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Introduction
Scope of this email discussion is listed in Table 1. No contributions were submitted to AI 8.14.1.5 thus it is out scoped from email discussion.
In this meeting following open issues will be discussed
Sub-topic 1 Intra-band non-contiguous UL CA
1.1 Will non-simultaneous UL for non-contiguous UL CA be part of REL-16
1.2 draft CR for non-contiguous uplink CA including MPR and A-MPR table format
1.3 Beam squint analysis for FR2 PC3 UEs
Sub-topic 2 Improvement of UE MPR
	2.1 Will output power boosting be part of REL-16
	2.2 Correction of Inner Allocation Definition for Powerclass 3
	2.3 Simplification of In-Band Emissions Requirements (Editorial)
	2.4 How to ensure consistency between FR1 and FR2 ACLR MBW

Sub-topic 3 Multi-band requirement framework for FR2
	3.1 Is MBR definition changed
	3.2 from which release if it is

List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
	23
	RAN4#94e_#23_NR_RF_FR2_req_enh_Part_4
	R16 NR FR2 RF
	· Intra-band contiguous UL CA 
· Intra-band non-contiguous UL CA 
· Improvement of UE MPR
· Response to RAN5 LS on MBR
	8.14.1.5, 8.14.1.6, 8.14.1.8, and R4-2000021, R4-2000022, R4-2000235, R4-2000236, R4-2002091, R4-2002104, R4-2000200, R4-2000201, R4-2000202,R4-2000526, R4-2001234




Topic #1: Intra-band non-contiguous UL CA
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2000019
	Apple Inc.
	TDoc: Non-simultaneous UL for non-contiguous UL CA in FR2
Observation 1:	Aggregation of non-contiguous uplink carriers in FR2 into a simultaneous transmission has the potential to introduce a significant penalty to the UL link budget.
Observation 2:	Aggregation of non-contiguous uplink carriers in FR2 into a non-simultaneous transmissions can give the network additional scheduling flexibility in terms of coverage spectrum utilization.
Proposal 1:	For SA CA scenarios FR1 (PCell) + FR2 (SCells) and EN-DC scenarios LTE (PCell) + FR1 (PScell) + FR2 (SCells), RAN4 confirms the feasibility of non-simultaneous Tx for FR2 intra-band NC UL CA and agrees to introduce a capability for the UE indicate to the network that it only supports non-simultaneous UL operation in NC UL CA.
Proposal 2:	Further effort on NSU requirements can proceed according to the Rel-16 NR RRM work item scope and associated work plan.
Proposal 3:	Non-simultaneous Tx for UL intra-band non-contiguous CA can support operation with the same frequency separation as the DL CCs; thus, the entire frequency separation class table can be applicable to UL CA with non-simultaneous operation.

	R4-2000509
	Nokia, Nokia Shanghai Bell
	TDoc: FR2 nc-in-ca MPR
This is a discussion paper providing MPR simulation results for non-contiguous UL CA. Simulated cases are 50+50, 100+100, 200+200 and 100+100+100 MHz. Gating factor for MPR is mainly OBW and spurious emissions in case allocation is such that all sub-blocks have very narrow allocation. It seems that MPR can be defined agnostic of modulation however such way that CP-OFDM and DFT-s-OFDM could have different MPRs. MPR is limited to max 5 dB in all cases.

	R4-2000693
	Qualcomm Incorporated
	TDoc: On using Rel-15 CA MPR table format for FR2 NC UL CA
Observation 1: CABW does not distinguish between the UE’s separate capabilities to support bidirectional DL spectrum and DL-only spectrum, respectively.
Observation 2: For UEs with common R/T LOs, back-off requirements depend on the size of the bidirectional spectrum and remain insensitive to the presence of additional parallel Rx chains to support DL-only spectrum.
Observation 3: For Rel-16, CABW is obsolete as the determining parameter for CA MPR.
Observation 4: For UEs with distinct R/T LOs, back-off requirements are tied to the Tx IF BW, which is determined by the UL CA configuration alone, and independent of DL CA configuration
Observation 6: For UEs with common R/T LOs, DL frequency separation can replace CABW in the MPR tables for CA operation.
Observation 7: UEs with distinct R/T LOs can also use DL frequency separation to determine MPR
Observation 8: For UEs with distinct R/T LOs, if DL frequency separation replaced CABW in the MPR tables, MPR for DL frequency separation >1400MHz can adopt values used for 1400MHz
Proposal 1: MPR and A-MPR tables shall be changed to depend on ‘DL frequency separation’, instead of ‘Cumulative Aggregated BW’
Proposal 2: MPR (and A-MPR, if appropriate) tables for NC CA shall accommodate DL frequency separation larger than 1400MHz.
Contribution proposes a template for NC CA MPR table for Rel-16.

	R4-2000694
	Qualcomm Incorporated
	TDoc: dCR to 38.101-2: Simultaneous NC UL CA framework for Rel-16
Reason for change:	Introduce framework to accommodate simultaneous Rel-16 NC UL CA feature:
1.	Generalize section 5.3A for non-contiguous UL CA
2.	Removal of dependence on CABW due to obsolescence R4-2000693. DL frequency separation is equivalent to CABW, and adopting DL FS decouples DL CA BW enhancement to UL CA 
3.	Introduction of supporting definitions 
Summary of change:	
1.	Introduce definition of ‘frequency separation’
2.	Introduce MPR requirements table for NC CA, values left for consensus in a future meeting. 
3.	Modify requirements that depend on CABW and replace with DL aggregated BW.
4.	Modify MPR section for contiguous UL CA to make consistent with removal of CABW
5.	Modify A-MPR section to make consistent with removal of CABW

	R4-2002147
	Qualcomm Incorporated
	[bookmark: _Hlk33027837]TDoc: Beam squint analysis for FR2 PC3 UEs
Proposal: RAN4 to discuss how to capture consideration for radiative degradation mechanisms like beam squint for larger frequency separation.

	R4-2000396
From AI 8.14.1.8
	Intel Corporation
	TDoc: FR2 CA MPR improvement
Proposal: In Rel-16 for both UL contiguous and non-contiguous CA, MPR values for 1400MHz <CABW ≤ 2400MHz should be kept the same with their corresponding MPR values for 800MHz ≤ CABW ≤ 1400MHz.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Non-simultaneous UL for non-contiguous UL CA in FR2
Issue 1-1-1: Non-simultaneous UL for non-contiguous UL CA in FR2
· Proposals
· Option 1: RAN4 confirms the feasibility of non-simultaneous Tx for FR2 intra-band NC UL CA and agrees to introduce a capability for the UE indicate to the network that it only supports non-simultaneous UL operation in NC UL CA.
· Option 2: Non-simultaneous UL for non-contiguous UL CA in FR2 is not part of REL16 and is removed from the WID
· Recommended WF
· TBA

Sub-topic 1-2: Simultaneous UL for non-contiguous UL CA in FR2
Issue 1-2-1: MPR and A-MPR tables shall be changed to depend on ‘DL frequency separation’, instead of ‘Cumulative Aggregated BW’
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 1-2-2: MPR (and A-MPR, if appropriate) tables for NC CA shall accommodate DL frequency separation larger than 1400MHz
· Proposals
· Option 1: Yes
· Option 2: Yes and MPR values for 1400MHz <CABW ≤ 2400MHz should be kept the same with their corresponding MPR values for 800MHz ≤ CABW ≤ 1400MHz.
· Option 3: No
· Recommended WF
· TBA
Issue 1-2-3: Beam squint analysis for FR2 PC3 UEs
· Proposals
· Option 1: RAN4 to discuss how to capture consideration for radiative degradation mechanisms like beam squint for larger frequency separation.
· Option 2: No need to discuss how to capture consideration for radiative degradation mechanisms like beam squint for larger frequency separation.
· Recommended WF
· TBA

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

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	Sub topic 1-1: Non-simultaneous UL for non-contiguous UL CA in FR2:
1. We request clarification on how the RF requirement would look with NSU. Which specs are affected and what changes are foreseen?
Sub topic 1-2:NC UL CA:
1. We agree with the general idea that CABW should not drive MPR. The MPR proposal of 1-2-2 comes naturally if DL frequency separation (which is equivalent to a UE’s bidirectional spectrum) is used to drive CA MPR instead of CABW

	Intel
	Sub-topic 1-1: Non-simultaneous UL for non-contiguous UL CA in FR2
1. Suggest adding an option to allow UE capability signalling to do non-contiguous or contiguous UL CA

Sub-topic 1-2: Simultaneous UL for non-contiguous UL CA in FR2

Issue 1-2-2: MPR (and A-MPR, if appropriate) tables for NC CA shall accommodate DL frequency separation larger than 1400MHz
1. Option 2: Yes and MPR values for 1400MHz <CABW ≤ 2400MHz should be kept the same with their corresponding MPR values for 800MHz ≤ CABW ≤ 1400MHz.

Issue 1-2-3: Beam squint analysis for FR2 PC3 UEs
1. Option 1: RAN4 to discuss how to capture consideration for radiative degradation mechanisms like beam squint for larger frequency separation.


	Ericsson
	Issue 1-1-1: the virtue of the NSU switching alternatives and the additional (non) capability should be assessed against to a baseline with a single contiguous UL block and use of Pcell/Scell RRC reconfiguration for switching the UL block before feasibility is confirmed. What is the expected impact on the RF specifications? 

	Apple
	Issue 1-1-1: Option 1 is our preference. In our understanding, the intra-band contiguous requirements are applicable to the NSU capable UE. As we described in 0019, the UE supporting NSU can remove all additional constraints on CC configuration by the network:
[image: ]
Issues 1-2-1, 1-2-2: We agree to further discuss the CABW applicability of the MPR requirements and to consider the DL Fs formulation.
Issue 1-2-3: We are fine with Option 1

	Huawei
	Sub topic 1-2:
Issue 1-2-1:
Option 2. Different RF architecture can be used, e.g. for “no DL-only limitation” UEs, this replacement is not correct.
Issue 1-2-2:
Currently Option 3. It may depends on RF architecture, before we decides on the separation class issue in NC DL CA, we are actually not sure how to define this part. We will update the information, see NC DL CA discussion thread.
Issue 1-2-3:
Option1.



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

	R4-2000694
	Nokia: Would be good to add the agreed non-contiguous uplink CA transmitter requirements in to this dCR so that this contribution can be used as a basis to feature CR in coming meetings once the MPR is agreed.

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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#1-1-1
	Non-simultaneous UL for non-contiguous UL CA in FR2:
Companies: Clarification was asked how RF requirements are impacted by NSU and a suggestion on adding an option to allow UE capability signalling to do non-contiguous or contiguous UL CA.

Moderator: Is not this capability proposal the current UL CA configuration signalling as UE can signal support for contiguous and/or non-contiguous CA?

Tentative agreements: None
Candidate options: Situation same, both option 1 and option 2 are discussed.
Recommendations for 2nd round: Apple to clarify how RF requirements would be impacted by NSU.

	Sub-topic#1-2-1
	MPR and A-MPR tables shall be changed to depend on ‘DL frequency separation’, instead of ‘Cumulative Aggregated BW’
Companies: There was support for proposal but also one company was against as they say that Different RF architecture can be used, e.g. for “no DL-only limitation” UEs, this replacement is not correct.
Tentative agreements: None
Candidate options: Situation same, both option 1 and option 2 are discussed.
Recommendations for 2nd round: Qualcomm to answer the comment that proposal is not valid for all RF architecture.

	Sub-topic#1-2-2
	MPR (and A-MPR, if appropriate) tables for NC CA shall accommodate DL frequency separation larger than 1400MHz
Moderator: This sub-topic is pending decision on 1-2-1. However even in case that MPR remains based on CABW there was a proposal how to define MPR beyond 1400 MHz
Tentative agreements: None, need to wait 1-2-1
Candidate options: Situation same, all options are discussed.
Recommendations for 2nd round: Wait 1-2-1

	Sub-topic#1-2-3
	Beam squint analysis for FR2 PC3 UEs
Companies: All comments in favour of option 1: RAN4 to discuss how to capture consideration for radiative degradation mechanisms like beam squint for larger frequency separation.
Tentative agreements: RAN4 shall discuss how to capture consideration for radiative degradation mechanisms like beam squint for larger frequency separation.
Candidate options: 
Recommendations for 2nd round: WF assigned to Qualcomm to discuss how to proceed this topic in next RAN4 meeting.



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

	#1
	Consideration for radiative degradation mechanisms for larger frequency separation
	

Qualcomm



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  

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



Discussion on 2nd round (if applicable)

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/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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

	R4-2000518
	Nokia, Nokia Shanghai Bell
	TDoc: FR2 boosting
Proposal 1: No output power boost is specified for PI/2 PBSK due to suspended IBE in REL16
Proposal 2: No output power boost is specified for QPSK due to suspended IBE in REL16

	R4-2002091
	Motorola Mobility España SA
	TDoc: Correction of Inner Allocation Definition for Powerclass 3
This is a CAT F CR.
Reason for change:	There are conflicting definitions of the the inner allocations for Powerclass 3 with bandwidth configurations <= 200 MHz.  The second definition of the inner allocations conflicts with first definition.
Summary of change:	Removes the second definition of inner allocations

	R4-2002104
	Motorola Mobility España SA
	TDoc: Simplification of In-Band Emissions Requirements
This CAT D editorial CR ís not strictly speaking for MPR improvement but it was never the less allocated to this email thread. Given that it is CAT D should not be too big issue to have it here.
Reason for change:	The first term in the general in-band emissions requirement is no longer needed as this term is <= -25 dB and Note 1 sets the lower limit as no less than -25 dB.  As a result, the first term of the general in-band emissions requirement is never used.

	R4-2002144
	Skyworks Solutions, Inc.
	TDoc: FR2 ACLR Measurement Bandwidth Definition
This is a discussion paper and suggests following.
Two possible options may be considered to ensure MBW is centered on TxBW.
· Option 1: modify FR2 MBW according to Table 3
· Option 2: maintain existing FR2 MBW, and change the text defining the center frequency of the measurement BW for the wanted channel so that MBW becomes centered on the TxBW.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1:Output power boosting when IBE is suspended
Issue 2-1-1: Output power boosting when IBE is suspended for PI/2 PBSK
· Proposals
· Option 1: This feature is not part of REL16 and is removed from the WID
· Option 2: This feature is kept in WID
· Recommended WF
· TBA
Issue 2-1-2: Output power boosting when IBE is suspended for QPSK
· Proposals
· Option 1: This feature is not part of REL16 and is removed from the WID
· Option 2: This feature is kept in WID
· Recommended WF
· TBA

[bookmark: _Hlk33028591]Sub-topic 2-2: Correction of Inner Allocation Definition for Powerclass 3
Issue 2-2-1: Inner Allocation Definition for Powerclass 3
· Proposals
· Option 1: CR is agreed
· Option 2: CR is not agreed
· Recommended WF
· Option 1
Sub-topic 2-3: Simplification of In-Band Emissions Requirements
Issue 2-3-1: Simplification of In-Band Emissions Requirements
· Proposals
· Option 1: CR is agreed
· Option 2: CR is not agreed
· Recommended WF
· Option 1
Sub-topic 2-4: FR2 ACLR MBW
Issue 2-4-1: FR2 ACLR MBW
· Proposals
· Option 1: modify FR2 MBW according to Table 3 in R4-2002144
· Option 2: maintain existing FR2 MBW, and change the text defining the center frequency of the measurement BW for the wanted channel so that MBW becomes centered on the TxBW.
· Option 3: Do nothing
· Recommended WF
· TBA

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

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	Sub topic 2-1: Output power boosting when IBE is suspended:
1. Pi/2 BPSK. As an optional feature that the UE can support, we think there is potential for MPR reductions, even if min peak EIRP is not changed. We will bring a proposal in a future meeting, pending further study
2. We think power boosting with QPSK is feasible and useful for most FR2 deployments which are UL limited.
Sub topic 2-4:
If ACLR MBW must be changed, we prefer option 1 

	Anritsu
	Sub topic 2-4: FR2 ACLR MBW (R4-2002144)
We share the same concern with Skyworks.
From a viewpoint of the test case implementation, both option 1 and 2 are doable. But we prefer option 1 from the consistency between FR1 and FR2. 

	Intel
	Sub-topic 2-1:Output power boosting when IBE is suspended
Issue 2-1-1: Output power boosting when IBE is suspended for PI/2 PBSK
1. Option 1: This feature is not part of REL16 and is removed from the WID
Issue 2-1-2: Output power boosting when IBE is suspended for QPSK
1. Option 1: This feature is not part of REL16 and is removed from the WID


	Verizon
	For Sub-topic 2-1: Our preference is to keep this feature in Rel-16 and maintain it in WID, at least for QPSK. 
The main our concern is FR2 UE uplink limitation in our deployment. And, we believe the system parameters could be potential omitted further.

	Huawei
	Sub topic 2-1: Output power boosting when IBE is suspended:
Option 2. For Pi/2 BPSK power boosting, it is initiated by DMRS sequence revision in RAN1, it is under eMIMO WI, should not discuss in this sub topic. For QPSK, it can be completed with the conclusion no power boosting with IBE relaxation. 
Sub topic 2-4: FR2 ACLR MBW (R4-2002144)
Huawei: clarify it is for Rel-15? For option1, would like to know if UE do not support 60kHz SCS, how we define the MBW? 120kHz is the reference waveform for FR2.


 
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

	R4-2002091
	Qualcomm:  While we agree with the change, we wonder why v16.2 has diverged from 15.8. We think the 2 versions need to be aligned. We seek comments from other companies. 

	
	Skyworks: We agree with this change. This should have been spotted at R4#93.
To Qualcomm: The changes introduced in Rel-16.2.0 are the improvement of the 0dB MPR Region, changes that were agreed to apply to Rel’16 only.

	
	Intel: Agree with the CR

	R4-2002104
	Qualcomm:  We agree with the change

	
	Skyworks: if the intention is to remove redundant information, our preference would be to keep IBE emission mask equations intact and modify note 1 instead. 
If the group prefers to change all IBE mask equations and to keep Note 1 intact, then we observe that in all power class tables of 38.101-2, the “PRB” notation is not aligned with the Note 10 notation and also not aligned with 38.101-1 Note1/Note 10: the “bar” is missing above this term. In that case a CR is needed in 38.101-2 16.2.0 Note 1 for all power classes (Tables 6.4A.2.3.2-1, 6.4A.2.3.3-1, 6.4A.2.3.4-1, 6.4A.2.3.5-1).
Example:
- 38.101-2 Note 1 uses notation “PRB “ and refers to Note 10 in which the following notation is used: 
-38.101-2 “NOTE 10:is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm“. 

	
	Intel: Agree with the CR

	
	Huawei: prefer to keep, first item has its physical significance.



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#2-1-1 and 2-1-2
	Output power boosting when IBE is suspended
Companies: There was both support to keep boosting in WID and not to keep.
Tentative agreements: None
Candidate options:
Recommendations for 2nd round: Continue discussion in next RAN4 meeting.

	Sub-topic#2-2-1
	Inner Allocation Definition for Powerclass 3
Companies: Support was expressed to CR R4-2002091. Question was raised on applicability to REL15 and it was answered that MPR enhancement is REL16 feature.
Tentative agreements: CR R4-2002091
Candidate options:
Recommendations for 2nd round: Agree CR R4-2002091

	Sub-topic#2-3-1
	Simplification of In-Band Emissions Requirements
Companies: Two companies support the CR, one provided alternative and one prefers not to change.
Tentative agreements: None
Candidate options: R4-2002104 or revision of it or no change.
Recommendations for 2nd round: Continue discussion in next RAN4 meeting.

	Sub-topic#2-4-1
	FR2 ACLR MBW
Companies: Support for option 1 was majority. One company as a clarification questions.
Tentative agreements: Modify FR2 MBW according to Table 3 in R4-2002144
Candidate options:
Recommendations for 2nd round: Skyworks to answer the questions from Huawei and if issues are solved assign WF or CR to Skyworks.



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

	#1
	FR2 ACLR MBW
	

Skyworks



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  

	R4-2002091
	CR is agreeable

	R4-2002104
	CR is postponed



Discussion on 2nd round (if applicable)

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/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”





Topic #3: Multi-band requirement framework for FR2
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2000021
	Apple Inc.
	TDoc: Multi-band requirement framework for FR2 in Rel-16 and beyond
[bookmark: _Toc20816915][bookmark: _Toc20817384][bookmark: _Toc20818480][bookmark: _Toc20818486][bookmark: _Toc20818517][bookmark: _Toc20818541][bookmark: _Toc20818551][bookmark: _Toc20818595][bookmark: _Toc20818633][bookmark: _Toc20871522][bookmark: _Toc23750738][bookmark: _Toc23751359][bookmark: _Toc23753257][bookmark: _Toc23753888][bookmark: _Toc23768470][bookmark: _Toc23773676][bookmark: _Toc23773711][bookmark: _Toc23773716][bookmark: _Toc32277753][bookmark: _Toc32277867][bookmark: _Toc32278405][bookmark: _Toc32278487][bookmark: _Toc32279003][bookmark: _Toc32279250][bookmark: _Toc32325244]Proposal 1:	RAN4 shall introduce a maximum cap to the per-band relaxation factors, such that ∆MBP,n ≤ 0.75 dB and ∆MBS,n ≤ 0.75 dB.
[bookmark: _Toc32278406][bookmark: _Toc32278488][bookmark: _Toc32279004][bookmark: _Toc32279251][bookmark: _Toc32325245]Proposal 2:	RAN4 shall introduce the changes to MBR in the Rel-15 specification.

	R4-2000022
	Apple Inc.
	TDoc: [draft] LS response on Multiband relaxation for FR2
RAN4 informs RAN5 that 
· RAN4 shall introduce a maximum cap to the per-band relaxation factors, such that ∆MBP,n ≤ 0.75 dB and ∆MBS,n ≤ 0.75 dB
· RAN4 shall introduce the changes to MBR in the Rel-15 specification.


	R4-2000235
	Apple Inc.
	TDoc: Correction of the FR2 multi-band requirement framework
This is a CAT F CR to introduce the proposals in R4-2000021

	R4-2000200
	Qualcomm Incorporated, Verizon, Ericsson, Sony, Samsung
	TDoc: On LS from RAN5 on multi-band relaxations
Observation 1: RAN5 concludes that the RAN4 framework of flexible band-specific relaxations is not feasible to implement
Observation 2: RAN5 concludes that it is untenable that RAN4 retains flexibility to increase the maximum allowed MBP and MBS in the future
Observation 3: Instituting an upper limit on MBP and MBS is neither feasible nor a sufficient solution
Observation 4: Instituting per-band limits (MB) on multiband relaxation solves RAN5’s problems with MBR, while practically preserving cumulative relaxations (MB) and allowing future growth in supported bands.
Proposal 1: Change Rel-15 multiband relaxation framework from table 6.2.1.3-4 in TS38.101-2 v15.8 to per-band allowance in table below:
	Band
	MBP (dB)
	MBS (dB)

	n257
	0.73
	0.73

	n258
	0.6
	0.7

	n260
	0.51
	0.41

	n261
	0.52,4
	0.74

	Note 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n260
Note 2: n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
Note 3: n257 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257
Note 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257




	R4-2000201
	Qualcomm Incorporated
	TDoc: Reply to LS R5-199424 on FR2 Multiband Relaxations

	R4-2000202
	Qualcomm, Verizon, Ericsson, Sony, Samsung
	TDoc: CR to 38.101-2: Revision to Multiband Relaxations
REL15 CAT F CR to introduce the content of R4-2000200

	R4-2000203
	Qualcomm, Verizon, Ericsson, Sony, Samsung
	TDoc: CR to 38.101-2: Revision to Multiband Relaxations
REL16 CAT A CR to introduce the content of R4-2000200

	R4-2000526
	Nokia, Nokia Shanghai Bell
	TDoc: Discussion on RAN5 LS on Multiband relaxation for FR2
Proposal: Multi-band relaxations are removed from REL-16 38.101-2 and are not applicable for REL-16 and beyond UEs. Inform RAN5.

	R4-2001234
	OPPO
	TDoc: About multi-band relaxation tests
Observation 1: RAN5 found the problem in multi-band relaxation, i.e. UE may declare support several bands and apply larger relaxation values but actually only certify part of the supported bands.
Observation 2: GCF might confront with the issue found by RAN5 due to its certification mechanism, while PTCRB can solve it by testing all the bands that UE supports.
Observation 3: Any changes to the multi-band relaxation will probably cause other requirements are impacted.
Proposal 1: Encourage GCF could adopt flexible solutions in their certification, for example like PTCRB does to avoid the multi-band relaxation certification issue.
Observation 4: RAN5 could use relatively larger relaxation value at the beginning to avoid of re-evaluating issue.
Proposal 2: Encourage RAN5 to adopt a relatively larger values from the testability perspective at beginning to avoid possible future new bands caused testability re-evaluation issue.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: Multi-band requirement framework for FR2
Issue 3-1-1: Does Multi-band requirement framework needs some enhancements
· Proposals
· Option 1: No because GCF could adopt flexible solutions in their certification and RAN5 adopt a relatively larger values from the testability perspective at beginning
· Option 2: Yes, some enhancements are needed
· Recommended WF
· TBA

Issue 3-1-2: If Multi-band requirement framework needs some enhancements
· Proposals
· Option 1: Keep current format but introduce a cap to the per-band relaxation factors
· Option 2: Change the format as in R4-2000200. Relaxation is defined per band and it is same no matter what band combinations UE supports, with the exceptions listed in notes. Change is from REL-15
· Option 3: Remove the Multi-band requirement framework from REL16 specification
· Recommended WF
· TBA

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

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	Sub topic 3-1: Does MBR framework need to be changed: 
Under the circumstances, we think it is RAN4 responsibility to accommodate RAN5 request. While details differ between proposals, there seems to be wide consensus on how to reframe MBR to address RAN5 concerns. 
We believe the reframing should be applicable to rel-15. 
We think the CR proposals are close and convergence is possible in this meeting.
 

	OPPO
	Issue 3-1-1: Suggest option 1, our understanding is that the UE certification issue can be solved by solutions like PTCRB has done, i.e. test the bands that UE support, while the RAN5 test ability issue can be done by utilizing a relative larger relaxation values to avoid re-open the discussion in RAN5. About the exact value, it seems RAN5 applies the max MBR to single band to calculate the testability. If this is the case, then the cap per-band that RAN5 can use could up to 1.7dB which is the max MBR now in Rel-15. RAN4 could inform RAN5 about this if needed. Finally, changing RAN4 multi-band relaxation requirements in Rel-15 shall be avoided.


	Intel
	Issue 1-1: Rather than an enhancement, perhaps it is more fitting to say framework modification or simplification. From our perspective, if Option 1 is found to be too difficult, we are ok to simplify the existing relaxations and address RAN5’s concerns.
Issue 1-2: We are not ok with Option 3. We are ok to further discuss Option 1 and Option 2, as the options are well aligned following a per-band relaxation approach to address RAN5’s concerns and simplify the current multi-band framework.
We are open to either option 1 or option 2; values presented in each option are reasonable. We have a slight preference for option 2, as the per-band relaxation values are different for each band in this option, allowing us to define the per-band relaxation values of new bands as they are introduced.

	NTT DOCOMO, INC.
	Sub-topic 3-1: For Rel-16, we would like to remove the multi-band relaxation requirement. For Rel-15, in order to solve the issue raised from RAN5 (R5-199424), we should specify per band relaxation without multi-band framework. Otherwise, RAN5 cannot fully ensure correct conformance test implementation of multi-band relaxation as described in problem description 1 in R5-199424. We would like to note that even if we put per band limitation while multi-band relaxation framework still exist, the issue may get smaller but is not solved at fundamental level.
 We have a comment on R4-2000200. Per band relaxation values are estimated based on Table 2.2.2-2, but some multi-band relaxation values in current specification seems to have errors and should be corrected regarding the relaxation value including n257 and n261, that is, the relaxation value of Band X+n257+n261 should be the same that of Band X + n257 since the frequency range of n261 is covered by n257. This is an error of current specification, but your proposed values may change accordingly if these values are corrected. 

	Nokia
	Issue 3-1-1: We would prefer option 2. Reason being that RAN5 seeks help and secondly we think that maintaining the MBR scheme in future when more FR2 bands come will be significant burden.

	MediaTek
	Sub topic 3-1:

Issue 3-1-1: Does Multi-band requirement framework needs some enhancements
The reason that why multiband relaxation was defined as a pool for all supported bands is because during core requirement discussion, companies thought it is needed to reserve the UE implementation flexibility in my understanding. Moreover, while RAN4 can clearly define the multiband relaxation framework and rule, it doesn’t make sense to say there is potential certification issue. 
Issue 3-1-2: If Multi-band requirement framework needs some enhancements
We are not okay for Option-3, but we are okay to discuss “cap” concept as Option 1.

	Ericsson
	Issue 3-1-1: With regard to LS from RAN5, enhancement of multiband relaxation framework is necessary for both Rel-15 and Rel-16.
Issue 3-1-2: option 2

	Verizon
	For Issue 3-1: We prefer to remove the multi-band relaxation requirements and specify the requirement per band. Actually, RAN5-suggested per-band relaxations proves a good platform to recast multiband relaxations with implementation criteria.
The intention to adopt a relatively larger values from the testability is not helpful to implement the criteria requirement and the future scalability.

	Apple
	Issue 1-1: Based on the RAN5 LS, Option 2 seems to be the correct approach to address the concerns.
Issue 1-2: We would like to echo the Qualcomm comments that convergence is possible based on Options 1 and 2. We do not view Option 3 as a feasible approach.

	SONY
	Issue 3-1-1: Option 2, enhancement is needed. 
Issue 3-1-2: Option 2. We think the CR proposal is reasonable and potential agreement can be made during this meeting. 

	Huawei
	Issue 1-1: suggest option 1. But open on the enhancement. Introduce a cap seems better than define a per-band relaxation. For the cap value, we doubt whether TE can measure with 0.05dB granularity. And MBR is for design flexibility, prefer a larger upper cap than 0.75dB.


 
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

	R4-2000235
	Nokia: Prefers to have more discussion how to solve RAN5 issues and simplify RAN4 work. For example, solution proposed in R4-2000202.

	
	Company B

	
	

	R4-2000202
	Nokia: We support this simplification of MBR framework

	
	Company B

	
	

	R4-2000203
	Company A

	
	Company B

	
	



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#3-1-1
	Does Multi-band requirement framework needs some enhancements
Companies: Most of the companies think that RAN4 needs to make a change to MBR while minority thinks RAN5 can solve the issues.
Tentative agreements:
Candidate options:
Recommendations for 2nd round: RAN4 discusses how to change the MBR framework.

	Sub-topic#3-1-2
	If Multi-band requirement framework needs some enhancements how to do those
Companies: All three options got support.
Tentative agreements: None
Candidate options:
Recommendations for 2nd round: SONY to prepare WF to agree how to change the MBR framework in order to solve RAN5 problems.



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

	#1
	WF on multiband relaxation framework
	

SONY



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  

	R4-2000235
	return to

	R4-2000202
	return to

	R4-2000203
	return to



Discussion on 2nd round (if applicable)

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/LS/WF number
	T-doc  Status update recommendation  
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