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Introduction
In this email discussion we will handle following AI, note that there has been same contributions added from other AI. These are mentioned separately.
[bookmark: _Hlk37926196]6.14.1.4 Intra-band non-contiguous UL CA
· R4-2004713	Non-simultaneous UL for non-contiguous UL CA in FR2	Apple Inc.
· R4-2004816	FR2 Intra-Band Non-Contiguous UL CA Back-off Measurements	Skyworks Solutions Inc.
· R4-2002932	dCR to 38.101-2: Simultaneous NC UL CA framework for Rel-16	Qualcomm Incorporated from 6.14.1.5
· R4-2002933	On A-MPR for FR2 NC UL CA	Qualcomm Incorporated from 6.14.1.5
· R4-2002934	On MPR for FR2 NC UL CA	Qualcomm Incorporated from 6.14.1.5
6.14.1.6 Improvement of UE MPR
· R4-2003215	FR2 CA MPR improvement	 Intel Corporation
· R4-2004873	FR2 UE EIRP increase with IBE relaxation	Qualcomm Incorporated
· R4-2004874	LS on UL power boost mode and IBE relaxation	Qualcomm Incorporated
· R4-2005631	dCR to 38.101-2: FR2 UE EIRP increase with IBE relaxation	Qualcomm Incorporated
· R4-2004999	FR2 new MPR and modifiedmpr-signaling	Nokia, Nokia Shanghai Bell
[bookmark: _Hlk37926175]6.14.1.8 Multiband relaxation framework enhancement
· R4-2003654	View on multi-band relaxation (MBR) framework	Samsung, Qualcomm
· R4-2003655	Draft CR to 38.101-2 on CR to 38.101-2: Revision to Multiband Relaxations	Samsung, Qualcomm
· R4-2003858	Multi-band relaxation framework	NTT DOCOMO INC.
· R4-2003912	Further on multi-band relaxation	OPPO
· R4-2004213	Multiband relaxation framework	Ericsson, Sony
· R4-2004704	Multi-band relaxation framework for FR2 in Rel-16 and beyond	Apple Inc.
· R4-2004705	[draft] LS response on Multiband relaxation for FR2	Apple Inc.
· R4-2004706	Draft CR to 38.101-2 on correction of the FR2 multi-band requirement framework	Apple Inc.
· R4-2004868	Reply to LS R5-199424 on FR2 Multiband Relaxations	Qualcomm Incorporated	LS out
· R4-2004868	Reply to LS R5-199424 on FR2 Multiband Relaxations	Qualcomm Incorporated	LS out from AI 4.4.3
[bookmark: _Hlk37925905]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

	R4-2004713
	Apple Inc.
	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.
Proposal 4:	RAN4 can confirm the feasibiilty of the NSU feature from the RF perspective in order to allow the RRM work to begin. RAN4 RRM can conclude on aspects related to capability signaling and switching mechanism.

	R4-2004816
	Skyworks Solutions Inc.
	For Discussion:
In this contribution, we present our measurements for two 100MHz QPSK modulated, non-contiguous uplink CCs separated with a 100 MHz gap at 24 GHz.

	R4-2002932
	Qualcomm Incorporated
	Draft CR for a feature: dCR to 38.101-2: Simultaneous NC UL CA framework for Rel-16
This draft CR provides necessary changes to introduce non-contiguous intraband uplink CA feature into the specification.

	R4-2002933
	Qualcomm Incorporated
	For approval: On A-MPR for FR2 NC UL CA
We propose the following AMPRs to enable NC UL CA for CA_NS_201:
Proposal 1: AMPRC_CA shall be replaced by an offset-sensitive parameter which equals 11.0 for offset < 1x UL freq separation, and 9.0 otherwise for PC1 UEs to stay compliant against CA_NS_201 while operating in NC CA mode.
Proposal 2: AMPRC_CA shall be replaced by an offset-sensitive parameter which equals 6.0 for offset < 1x UL freq separation, and 1.0 otherwise for PC2/3/4 UEs to stay compliant against CA_NS_201 while operating in NC CA mode.
We propose the following AMPRs to enable NC UL CA for CA_NS_202:
Proposal 3: A-MPR for PC1 UEs shall be 12.0 dB to stay compliant against CA_NS_202 while operating in NC CA mode.
Proposal 4: The A-MPR for PC2/3/4 UEs shall be 6.0 dB to stay compliant against CA_NS_202 while operating in NC CA mode.

	R4-2002934
	Qualcomm Incorporated
	For approval: On MPR for FR2 NC UL CA
Observation 1: For NC UL CA, the MPR modification as a function of allocation ratio could be carried over from contiguous CA.
Observation 2: For NC UL CA, the contents of the MPR tables for contiguous CA needs to be re-evaluated for the additional constraint that is the OBW requirement.
Observation 3: NC UL CA back off studies for emissions can be adequately represented by a three CC QPSK waveform with spacing given by [1 0 1 0 0 0 0 1], where 1 indicates an active carrier and 0 a gap.
Observation 5: For PC1, MPR values in table 6.2A.2.2-1 in TS38.101-2 v15.8 can continue to be used for NC UL CA.
Observation 6: For PC1, MPR values in table 6.2A.2.2-1 in TS38.101-2 v15.8 can continue to be used for NC UL CA.
Proposal 1: MPR table values for contiguous CA operation can be extended to cover NC UL CA operation also. 
Proposal 2: MPR rule for partially allocated NC CA for PC1 can be adopted from contiguous CA case
Proposal 3: MPR rule for partially allocated NC CA for PC2/3/4 shall be: MPR = max(MPRtable, -10A+10.0). 



Open issues summary
Sub-topic 1-1: Non-simultaneous UL for non-contiguous UL CA in FR2
Issue 1-1-1: Feasibility of NSU in REL-16
· Proposals
· Option 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.
· Option 2: RAN4 can confirm the feasibiilty of the NSU feature from the RF perspective in order to allow the RRM work to begin. RAN4 RRM can conclude on aspects related to capability signaling and switching mechanism.
· Option 3: NSU is not part of REL-16
· Recommended WF
· Depends on First round discussions

Sub-topic 1-2: Non-contiguous intra-band UL CA
Issue 1-2-1: MPR
· Proposals
· Option 1: Agree the MPR definition in R4-2002934
· Option 2: Not agree the MPR definition in R4-2002934
· Recommended WF
· Depends on First round discussions

Issue 1-2-2: A-MPR
· Proposals
· Option 1: Agree the A-MPR definition in R4-2002933
· Option 2: Not agree the A-MPR definition in R4-2002933
· Recommended WF
· Depends on First round discussions

Issue 1-2-3: Feature CR
· Proposals
· Option 1: Endorse the feature introduction CR in R4-2002932 if subtopic 1-2-1 MPR is agreed.
· Option 2: Not endorse the A-MPR definition in R4-2002932
· Recommended WF
· Depends on First round discussions

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

	Intel
	Sub topic 1-1: 
Issue 1-1-1: Feasibility of NSU in REL-16
Option 1 and option 2
Sub topic 1-2:
….
Others:

	OPPO
	Issue 1-1-1: Either option 1 or option 2

	Samsung
	Sub topic 1-1: 
Issue 1-1-1: Feasibility of NSU in REL-16
Option 3. Based on discussions in RF session so far, it is not stable enough to trigger RRM work. It is better not to introduce NSU in Rel-16.
Sub topic 1-2:
Issue 1-2-3: Feature CR
About CR 2932, we see the necessity to introduce the definition of frequency separation for UL and DL respectively. In order to get clear understanding of “DL frequency separation” term in MPR table without ambiguity, we prefer to introduce the definition of frequency separation for DL-only at the same time in section 3.1.

	Verizon 
	Issue 1-1-1: We support option 3! As what we discussed before, the NSU is not part of REL-16.

	Nokia
	Issue 1-2-1: Option 1
Issue 1-2-2: Option 1
Issue 1-2-3: Option 1

	Apple
	Issue 1-1-1: We prefer Option 1 and can accept Option 2.
As we see in R4-2004880, the proposed power back-off associated with simultaneous non-contiguous UL CA can be up to 10 dB in addition to the contiguous CA MPR table, depending on the RB allocation ratio. In addition to increased MPR, simultaneous non-contiguous UL allocations reduce the PSD level received by the base station, further exacerbating the UL link budget. At least for handheld form factors, we see NSU as one feature which can allow operators the flexibility of configuring the UE for non-contiguous UL CA while allowing for a UE implementation which restricts the MPR to the contiguous case (i.e. Table 6.2A.2.4-1).
We also would like to provide the following comments in response to the Samsung comment: the stability of a feature can be understood from the perspective of its justification and the requirements necessary to define it. The MPR comparison above, together with the information we provided in R4-2004713, is the justification component. RAN4 had already discussed the possible mechanisms for NSU switching and identfied three candidates in R4-1913055 during the RAN4 #92bis meeting. Because detailed design of the mechanism is related to RRM requirements, we understand that further effort in RRM is needed. This is why we can accept Option 2, so that RRM work can be allowed to proceed.

	Huawei
	Issue 1-1-1: we believe the current activating/deactivating procedure for intra-band NC CA already realize the concept of NSU. We don’t see the way for a faster switching between CC.
Sub topic 1-2:
Issue 1-2-1:
!!The principle should be: no limitation implied by MPR definition.
Framework of this approach shown in this paper is reasonable: Define a MPR table for high allocation case and additional MPR reduced by allocation ration, but the contents in this paper is not acceptable. 
For OB4/5, PC1 MPR values cannot be reused. For the MPRc_ca part, see comments in P1. For MPRnc part, 14.4dB cannot be reused for IMD suppression, need further check on 2 subblock case. Note： 3 subblock case in this paper may not the worst case considering PSD decreasing.
For P1, for CABW>1400MHz, the MPR value cannot be reuse the values for CABW<=1400MHz CABW>1400MHz. since “entire UL CA configuration is processed through the same path(s) and utilize common beam management.” is assumed in the paper, 2~3dB increase should be considered for CABW>1400MHz compared with 800<CABW<=1400MHz column.
For P2/PC3, since 12dB difference between PC1 and PC3 is there, and PC1 values is not OK, PC3 value need further check based on PC1.
For ‘CA BW->DL frequency separation’, what is the reference line for DL-only type UE? The extended part or the common part? For separate UL DL LO architecture, what is the reference line for MPR? It needs further clarification obviously.
Other aspects: we have agreements on 3 subblock in most in the WF, but we don’t see the statement in the CR 2932..
Issue 1-2-2:
For P1, could you clarify why for contiguous CA “Recent analysis [1] demonstrated that a PC1 UE needs 9 dB of back off because of spurious products produced before the PA and merely amplified by it (‘first order spurs’). These spurious products remain a threat to the protected band even at high frequency offset.”, but it does not required for NC CA?
For P2/3: Would you clarify there is no high order product for contiguous CA non-contiguous allocation?
Issue 1-2-3: see comment above.

	Qualcomm
	Sub topic 1-1-1:
Option 3. We do not see the enhancement relative to a rel-15 UE’s contiguous UL CA capability. In our view, the proposed UE capability will merely allow a UE to declare NC CA capability even though it may not be able to, or does not intend to transmit simultaneously over multiple non-contiguous sub-blocks.



 
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

	XXX
	Company A

	
	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 

	Issue 1-1-1:
Feasibility of NSU in REL-16
	Option 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.
Option 2: RAN4 can confirm the feasibiilty of the NSU feature from the RF perspective in order to allow the RRM work to begin. RAN4 RRM can conclude on aspects related to capability signaling and switching mechanism.
Option 3: NSU is not part of REL-16
Discussions:
Apple and Intel support to define the NSU feature and can accept option 1 or 2.
Samsung, Verizon, Huawei and Qualcomm think that feature is not mature enough for REL-16 or it does not give any gains.
Tentative agreements: None
Candidate options: None
Recommendations for 2nd round: None

	Issue 1-2-1: MPR
	Option 1: Agree the MPR definition in R4-2002934
Option 2: Not agree the MPR definition in R4-2002934
Discussions:
Option 1; Nokia
Option 2: Huawei agrees the framework but not details
Tentative agreements: None
Candidate options: None
Recommendations for 2nd round: Qualcomm to discuss necessary modification to MPR scheme so that is could be acceptable. Furthermore, discussions should be for max 3CC aggregation.

	Issue 1-2-2: A-MPR
	Option 1: Agree the MPR definition in R4-2002934
Option 2: Not agree the MPR definition in R4-2002934
Discussions:
Option 1; Nokia
Option 2: None 
But Huawei has questions that need clarifications.
Tentative agreements: None
Candidate options: None
Recommendations for 2nd round: Qualcomm to discuss necessary modification to A-MPR scheme so that is could be acceptable.

	Issue 1-2-3: Feature CR
	Option 1: Endorse the feature introduction CR in R4-2002932 if subtopic 1-2-1 MPR is agreed.
Option 2 was copy paste error…
Discussion:
Nokia supports Feature CR. Samsung wants to have clear definition of frequency separation for UL and DL respectively in section 3.1 so that MPR definition is not ambiguous. Huawei wants to discuss MPR 1-2-1 and A-MPR 1-2-2 first before endorsing the CR.
Tentative agreements: None
Candidate options: None
Recommendations for 2nd round: Modify the CR as requested by Samsung.



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

	#1
	WF for MPR and A-MPR for FR2 non-contiguous intraband uplink CA.
	
Qualcomm Inc.




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  

	To be revised R4-2004880
	dCR to 38.101-2: Simultaneous NC UL CA framework for Rel-16	Qualcomm Incorporated from 6.14.1.5




Discussion on 2nd round (if applicable)
Qualcomm:
Clarification for Samsung about definition of DL frequency separation (DL Fs), based on proposal in e intraDLCA feature:
Bidirectional spectrum is the width of UE frequency spectrum available to the network to configure both, DL CC(s) and UL CC(s). Frequency separation class (Fs) specified in Table 5.3A.4-2 indicates the maximum frequency span between lower edge of lowest component carrier and upper edge of highest component carrier that UE can support per band in downlink or uplink (DL FS or UL FS) respectively in non-contiguous intra-band operation within the bidirectional spectrum.
DL-only spectrum is the width of UE frequency spectrum available to the network to configure DL CC(s) but not UL CC(s). Frequency separation class for DL-only spectrum (Fsd) is declared per band, and is specified in Table 5.3A.4-3. The DL-only frequency spectrum extends on one-side relative to the bidirectional spectrum, with no frequency-gap between the two. The frequency separation class for DL-only spectrum (Fsd) can be equal to but not larger than the DL frequency separation (DL Fs). The combined downlink spectrum (DL Fs + Fsd) cannot exceed 2400 MHz.
Clarification for Huawei:
About 1-2-1: We understand you need time to formulate your MPR and AMPR proposals. Our proposal are based on simulation results and backed up by some experimental verification (see our papers). About CABW -> DL FS. Please see R4-2000693, where we reasoned why CABW becomes obsolete for UEs that have DL-only spectrum. Without this change, UEs with DL-only spectrum will have more relaxed MPRs, which is an unfair advantage for UEs with non zero Fsd, especially because there is no physical reason why these UEs need relaxation.
About 1-2-2:
To answer your questions: The AMPR values are applicable for NC CA also because of simulation methodology adopted for original analysis. We are not addressing ‘contiguous CA’ requirements at the current time because they are already in place.
About 2-2-1:
Apple: no concern with the content of dCR in 5679.  As an editorial issue, the dCR in 5679 includes changes to Clause 5.3A.4.  In the intra-band DL CA agenda (thread #19, topic #1) a dCR also targets this clause (tdoc 4699). If both of the dCRs are endorsed, then the formal CRs may not be implemented, since they both target changes to the same clause.  One approach is to collect the proposals related to Clause 5.3A.4 into a single dCR.  Our preference for this would be the dCR in thread #19, topic #1.
Skyworks: 
We would like to bring to the attention of the group, that in order to avoid excessive waveform PAPR when generating UL CCs, each CC must not be correlated. The means of ensuring minimum cross correlation between each of the UL CC is not specified in either current TS 38.101-2 nor discussed in this thread. Following offline discussions, we would like to recommend that in future MPR/A-MPR evaluations, to use different PUSCH data PRBS sequences in each of the uplink CCs. For example, use PN9 for CC0, PN15 for CC1, PN23 for CC2. This comment applies equally to the generation of FR1 or FR2 UL component carriers. Other means to ensure uncorrelated CCs are not precluded. We confirm that the reported PA back-off levels in R4-2004816 have been performed using such scheme, ie PN9 was used on CC0 and PN23 on CC1. 

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
	Status
	T-doc  Status update recommendation  

	R4-2005679
	Not agreeable
	dCR to 38.101-2: Simultaneous NC UL CA framework for Rel-16



Topic #2: Improvement of UE MPR
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003215
	Intel Corporation
	For Approval: 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.

	R4-2004873
	Qualcomm Incorporated
	For Approval: FR2 UE EIRP increase with IBE relaxation
Proposal 1: The network-initiated signal to commence operation under [suspendIBE] conditions shall be SIB and RRC resident
Core Requirements:
Proposal 2: Introduce PIBE to the configured power inequality as shown below:
PPowerclass + PIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
where PIBE is 1.0 when all 3 conditions below are met, 0.0 otherwise:
1. UE declares support for [UEpowerboostIBE] 
2. UL transmission has MPRf,c = 0, excluding Pi/2 BPSK 
3. the network configures the UE to operate with [suspendIBE] 

	R4-2004874
	Qualcomm Incorporated
	[DRAFT] LS on UL power boost mode and IBE relaxation
To implement the power boost feature, RAN4 has agreed that the UE and gNB need to exchange information listed below:
UE capability: The ability to boost output power in exchange for suspended IBE requirements shall be an optional capability for UEs 
[bookmark: _Hlk21084395]Network signalling: The network shall indicate to the UE when it may ignore, or when it must comply with IBE requirements. We request that the network retain the ability to signal this condition through its choice of SIB or RRC methods

	R4-2005631
	Qualcomm Incorporated
	dCR to 38.101-2: FR2 UE EIRP increase with IBE relaxation
This draft CR introduces the output power boots capability when IBE requirement is suspended.

	R4-2004999
	Nokia, Nokia Shanghai Bell
	For Discussion:
This paper points out that current mofifiedMPR-signaling is per band, hence when MPR is changed it impacts all bands and reserves one bit from all bands. 
Observation: RAN4 needs to discuss how to indicate enhanced FR 2 MPR in modifiedMPRbehavior-table.



Open issues summary
Sub-topic 2-1: CA MPR improvement
Issue 2-1-1: TBA
· Proposals
· Option 1: 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.
· Recommended WF
· Depends on First round discussions

Sub-topic 2-2: FR2 UE EIRP increase with suspended IBE
Issue 2-2: Introduction of the feature
· Proposals
· Option 1: Introduce the FR2 UE EIRP increase with suspended IBE feature as in R4-2004873
· Option 2: This feature is not part of REL-16
· Recommended WF
· Depends on First round discussions

Sub-topic 2-3: FR2 new MPR and modifiedmpr-signaling
Not real proposal for this topic but it would be good to collect views.
Issue 2-3-1: 
· Views
· Option 1: Current modifiedMPR signalling is enough to also cover MPR change which is applicable to all bands
· Option 2: Current modifiedMPR signalling may not have enough bits (8) and needs to be extended
· Option 3: Some other change for modifiedMPR signalling is needed
· Recommended WF
· Depends on First round discussions

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

	Intel
	Sub topic 2-1: 
Issue 2-1-1: TBA
Option 1. Qualcomm’s CR 2932 has been implemented in this way.
Sub topic 2-2:
Option 2. The benefit of suspending IBE from overall network throughput perspective (with multiple UEs) is not well justified since the spectrum within the channel bandwidth is shared by multiple UEs and IBE protects UEs from co-channel interference. 
Sub-topic 2-3: FR2 new MPR and modifiedmpr-signaling
Option 2 could be the case. If more bits are needed, RAN4 needs to consider how to do the extension since same bit width extension for all bands can be wasteful.

	Nokia
	Issue: 2-1-1: Option 1
Issue: 2-2: Option 1
Issue: 2-3-1: Option 1 is viable for REL-16 time frame but it is questionable if it is in future thus option 2 may happen. Given the late stage of REL16 option 3 may be for REL-17.

	Huawei
	Issue 2-1-1: Firstly, there is no MPR for intra-band NC UL CA in Rel-15, no value can be reused.
Secondly, for intra-band contiguous CA, current spec is for CABW<=1400MHz, then the question would be whether the MPR for CABW 2400MHz=>CABW>1400MHz can reuse the current spec.
The contribution 3215 mentioned the MPR may be different for different implementation:
· For separate UL/DL LO implementation, MPR is not dependent on CABW. Same MPR can be used for UL separation class with corresponding CABW in the current spec.
· For common UL/DL LO implementation, it depends on CABW, the MPR could be larger than current spec.
· For common UL/DL LO for 1 chain(the other chain is for DL only), it depends on common DL part which depends on how much frequency span on the common DL part.
Issue 2-2: Option 2. Higher power is not sensitive to IBE, IBE relax cannot replace with transmission power. Additionally, this 1dB gain in peak direction will have big impact on network scheduling, suspend IBE is not acceptable by network, it is not a logical design.
Sub topic 2-2:
Issue 2-3-1: We prefer option 1.

	Qualcomm
	2-2: 
IBE power boost initiative is co-sourced by Qualcomm, Nokia, Nokia Shanghai-Bell, AT&T, T-Mobile and Verizon Wireless. There is already agreement in R4-1912975 that ‘UE Tx power boost in exchange for IBE relaxation shall be an optional capability for Rel-16 UEs’
2-3-1:
If timing of executing option 2 is not critical , we may be able to manage with option 1 until we need more than 8 values to signal per band.



 
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

	XXX
	Company A

	
	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 

	Issue 2-1-1: 

	Option 1: 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.
Discussion;
Qualcomm support and their CR aligned. Nokia also supports. Huawei has concerns.
Tentative agreements: None
Candidate options: None
Recommendations for 2nd round: Concentrate on the WF assigned for topic 1.

	Issue 2-2: Introduction of the feature

	Option 1: Introduce the FR2 UE EIRP increase with suspended IBE feature as in R4-2004873
Option 2: This feature is not part of REL-16
Discussion;
Option 1: Qualcomm, Nokia, Nokia Shanghai-Bell, AT&T, T-Mobile and Verizon Wireless
Option 2: Intel has concern that suspended IBE interferes other UEs. Huawei do not think that suspended IBE helps to boost the power and they think that additional 1 dB power would have big impact to network performance but it is not clear if they see it negative or positive.
Tentative agreements: None
Candidate options: None
Recommendations for 2nd round: Qualcomm to work with Intel and Huawei to address the concerns. WF is assigned but alternatively CR could be endorsed and LS agreed if consensus is reached.

	Issue 2-3-1: FR2 new MPR and modifiedmpr-signaling
	Option 1: Current modifiedMPR signalling is enough to also cover MPR change which is applicable to all bands
Option 2: Current modifiedMPR signalling may not have enough bits (8) and needs to be extended
Option 3: Some other change for modifiedMPR signalling is needed
Discussion:
Intel option 2 may be needed but care should be taken not to waste bits. Nokia Option 1 is viable for REL-16 time frame but it is questionable if it is in future thus option 2 may happen. Given the late stage of REL16 option 3 may be for REL-17. Huawei: Option 1. Qualcomm: If timing of executing option 2 is not critical , we may be able to manage with option 1 until we need more than 8 values to signal per band.
Tentative agreements: None
Candidate options: None
Recommendations for 2nd round: None, comeback next meeting if needed.



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

	#1
	WF on FR2 UE EIRP increase with suspended IBE
	
Qualcomm Inc.




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  

	Return to R4-2004874
	[DRAFT] LS on UL power boost mode and IBE relaxation

	Return to R4-2005631
	dCR to 38.101-2: FR2 UE EIRP increase with IBE relaxation



Discussion on 2nd round (if applicable)
	
	Status summary 

	Issue 2-2: Introduction of the IBE boost feature

	Qualcomm: 
We do not want to revert the agreement in R4-1912975 “UE Tx power boost in exchange for IBE relaxation shall be an optional capability for rel-16 FR2 Ues”
This CR is co-sourced by 6 interested companies. If other companies have a technical concern about this concept at this point (after the agreement of the concept) they are free to bring technical analysis and convince RAN4 the above agreement should be reversed, and the feature can be removed.
In the meantime, we don’t see any concerns raised with how this feature has been implemented in the CR, so we do not see any valid concerns.
Huawei:
Clarification on our comment in the 1st round. I mean the limit factor is not IBE if UE wants to have higher transmission power. The 2 requirement cannot exchanged. With no IBE requirement and only 1dB power boost, we also think the gNB take too much risk on such case. We don’t want to introduce this feature from both network and UE perspective. But we could think on power boost for peak direction for PC3 furthermore, but it is not an exchange case, it is just power boosting which requires UE to fulfill all emission requirement.




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
	Status
	T-doc  Status update recommendation  

	R4-2004874	
	Not agreeable
	LS on UL power boost mode and IBE relaxation

	R4-2005631
	Not agreeable
	dCR to 38.101-2: FR2 UE EIRP increase with IBE relaxation




Topic #3: Improvement of Multiband relaxation framework enhancement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003654
	Samsung, Qualcomm
	For Approval: View on multi-band relaxation (MBR) framework
Observation 1: The problems might be easily taken care of if RAN4 takes a look at the pros only with the release respective approach of open issue 2.
Proposal 1: Option 2, i.e. Adopt R4-2000022 for Rel-15, and adopt R4-2000200 from Rel-16, should be considered for the modification to the multiband relaxation framework in RAN4.
Proposal 2: Relaxation values for both solutions can be kept as proposed in R4-2000022 and R4-2000200 for Rel-15 and Rel-16, respectively. 
Proposal 3: Same number with n260 in R4-2000200, i.e. 0.5 dB for MBP and 0.4 dB for MBS, can be reused for n259 from Rel-16.

	R4-2003655
	Samsung, Qualcomm
	draft CR to 38.101-2: Revision to Multiband Relaxations

	R4-2004868
	Qualcomm Incorporated
	Reply to LS R5-199424 on FR2 Multiband Relaxations

	R4-2003858
	NTT DOCOMO INC.
	For approval: Discussion on Multi-band relaxation framework
Observation 1:  Replacement of multi-band relaxation framework to per-band relaxation (option 2) can solve the issue raised from RAN5 LS [1], but introduction of additional maximum cap to the per-band relaxation (option 1) cannot solve the issue at the fundamental level.
Proposal 1: Take option 2 in open issue 1. 
Observation 2:  Both option 1 and 2 cause discussion on multi-band relaxation values whenever we introduce new FR2 bands.
Proposal 2: Take option 3 in open issue 2. 
Proposal 3:  Apply Rel-15 and Rel-16 multiband relaxation factors as per-band relaxation as described in the table below:
. -------------------------------------------------------------------
Table 6.2.1.3-4: UE multi-band relaxation factors
	Band
	MBP (dB)
	MBS (dB)

	n257
	0.63
	0.73

	n258
	0.6
	0.7

	n259
	0.5
	0,4

	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


-------------------------------------------------------------------

	R4-2003912
	OPPO
	For approval: Further on multi-band relaxation
Observation 1:    Any change to the multi-band relaxation will cause other requirements impacted.
Proposal 1:         It is proposed to keep Rel-15 requirements unchanged, i.e. choose option 1 for issue 1.
Observation 2:   In Rel-16 the only new FR2 band introduced is n259 and the efforts multi-band relaxation added is marginal.
Proposal 2:         It is proposed to keep Rel-16 same as Rel-15, i.e. choose option 1 for issue 2.
Proposal 3:         It is proposed to choose option 1 for issue 3.

	R4-2004213
	Ericsson, Sony
	For approval: Multiband relaxation framework
Proposal 1: for open issue 1, adopt Option 2 (Replace multiband relaxation framework to per-band relaxation).
Proposal 2: for open issue 2, adopt Option 3 (Adopt option 2 for Rel-15, and adopt option 2 from Rel-16.).
Proposal 3 : for open issue 3, adopt Option 1 or Option 2.
Proposal 4:  Define maximum applicable MBP,n and ΔMBS,n  of 0.5 dB for band n259.

	R4-2004704
	Apple Inc.
	For approval: Multi-band requirement framework for FR2 in Rel-16 and beyond
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.
Proposal 2:	RAN4 shall introduce the changes to MBR in the Rel-15 specification.

	R4-2004705
	Apple Inc.
	[draft] LS response on Multiband relaxation for FR2

	R4-2004706
	Apple Inc.
	Draft CR to 38.101-2 on correction of the FR2 multi-band requirement framework



Open issues summary
Sub-topic 3-1: How to change the MBR Framework
Issue 3-1-1: Change options for REL15
· Proposals
· Option 1: Keep the current format and introduce additional maximum cap to the per-band relaxation 
· Option 2: Replace multiband relaxation framework to per-band relaxation 

· Recommended WF
· Depends on First round discussions

Issue 3-1-2: Change options for REL16
· Proposals
· Option 1: Keep the current format and introduce additional maximum cap to the per-band relaxation 
· Option 2: Replace multiband relaxation framework to per-band relaxation 

· Recommended WF
· Depends on First round discussions

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

	Intel
	Sub topic 3-1: How to change MBR Framework
Issue 3-1-1: Change options for REL15  Our preference is Option 2, but are ok with Option 1
Issue 3-1-2: Change options for REL16  Our preference is Option 2 
Sub topic 2-2:
….
Others:

	OPPO
	Issue 3-1-1: Option 1, i.e. Keep the current format and introduce additional maximum cap to the per-band relaxation. Reason is that any change to the multi-band relaxation will cause other Rel-15 requirements impacted.
Issue 3-1-2: Option 1, i.e. Keep the current format and introduce additional maximum cap to the per-band relaxation. In Rel-16 the only new FR2 band introduced is n259 and the efforts multi-band relaxation added is marginal. If Rel-15 can works, we do not see the problem of Rel-16.

	MediaTek
	Issue 3-1-1: Support Option 1. 
Issue 3-1-2: Support Option 1.

We think Option1 is already helpful to mitigate concerns raised by RAN5, and it also keeps better alignment with original MBR consideration.

	Samsung
	Issue 3-1-1: Option 1 (for UE in the market or under development)
Issue 3-1-2: Option 2 (for handling all the issues clearly)
As proposed in the discussion paper R4-2003654, taking Option 1 for Rel-15 and Option 2 for Rel-16 would be the best way for RAN4 to handle and compromise the problem raised by both of RAN5 and RAN4. The value of each option can adapt the one proposed in R4-2004706 and R4-2003655 including n259, respectively. Option 1 is not enough to resolve the issue, and Option 2 will not cause any problem for Rel-16.

	Verizon
	Issue 3-1-1 & Issue 3-1-2: We support NTT DOCOMO (R4-2003858) proposal, and it should be the MBR framework for both Rel-15 and Rel-16.

	Nokia
	Issue 3-1-1: Option 1 or option 2 both are ok
Issue 3-1-2: Option 2

	Apple
	Issue 3-1-1: Option 1
Issue 3-1-2: Option 1

	NTT DOCOMO, INC.
	Issue 3-1-1: Option 2 (But we can compromise to take option 1 to move forward)
Issue 3-1-2: Option 2 
Option 1 does not solve the issue raised from RAN5 at fundamental level. In addition, if option1 is taken, we need to discuss relaxation values for all possible bands combinations when we introduce new FR2 bands. But if there are already existing UEs supporting multiple FR2 bands in the market and it is difficult for such UEs to meet EIRP/EIS requirements under option 2 though total relaxation values seems to be similar between option 1 and option 2, then we can compromise to take option 1 for Rel-15 and option 2 from Rel-16. 

	SONY
	Issue 3-1-1: Change options for REL15: We prefer to go with Option 2, Replace multiband relaxation framework to per-band relaxation. 
The main reason is that frequency bands are release independent keeping current format (option 1) will still lead the table and total relaxation summation in Rel-15 specification to grow when new bands are introduced. It is, therefore, cannot resolve the “problem 2 Impact on testability analysis if MBR increases” that RAN5 has mentioned in R5-199424. 
For the sake of progress, we also propose a compromised solution here: if the current format would be kept for Rel-15, then notes need to be added to stop the growth of total relaxation summation. E.g.
“Any new bands added would only be entered into Rel-16 MBR table. Rel-15 UEs using new bands would have to use Rel-16 MBR framework” (per band relaxation, see our proposal for Rel-16 below).
Issue 3-1-2: Change options for REL 16:  Option 2: Replace multiband relaxation framework to per-band relaxation.
For Rel-16, we think option 2 is a better choice. It can tackle the testability issue risen by RAN5 and it also gives a more explicit principle for the UE design and causes much fewer testability issues. 


	Qualcomm
	Sub-topic 3-1-2: For Rel-16, we support option 2, so the framework is scalable for new bands.

	Ericsson
	Issue 3-1-1: Support Option 2. 
Issue 3-1-2: Support Option 2.
Keeping the current framework as is proposed in option 1, adds complications to a large number of Tx and Rx test cases in RAN5 and overhead in certification to handle UE declaration and multi-band testing without providing much gain.
 In addition, the maximum MBR is expected to grow when new bands are introduced in the future if we keep the current framework (total summation of MBR table), which may still cause the testability issue as RAN5 LS stated, thus we think option 1 is not a feasible solution. 


 
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

	XXX
	Company A

	
	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.
	[bookmark: _Hlk38537932]
	Status summary 

	Issue 3-1-1: Change options for REL15 MBR framework

	Option 1: Keep the current format and introduce additional maximum cap to the per-band relaxation 
Option 2: Replace multiband relaxation framework to per-band relaxation
Discussion: For REL15 four companies could accept both option 1 and 2. Four were in favor of option 1 and one for option 2.
Option 1: Intel(also ok), Nokia(also ok), NTT Docomo (also ok), SONY (also ok), OPPO, Samsung, Qualcomm, Apple
Option 2: Intel(preference), Nokia(preference), NTT Docomo(preference), SONY (preference), Ericsson
Tentative agreements: None
Candidate options: None
Recommendations for 2nd round: Go with option 1. R4-2004706

	Issue 3-1-2: Change options for REL16 MBR framework

	Option 1: Keep the current format and introduce additional maximum cap to the per-band relaxation 
Option 2: Replace multiband relaxation framework to per-band relaxation
Discussion: Two companies favor option 1 and seven option 2. 
Option 1: OPPO, Apple
Option 2: Intel, Samsung, Nokia, NTT Docomo, SONY, Qualcomm, Ericsson
Tentative agreements: None
Candidate options: None
Recommendations for 2nd round: Go with option 2. R4-2003655



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

	#1
	WF for MBR 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
	Source
	CRs/TPs Status update recommendation  

	Return to R4-2004705
	Apple Inc.
	[draft] LS response on Multiband relaxation for FR2

	Return to R4-2004706
	Apple Inc.
	Draft CR to 38.101-2 on correction of the FR2 multi-band requirement framework

	[bookmark: _Hlk39004521]Return to R4-2003655
	Samsung, Qualcomm
	draft CR to 38.101-2: Revision to Multiband Relaxations

	Return to R4-2004868
	Qualcomm Incorporated
	Reply to LS R5-199424 on FR2 Multiband Relaxations



Discussion on 2nd round (if applicable)
Ericsson:  
Considering the result of 1st round discussions, we agree to compromise and adopt option 1 for Rel-15 and option 2 for Rel-16 as recommended by the moderator. Both draft CRs R4-2004705 and R4-2003655 are agreeable for us.
On LS reply to RAN5, R4-2004705 and R4-2004868 are in line and both cover only Rel-15.  So, we also need to inform RAN5 about RAN4  agreement on Rel-16  MBR framework (adoption of option 2).
Qualcomm: 
Rel-15 can retain option 1, Rel-16 and new bands introduced as release independent can start using option 2. Our preference for option 2 going forward is lack of scalability with option 1. In our view, the LSs each state that each band will have an upper limit on per band relaxation of 0.75 dB which was the ask from RAN5. So we think the current LS is good, but we are not opposed to adding more information.
NTT DOCMO, INC.
We also agree to compromise and follows moderator suggestion to move forward. For how to handle new bands introduced after Rel-15 using release independent approach from Rel-15, it should be clarified. We have same view with Qualcomm and such bands should follow option 2.
SONY: We think the moderator’s recommendation is a good compromise and is fine to go with it. However, we also think Qualcomm’s suggestion is valuable to be considered, which can reduce the complication on updating the Rel-15 spec. in the future. Some wording suggested to be added to Rel-15 as below:
“Any new bands added would only be entered into Rel-16 MBR table. Rel-15 UEs using new bands would have to use Rel-16 MBR framework”
Huawei: it seems our comments in 1st round is not captured…
However, we prefer option 1 for rel15 and option 2 for rel-16.
Samsung: For the new band introduction for Rel-15, we have the same understanding and position with Qualcomm. Sony’s suggestion is also fine to us and it should be captured in the LS as well. 
Apple: We can accept the moderator’s recommended compromise and also agree with Sony’s suggested wording on handling the release independence of new bands. This aspect should also be captured in the LS to RAN5 to clarify the situation.
MediaTek: We are okay to compromise to “option 1 for rel15 and option 2 for rel-16”. However, we think no matter new band(s) or current bands, if the UE is for rel-15, all bands shall follow option-1 MBR framework; and if the UE is for Rel-16, all bands shall follow option-2 MBR framework. We think make the MBR framework consistent in one release is more made sense and simple.
[bookmark: _GoBack]

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
	Status
	T-doc  Status update recommendation  

	R4-2004705
	To be revised
	[draft] LS response on Multiband relaxation for FR2

	R4-2004706
	To be revised (Sony comment)
	Draft CR to 38.101-2 on correction of the FR2 multi-band requirement framework

	R4-2003655
	To be endorsed
	Draft CR to 38.101-2 on CR to 38.101-2: Revision to Multiband Relaxations

	R4-2004868	
	Noted
	Reply to LS R5-199424 on FR2 Multiband Relaxations




