our understanding is that the PSD requirement is used for deriving the MPR requirements, this assumption does not belong to the configured output power clause. 
The above PSD requirement violates the priority rules specified in 38.213 whereby 
“In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell. In case of same priority order and for operation with two UL carriers, the UE prioritizes power allocation for transmissions on the carrier where the UE is configured to transmit PUCCH.” 
The above prioritization rule is not clear; in case this implies that for a given transmission (e.g. PUSCH) the Pcell gets all the power available at Pcmax and the Scell is dropped, this is clearly different from the intention of the corresponding rule in 36.213 for LTE (weight factors on the Scell power). 
Two aspects of the contribution
1. How can RAN5 guarantee equal PSD for CA output power verification? Is the test relevant?
2. The priority rules in 38.213: what is the UE behavior in the field? Scell dropping at maximum output power?
The MPR requirements may be less relevant – a worst case – in view of the assumptions made (constant PSD) and the anticipated UE behavior (Scell transmission dropped at Pcmax).
Anritsu 2: Thanks all for the comment. Though the minimum requirement might not have to be changed, we assume at least the assumptions of worst case conditions for each test case need to be clarified and captured somewhere in the core spec for RAN5 to consider the test conditions and test procedures.
Huawei: it should follow RAN1 spec on power scaling priority. 
NTT DOCOMO, INC. :
In our understanding, equal PSD is not mandatory for actual UE behavior. Core requirement does not mention about PSD condition, which implies UE need to meet core requirements under any PSD condition. RAN5 chooses equal PSD test condition as typical or worst case condition to guarantee UE performance.  Discussion should be aligned with RAN5, and RAN4 may need to provide information to seek worst case or appropriate test condition for RAN5 work.

	R4-2010302
	Title: Scope of Rel-16 tests/requirements for FR2 fallback band combination
Comments:
Verizon: In further offline discussions, the scope of proposed relaxation of tests/requirements for the fallback combinations will not require to change the existing specification requirements. Therefore, the contribution could be noted.
Apple: This issue is in discussion in RAN plenary, RAN4 should leave the discussion and final decision to RAN plenary. We would therefore propose to note the paper, since also the proposals are not clear what they mean and what exactly they affect. We are confident that RP will find a good solution for this issue.

	R4-2011491

	Title: On PTRS configuration for EVM requirement+LS to RAN5
Comments:
Qualcomm: Introduction of PTRS to UL is a significant side-condition change for UL EVM, and so this proposal represents a core requirement change for an old release. There are several problems with this proposal, both in concept and in the proposed implementation. We pointed out the problems with the concept of this proposal back in RAN4#92-Bis and the RAN4 chairman ruled that we would not be introducing PTRS into UL for Rel-15 FR2. Note also that Rel-15 UEs have already been deployed in existing FR2 bands with the requirements as they are. We are open to considering PTRS in UL for newer bands, like 47 GHz.
Also PTRS is an overhead, so we need to agree on detailed motivation based on data. We are surprised to see this proposal keep coming back without any new data from proponents to understand the effect on EVM of introduction of PTRS into UL.  We made a request to see data on PTRS and EVM back in RAN4#94-e, as captured in the first round email discussion summary R4-2002678:
“We would appreciate seeing technical data from interested companies on how much the EVM improves as a function of PTRS configuration and MCS. This would help in deciding if PTRS is needed”



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2011513

	Title: CR on PTRS configuration for UL RMC-Rel-15

	
	Anritsu: (1) As for the proposed modification to add PTRS configuration, parameters for DFT and CP-OFDM are mixed in one configuration table. Parameters colored yellow are for CP-OFDM, and ones colored green are for DFT-s-OFDM. Therefore we suggest splitting conditions for example PTRS configuration for CP-OFDM, and PTRS configuration for DFT-s-OFDM.
[image: ]
(2) As for Sample density, our understanding is that PTRS pattern may vary depending on the NRBx which is set in RRC associated with RBs scheduled by SS. Therefore we suppose just referring the table from TS38.214 is not sufficient to fix PTRS mapping. To set RRC, NRB0 to NRB4 need to be defined in A.2.3. 
(3) Since Annex A.2 has an influence on all the TRx test cases, if the proposed PTRS configuration in this time is only for EVM, we suggest adding a note to tell the applicability of PTRS configuration for CP-OFDM and for DFT-s-OFDM. For example, 
Note 3: Applicable only when the associated test cases use this configuration. 

Qualcomm: 
Do not agree to the CR
Introduction of PTRS to UL is a significant side-condition change for UL EVM, and so this proposal represents a core requirement change for an old release. There are several problems with this proposal, both in concept and in the proposed implementation. We pointed out the problems with the concept of this proposal back in RAN4#92-Bis and the RAN4 chairman ruled that we would not be introducing PTRS into UL for Rel-15 FR2. Note also that Rel-15 UEs have already been deployed in existing FR2 bands with the requirements as they are, without PTRS. We are open to considering PTRS in UL for newer bands, like 47 GHz.
Also PTRS is an overhead, so we need to agree on detailed motivation based on data. We are surprised to see this proposal keep coming back without any new data from proponents to understand the effect on EVM of introduction of PTRS into UL.  We made a request to see data on PTRS and EVM back in RAN4#94-e, as captured in the first round email discussion summary R4-2002678:
“We would appreciate seeing technical data from interested companies on how much the EVM improves as a function of PTRS configuration and MCS. This would help in deciding if PTRS is needed”

	
	Huawei: can we send LS to RAN5, adding PTRS procedure into EVM measurement. And further discuss on UL configuration after bring data to see the gain by PTRS?

	
	Title:

	
	



Summary for 1st round 
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
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on NR SCC UL power drop behavior in FR2
	Anritsu Corporation





CRs/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  

	R4-2011513
	Noted

	R4-2011514
	Withdrawn (mirror CR of R4-2011513)

	
	



Discussion papers
	Tdoc number
	Status update recommendation  

	R4-2009656
	Noted

	R4-2010302
	Noted

	R4-2011491
	Return to 2nd round



Discussion on 2nd round (if applicable)
CRs/TPs
The following CRs are returned to 2nd round to see if agreement can be reached with further clarifications or revisions.
	CR/TP number
	Comments collection

	
	Title: 

	
	



Discussion papers
	Tdoc number
	Comments collection

	R4-2011491
	Title: On PTRS configuration for EVM requirement+LS to RAN5

	
	Qualcomm:



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  
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