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Introduction
This discussion summary will cover three agendas:
7.29 High power UE (power class 2) for NR inter-band Carrier Aggregation with 2 bands downlink and 2 bands uplink
7.31 Power Class 2 UE for NR inter-band CA and SUL configurations with x (x>2) bands DL and y (y=1, 2) bands UL
7.5.3 Feasibility study of defining “low MSD” for CA and DC	
According to the contributions submitted, this discussion summary will focus on the following topics:
· [7.29] Topic#1: [NR_PC2_CA_R17_2BDL_2BUL] 
· Sub-topic 1-1: Improvement for PC2 combos indication in the spec
· Sub-topic 1-2: TP/draft CR to introduce UE requirements for combos
· Sub-topic 1-3: Corrections
· [7.31] Topic#2: [NR_UE_PC2_R17_CADC_SUL_xBDL_yBUL]
· Sub-topic 2-1: MSD requirements for CAs
· Sub-topic 2-2: TPs/draft CRs to introduce UE requirements for combos
· [7.5.3] Topic #3: Feasibility study of defining “low MSD”
· Sub-topic 3-1: Objectives for feasibility study
· Sub-topic 3-2: Work manner on Low MSD in Rel-18
Note that the tables for collecting comments for sub-topic issues are arranged just below each issue...
[7.29] Topic #1: [NR_PC2_CA_R17_2BDL_2BUL]
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations/Abstracts

	R4-2117747
	Xiaomi
	Draft CR to 38.101-1: exceptions for out-of-band blocking for high power UE inter-band CA

	R4-2118174
	ZTE Corporation
	Observation 1: It is not clear which power allocations of each band in the existing MSD tables of receiver harmonic and cross band isolation issues for PC2 NR inter-band CA combination. Also, no distinguish for PC3 or PC2 NR inter-band CA combination for harmonic MSD requirements.
Observation 2: Same UL configurations table is applied for the same band combinations configured for PC2 and PC3 
Observation 3: For PC2 FDD+TDD NR inter-band CA combination, same PC3 harmonic MSD requirements are applied for the power allocations of 23dBm+23dBm and 23dBm+26dBm
Observation 4: For PC2 NR inter-band CA combination, in case of PC3 within both two NR bands (i.e. aggressor UL band is PC3 band), same PC3 harmonic mixing MSD requirements are applied, and in case of PC2 within at least one of the NR TDD band (i.e. at least one of the aggressor UL band is PC2 band), the new harmonic mixing MSD requirement should be defined.
Observation 5: For PC2 FDD+TDD NR inter-band CA combination,  new 2UL intermodulation MSD should be defined for Case a (23dBm+23dBm) and Case b (23dBm+26dBm), and same requirements are applied for these two cases.
Observation 6: For PC2 NR inter-band CA combination, in case of PC3 within both two NR bands (i.e. aggressor UL band is PC3 band), same PC3 cross-band isolation MSD requirements are applied, and in case of PC2 within at least one of the NR TDD band (i.e. at least one of the aggressor UL band is PC2 band), the new cross-band isolation MSD requirement should be defined.

	R4-2118175
	ZTE Corporation
	CR to TS38.101-1: Correction on MSD table to apply PC2 NR inter-band CA combination

	R4-2119371
	T-Mobile USA
	Draft CR for 38.101-1: PC2 Corrections and improvements

	R4-2119372
	T-Mobile USA
	Draft CR for 38.101-1: PC2 and PC1.5 combinations

	R4-2119433
	Qualcomm Incorporated
	Correction to uplink Tx power for PC2 2UL CA MSD

	R4-2119475
	AT&T
	DraftCR 38.101-1 Corrections for NR CA 2DL PC2 MOP Band-edge Relaxations 




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: Improvement for PC2 combos indication in the spec
Issue 1-1-1: Improvement for PC2 combos indication in the spec 
Draft CR in R4-2119371 proposed to 
· Proposal1: Capture the PC2/PC1.5 information in the existing CA configuration tables in type of footnote in order to avoid creating new tables or greatly expanding the size of existing tables
· Proposal2: Remove the Table 6.2A.1.3-2 as it no longer needed if proposal 1 is agreed.
Recommended WF: Collect views on the draft CR R4-2119371.
	Company
	Comments on Issue 1-1-1: Improvement for PC2 combos indication in the spec  

	ZTE
	We agree the approach to further improve the PC2 combs table. As we know, 2DL CA including both 1UL and 2UL for both PC2 and PC3. But we don’t know which combinations support PC2 from the current table before, so we think it should specific the PC2 combs with both 1UL and 2UL in one table, as 9371 did.
Also, we have a question, how to define the BCS for PC2 combs comparing to the corresponding PC3?

	MTK
	R4-2119371, part of transmitter output power requirement is merged into sub clause of bandwidth configuration. Uplink bandwidth class need to be shown in the table also.
Another concern is, not sure if this is good way for spec table simplification. And how to indicate MOP tolerance of PC1.5 if this is merged to BW configuration table?

	T-Mobile USA
	To ZTE: We think that the same BCSs should apply to each power class. We don’t see any need to have different BCSs for different power classes.
To MTK: Uplink BW class is included for UL CA. For single band UL, the UL is usually implied or -. Listing the single band for PC other than PC3 seems to work. The MOP tolerance for PC1.5 is the defined in the single band MOP table. The PC1.5 MPL does not change based o the DL combination. 

	MTK2
	Some texts of Table 6.2A.1.3-2 were not cleaned up.
Note y need to say MOP and its tolerance refer to Table 6.2.1-1. 
With above, we are fine with the change

	Nokia
	We agree with that these changes are necessary. 

	China Telecom
	We also identified the issues when captured more high order band combinations. So from simplifying the spec point, we support the changes in the CR. 

	Huawei
	We support the two proposals. It seems that EN-DC has been using this footnote method, for example, “NOTE 14:	PC3 or PC2 Uplink EN-DC configuration is applicable to EN-DC configurations.” In Table 5.5B.4.2-1.
We also share the view with TMUS that BCS should not depend on power classes.
The remaining question is: does the WID include PC1.5 for CA?

	AT&T
	We support the changes as it definitely simplifies the specification. However, the PC2 note is missing from some of the PC2 combinations that have already been completed. Please revise the document and add the same corresponding note and single UL config to the following combinations. FYI, the PC2 note should not be added to the n77(2A) uplink case. It should only be added to n77A and CA_nZZa-n77A UL cases.
CA_n2A-n77(2A)
CA_n5A-n77(2A)
CA_n66A-n77(2A)
CA_n30A-n77(2A)
CA_n12A-n77(2A)
CA_n14A-n77(2A)


	Skyworks
	We believe it is useful to capture the HPUE cases but it should be done by notes on the UL configuration so that which UL configuration it applies to is clear and not to the generic  CA configuration

	
	

	
	

	
	



Sub-topic 1-2: TP/draft CR to introduce UE requirements for combos
Issue 1-2-1: TPs/draft CRs to introduce UE requirements for combos
Proposed draft CRs: 
· R4-2119372, R4-2117747 
Recommended WF:
· Collect the comments for proposed TPs/CRs. If no comments for certain of TP or CR, the TP or CR will be recommended as approved.
	CR/TP number
	Comments collection for Issue 1-2-1: TPs/draft CRs to introduce UE requirements for combos

	R4-2119372
	MTK: same comment as in Issue 1-1-1

	
	T-Mobile USA:  Same reply as in issue 1-1-1. 😊

	
	Huawei: Same question about PC1.5.

	R4-2117747
	ZTE: Not sure why we need separate tables for PC2 and PC3 since PC2 are based on PC3. We are wondering if it is feasible to remove table 7.6A.3.3-1a for simplification.

	
	Xiaomi: To ZTE, the table 7.6A.3.3-1a is not introduced by this contribution. We are agree 7.6A.3.3-1a can be merged to Table 7.6A.3.3-1 as it can be expected the band combination with exceptions allowed for PC3 also applied to PC2.  We can revise our paper if no other comments is received.

	
	MTK: We support the idea of the CR. The exception requirements can be applied to PC2 as well as PC1.5 combos also. We also agree with ZTE’s idea to merge table 7.6A.3.3-1a to Table 7.6A.3.3-1. Maybe can add a note to describe: The exception also applies to the combinations supporting PC2 or PC1.5.

	
	T-Mobile USA: We agree with ZTE. We think that 7.6A.3.3-1a can be removed and Table 7.6A.3.3-1 relabeled: Table 7.6A.3.3-1: CA band combination with exceptions allowed

	
	

	
	



Sub-topic 1-3: Corrections 
Issue 1-3-1: Correction on the MSD
Proposed CRs:
· CR R4-2119433 Correction to uplink Tx power for PC2 2UL CA MSD
· CR R4-2118175 CR to TS38.101-1: Correction on MSD table to apply PC2 NR inter-band CA combination
Recommended WF:
· Collect the comments for proposed TPs/CRs. 

	CR/TP number
	Comments collection for Issue 1-3-1: Correction on the MSD

	R4-2119433
	

	
	

	
	

	R4-2118175
	Nokia: we understand the motivation. But the added texts need modification since if we introduce PC1.5 or whatever, we need to modify all the relevant table captions.  Apart from dual UL IMD, only the aggressors’ PC is relevant the total power class does not matter. The caption just should mention aggressors’ PC then, no revisit is required even if we introduce MSD for PC1.5 etc…

	
	Huawei: we agree that the aggressor’s PC is the key info to be included in the captions.

	
	Skyworks, the clarification is required for the UL configuration (if FDD+FDD or FDD+TDD) there is no ambiguity but for TDD-TDD it may be that one or both are HPUE



Issue 1-3-2: Correction on the PC2 MOP Band-edge Relaxations
Proposed CRs 
· R4-2119475 DraftCR 38.101-1 Corrections for NR CA 2DL PC2 MOP Band-edge Relaxations 
Recommended WF
· Collect the comments for proposed TPs/CRs. 

	CR/TP number
	Comments collection for Issue 1-3-2: Correction on the PC2 MOP Band-edge Relaxations

	R4-2119475
	ZTE: Overlapp with R4-2119371.

	
	T-Mobile USA: To ZTE: Since they are draft CRs we could either merge could happen in the big CR.

	
	Nokia: No issue in the content of the CR, but the content is completely covered by a CR of R4-2117094. We shared this info with the moderator before the meeting. It would be great if the moderator of this thread could share the outcome of coordination with a moderator to handle R4-2117094.         

	
	China Telecom: As moderator, I received the information but didn’t see views from source company AT&T. If the source company from AT&T is ok, I will suggest to focus on draft CR R4-2117094 as commented by Nokia which has covered this CR R4-2119475. But both of the two CRs need to be revised based on the outcome of the CR R4-2119371. Regarding to merge the outcome of the draft CR into big CR, I think it could be handled in thread 103, since no inputs from this thread to the tables that the CR R4-2117094 has touched. 

	
	AT&T: We can take the Nokia CR in R4-2119371 since it contains all of the changes in the AT&T draftCR in R4-2119475. R4-2119475 can be noted or withdrawn.




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 Improvement for PC2 combos indication in the spec
	Recommended WF:
Issue 1-1-1: Improvement for PC2 combos indication in the spec
· The general approach to capture the PC2/PC1.5 information in the existing CA configuration tables by footnote is agreed.  Corresponding draft CR R4-2119371: Draft CR for 38.101-1: PC2 Corrections and improvements is recommended to be revised to capture the comments.

	Sub-topic 1-2: TP/draft CR to introduce UE requirements for combos
	Recommended WF:
Issue 1-2-1: TPs/draft CRs to introduce UE requirements for combos
· For draft CR R4-2119372: Draft CR for 38.101-1: PC2 and PC1.5 combinations, it shares same story as mentioned in issue 1-1-1, thus the draft CR will be revised.
· For draft CR R4-2117747: Draft CR to 38.101-1: exceptions for out-of-band blocking for high power UE inter-band CA, it will be revised according to the comments.

	Sub-topic 1-3: Corrections
	Recommended WF:
Issue 1-3-1: Correction on the MSD
· For CR R4-2119433 Correction to uplink Tx power for PC2 2UL CA MSD, since no comments, the CR is recommended as endorsed. Then it will be merged into the big CR.
· For CR R4-2118175 CR to TS38.101-1: Correction on MSD table to apply PC2 NR inter-band CA combination, it will be revised according to the comments.
Issue 1-3-2: Correction on the PC2 MOP Band-edge Relaxations
· The R4-2119475 DraftCR 38.101-1 Corrections for NR CA 2DL PC2 MOP Band-edge Relaxations is merged by R4-2119371 in thread 103, thus it is recommended as noted.



Discussion on 2nd round (if applicable)
Sub-topic 1-1 Improvement for PC2 combos indication in the spec
Issue 1-1-1: Improvement for PC2 combos indication in the spec
Continue discuss the revised draft CR
· The revised draft CR is rev of R4-2119371: Draft CR for 38.101-1: PC2 Corrections and improvements
Collect the comments for revised TPs/CRs. If no comments for certain of TP or CR, the TP or CR will be recommended as approved.
	CR/TP number
	Comments collection for issue 1-1-1: Improvement for PC2 combos indication in the spec

	Rev of R4-2119371
	Draft CR for 38.101-1: PC2 Corrections and improvements


	
	T-Mobile USA: a new draft is in the Round 2 inbox. We added the missing AT&T and Verizon combinations that were listed as completed in the SR but didn’t appear in 17.3.0. We also removed the rest of Table 6.2A.1.3-2 and changed the table to “Void.” 
MTK commented: 
Note y need to say MOP and its tolerance refer to Table 6.2.1-1.
We think that is handled in 6.2A.1.3: 
For other power class except class 3 inter-band downlink carrier aggregation with one uplink carrier assigned to one NR band, the maximum output power is specified in Table 6.2A.1.3-2 6.2.1-1. The period of measurement shall be at least one sub frame (1 ms).

	[bookmark: _Hlk87308300]
	ZTE: As we commented in 1st round about the BCS issue for PC2 band combination.  We will clarify it more:
We noticed for the same band combination, different BCSs are for PC2 and PC3. For example: For PC3 n66-n77, BCS0/1 are supported, but for PC2 n66-n77, only BCS0 is supported according to TR 38.841.  see the table below:

In Rev of R4-2119371
	CA_n66A-n77A

	n77x
CA_n66A-n77Ax
	n66
	5
	10
	15
	20
	
	
	40
	
	
	
	
	
	
	0

	
	
	n77
	
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	

	
	
	n66
	5
	10
	15
	20
	25
	30
	40
	
	
	
	
	
	
	1

	
	
	n77
	
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	



In TR 38.841 v0.5.0:
	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS
(kHz)
	5 MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90 MHz
	100 MHz
	Bandwidth combination set

	CA_n66A-n77A
CA_n66A-n77(2A)
	CA_n66A-n77A
	n66
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	n77
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes4
	Yes
	Yes4
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes4
	Yes
	Yes4
	Yes
	

	NOTE 4:	This UE channel bandwidth is optional in this release of the specification



Also it seems the suppported channel bandwidth PC2 BCS0 is not aligned with PC3 BCS0. However, in Rev of R4-2119371, it seems both BCS0/1 are applied to PC2 n66-n77.

That’s why we ask the question in 1st round: how to define the BCS for PC2 combs comparing to the corresponding PC3? Does it need to keep consistence for the supported channel bandwidth in the same BCS for PC2 and PC3 band coombination? Or does it need to keep the same BCS number for PC2 and PC3 band coombination?

	
	[bookmark: _Hlk87308354]T-Mobile USA: To ZTE: Thanks for the example. As far as we know RAN4 has never discussed having different BCSs for different power classes. Our understanding is that the BCSs defined for PC3 apply to PC2 also. Our view is that BCS0 for CA_n66A-n77A is an error. It should say BCS1 and not BCS0. We’d be interested to hear what others think. 

	
	Verizon: Following the latest n66 BW and BCS definitions, the BCS0 in R4-2119371 above could be removed as it is from previous definition. Then, the BCS1 in R4-2119371 can be changed to BCS0 directly.   

	
	Verizon: We support the same BCSs should be for PC1.5, PC2 and PC3
Huawei: We’re fine with the CR. We also share the view that the BCS should be independent of power classes.

	
	T-Mobile: Offline we received a good suggestion from Huawei to simplify the header of the second column from “Uplink CA configuration  or uplink band with power class other than PC3” to “Uplink CA configuration or uplink bandz” with “NOTE z: 	Only uplink bands with power class other than PC3 are listed.” We have provided a revised draft in the inbox. https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_101-e/Inbox/Drafts/%5B101-e%5D%5B114%5D%20NR_PC2_SUL_CA_lowMSD/Round%202/Rev2_R4-2119371_Draft_CR_38101-1-h30_PC2_corrections_improvements.docx 

	
	Skyworks: the PC2 or PC1.5 notes should only apply to BCS where there are formal request to support PC2 so that we can check that other requirements like MSD are consistent in terms of BW. it cannot be added ramdomly without proper checks. It should not be automatic but the result of a TR associated with requested BCS support)

	
	AT&T: Thanks for adding the additional completed PC2 combinations. There appears to be one discrepancy. The revision shows CA_n66(2A)-n77A as complete for PC2 but this is not correct. It should show CA_n66A-n77(2A) as complete for CA_n66A-n77A and n77A in the UL based on the latest SR.

	
	AT&T: Thanks for Rev4 of the draftCR. This revision addresses the AT&T comments.

	
	T-Mobile USA: To Skworks: Thanks for the comment. I don’t think that PC2 and PC1.5 were randomly applied to BCSs. They were based on the BCSs requested by operators. I checked the BCSs in 38.841 against the BCSs in the Draft CR and I couldn’t find any discrepancies. I think the operator requests have used the BCSs with all of the channel BWs. If there is a particular discrepancy please let me know. However Skyworks’ comment raises an interesting point: As we add new BCSs for PC3, with these new notes there is no way to indicate that the new BCS has only been analyzed for PC3 and not PC2 or PC1.5. Do we need to add the note(s) to each BCS also to indicate which BCSs have been analyzed for power classes other than PC3? 

	
	China Telecom: Thanks for efforts on improvement to the CR. Regarding the column title “Uplink CA configuration  or uplink bandz”, I think maybe single uplink carrier will be better than uplink band. Because e.g. n77A is used to indicate the power class for CA_n2A-n77A and CA_n2A-n77(2A), but n77A is not a formal description for single carrier, the symbol “A” is only defined for CA. So we suggest to modify the column title as “Uplink CA configuration  or single uplink carrierz”, then remove the symbol “A” from single uplink n77A.
[image: ]
For BCS issue, we support the idea that BCS is independent from power class. We don’t need indicate specific BCS supporting for power class, on the contrary, if necessary, new BCS is not supported or needs to be analyzed could be indicated case by case.




Sub-topic 1-2: TP/draft CR to introduce UE requirements for combos
Issue 1-2-1: TPs/draft CRs to introduce UE requirements for combos
Continue discuss the revised draft CRs
· The revised draft CRs include
· Rev of R4-2119372: Draft CR for 38.101-1: PC2 and PC1.5 combinations
· Rev of R4-2117747: Draft CR to 38.101-1: exceptions for out-of-band blocking for high power UE inter-band CA
Collect the comments for revised TPs/CRs. If no comments for certain of TP or CR, the TP or CR will be recommended as approved.
	CR/TP number
	Comments collection for Issue 1-2-1: TPs/draft CRs to introduce UE requirements for combos

	Rev of R4-2119372
	Draft CR for 38.101-1: PC2 and PC1.5 combinations

	
	T-Mobile USA: We didn’t upload a draft revision for this. If MediaTek and Huawei are OK with the revision of R4-2119371 then no revision of R4-2119372 is needed.

	
	Huawei: We’re fine with the CR. Please consider the same change as in 9371, i.e. “Uplink CA configuration  or uplink band with power class other than PC3”.

	
	To Huawei: We aren’t sure it is necessary to change the header of the same column in two different Draft CRs, but because the draft deadline is approaching we have uploaded a revision to the inbox:  https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_101-e/Inbox/Drafts/%5B101-e%5D%5B114%5D%20NR_PC2_SUL_CA_lowMSD/Round%202/Rev_R4-2119372_Draft_CR_38101-1-h30_TMUS_PC2_PC1.5_Combinations.docx 

	
	

	
	

	Rev of R4-2117747
	Draft CR to 38.101-1: exceptions for out-of-band blocking for high power UE inter-band CA

	
	Nokia: “Unless otherwise stated, the exceptions apply to any power classes for the listed inter-band CA combinations” should be included to avoid confusions. 

	
	Xiaomi: Thanks Nokia for good comments from, the revision is uploaded.
	draft R4-211XXXX_Draft CR to 38.101-1 R17 exceptions for out-of-band blocking for high power UE inter-band CA v1.docx
ZTE: Ok with the revision.



Sub-topic 1-3: Corrections
Issue 1-3-1: Correction on the MSD
Continue discuss the revised draft CR
· The revised draft CR is rev of R4-2118175 CR to TS38.101-1: Correction on MSD table to apply PC2 NR inter-band CA combination
Collect the comments for revised TPs/CRs. If no comments for certain of TP or CR, the TP or CR will be recommended as approved.
	CR/TP number
	Comments collection for Issue 1-3-1: Correction on the MSD

	Rev of R4-2118175
	CR to TS38.101-1: Correction on MSD table to apply PC2 NR inter-band CA combination


	
	ZTE: We have uploaded the draft version in the folder, which is:
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_101-e/Inbox/Drafts/%5B101-e%5D%5B114%5D%20NR_PC2_SUL_CA_lowMSD/Round%202/revision%20of%20R4-2118175_CR%20to%20TS38.101-1%5BR17%5D%20Correction%20on%20MSD%20table%20to%20apply%20PC2%20NR%20inter-band%20CA%20combination.docx

	
	China Telecom: Regarding the “Table 7.3A.6-1b: Reference sensitivity exceptions (MSD) due to cross band isolation from a PC3 aggressor NR UL band for NR CA FR1 for PC1.5 CA”
Could you confirm if “PC3 aggressor” is correct? Because we see the requirements are worse than for “PC2 aggressor” For example, n41 UL n25 DL 
ZTE: Thanks CTC’s comments. We are ok to use PC1.5 aggressor NR UL band for NR CA FR1 for PC1.5 CA. We revised it and upload in the folder. (we use new Tdoc number: draft R4-2119884)



Summary for 2nd round 
	
	Status summary 

	Sub-topic#1-1 Improvement for PC2 combos indication in the spec
	Recommended WF:
Issue 1-1-1: Improvement for PC2 combos indication in the spec
· The draft CR named Rev5_R4-2119371_Draft_CR_38101-1-h30_PC2_corrections_improvements.docx seems have addressed most of comments and is recommended as endorsed.

	Sub-topic 1-2: TP/draft CR to introduce UE requirements for combos
	Recommended WF:
Issue 1-2-1: TPs/draft CRs to introduce UE requirements for combos
· For draft CR Rev_R4-2119372_Draft_CR_38101-1-h30_TMUS_PC2_PC1.5_Combinations.docx, no comments to add the band combinations requested by T-Mobile except of the issues related to draft CR Rev5_R4-2119371. Because the Rev5_R4-2119371 is seemingly stable, if no concern, it is recommended to further update rev of R4-2119372 based on stable Rev5_R4-2119371 and endorse it automatically.
· For draft CR Rev of R4-2117747: draft R4-211XXXX_Draft CR to 38.101-1 R17 exceptions for out-of-band blocking for high power UE inter-band CA v1.docx, it seems have addressed comments in 1st and 2nd round, thus is recommended as endorsed.

	Sub-topic 1-3: Corrections
	Recommended WF:
Issue 1-3-1: Correction on the MSD
· For CR Rev of R4-2118175 
draft R4-2119884_CR to TS38.101-1[R17] Correction on MSD table to apply PC2 NR inter-band CA combination.docx, it seems have addressed comments in 1st and 2nd round, thus is recommended as endorsed.



[7.31] Topic #2: [NR_UE_PC2_R17_CADC_SUL_xBDL_yBUL]
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations/Abstracts

	R4-2117106
	Qualcomm Incorporated
	Use MSD values as shown in Sections 2.1 to 2.12

	R4-2117251
	AT&T
	TP for TR 38.842 Addition of CA_n2-n5-n77

	R4-2117252
	AT&T
	TP for TR 38.842 Addition of CA_n2-n12-n77

	R4-2117253
	AT&T
	TP for TR 38.842 Addition of CA_n2-n14-n77

	R4-2117254
	AT&T
	TP for TR 38.842 Addition of CA_n2-n30-n77

	R4-2117255
	AT&T
	TP for TR 38.842 Addition of CA_n5-n12-n77

	R4-2117256
	AT&T
	TP for TR 38.842 Addition of CA_n5-n14-n77

	R4-2117257
	AT&T
	TP for TR 38.842 Addition of CA_n5-n30-n77

	R4-2117258
	AT&T
	TP for TR 38.842 Addition of CA_n12-n30-n77

	R4-2117259
	AT&T
	TP for TR 38.842 Addition of CA_n12-n66-n77

	R4-2117260
	AT&T
	TP for TR 38.842 Addition of CA_n14-n30-n77

	R4-2117261
	AT&T
	TP for TR 38.842 Addition of CA_n14-n66-n77

	R4-2117262
	AT&T
	TP for TR 38.842 Addition of CA_n30-n66-n77



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: MSD requirements
Issue 2-1-1: MSD requirements for CAs
Proposal: 
· Use MSD values as shown in Sections 2.1 to 2.12 in R4-2117106.
Recommended WF:
· As the MSD requirements have been captured in TPs, it is suggested to discuss based on the corresponding TPs in Issue 2-2-2.
Sub-topic 2-2: TPs/draft CRs to introduce UE requirements for combos
Issue 2-2-1: TPs/draft CRs to introduce UE requirements for combos
Proposed TPs:
· R4-2117251, R4-2117252, R4-2117253, R4-2117254, R4-2117255, R4-2117256, R4-2117257, R4-2117258, R4-2117259, R4-2117260, R4-2117261, R4-2117262
Recommended WF:
· Collect the comments for proposed TPs/CRs. If no comments for certain of TP or CR, the TP or CR will be recommended as approved.
	CR/TP number
	Comments collection for Issue 2-2-1: TPs/draft CRs to introduce UE requirements for combos

	R4-2117251
	

	
	

	
	

	R4-2117252
	

	
	

	
	

	R4-2117253
	

	
	

	
	

	R4-2117254
	

	
	

	
	

	R4-2117255
	Huawei: The MSD is much lower than the one for a similar band combo DC_13A_n5A-n77A. Please clarify.

	
	AT&T: The PC2 MSD is based on the QC contribution in R4-2117106. I cannot comment on the DC_13A_n5A-n77A case as to why the MSD is higher. Maybe, the MSD for DC_13A_n5A-n77A needs to be revisited. Perhaps, QC may be able to comment.

	
	

	R4-2117256
	Huawei: The MSD is much lower than the one for a similar band combo DC_13A_n5A-n77A. Please clarify.

	
	AT&T: The PC2 MSD is based on the QC contribution in R4-2117106. I cannot comment on the DC_13A_n5A-n77A case as to why the MSD is higher. Maybe, the MSD for DC_13A_n5A-n77A needs to be revisited. Perhaps, QC may be able to comment.

	
	

	R4-2117257
	

	
	

	
	

	R4-2117258
	

	
	

	
	

	R4-2117259
	

	
	

	
	

	R4-2117260
	

	
	

	
	

	R4-2117261
	

	
	

	
	

	R4-2117262
	

	
	

	
	



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 2-2: TPs/draft CRs to introduce UE requirements for combos
	Recommended WF:
Issue 2-2-1: TPs/draft CRs to introduce UE requirements for combos
· There are 12TPs: R4-2117251, R4-2117252, R4-2117253, R4-2117254, R4-2117255, R4-2117256, R4-2117257, R4-2117258, R4-2117259, R4-2117260, R4-2117261, R4-2117262, in which two TPs R4-2117255 and R4-2117256 received comments, thus they are recommended as revised. The others are recommended as approved.



Discussion on 2nd round (if applicable)
Sub-topic 2-2: TPs/draft CRs to introduce UE requirements for combos
Issue 2-2-1: TPs/draft CRs to introduce UE requirements for combos
Continue discuss the revised TPs
· The revised TPs include
· Rev of R4-2117255: TP for TR 38.842 Addition of CA_n5-n12-n77
· Rev of R4-2117256: TP for TR 38.842 Addition of CA_n5-n14-n77
Collect the comments for revised TPs/CRs. If no comments for certain of TP or CR, the TP or CR will be recommended as approved.
	CR/TP number
	Comments collection for Issue 2-2-1: TPs/draft CRs to introduce UE requirements for combos

	Rev of R4-2117255 
	TP for TR 38.842 Addition of CA_n5-n12-n77


	
	Qualcomm: 
The DC_13_n5_n77 PC3 IMD5 MSD is 4.5dB. The DC_13_n5_n77 PC2 IMD5 MSD in the -3 spec is 19.5dB.  This MSD is an error as it implies that the Delta IMD is much more than the theoretical increase. A CR needs to be introduced to correct this unusually high IMD5 MSD. The Range of permissible PC2 IMD5 MSD should be between 15.3dB and 17.7dB based on an increase of 3dB in each TX chain or 15dB IMD level increase and MRC combining
CA_n5-n12-n77 PC3 MSD is lower at 3.9dB. The Range of permissible PC2 IMD5 MSD should be between 14dB to 16.8dB if you consider the 3dB increase in each TX chain or 15dB IMD level increase and MRC combining.
However, our measurements showed that 11.9dB MSD is fine based on a measured 10dB IMD5 level increase when increasing TX chain power by 3dB. This is due to the fact that PA’s 5th order intercept point is not constant Vs TX power in practice.
CR should be introduced to correct PC2 IMD5 MSD for DC_13_n5_n7 to 15.3dB in the next meeting, and we could then compromise to have the CA_n5-n12-n77 PC2 IMD5 MSD at 14dB.
IMD5 MSD in n5 increases from 11.9 to 14.0dB
IMD5 MSD in n12 increases from 12.7dB to 14.9dB

	
	Huawei: Thanks for the clarification. We’re OK with the proposal.

	
	AT&T: The revision shared at the link below is aligned with the QC compromise proposal above.
Rev1 of R4-2117255 TP for TR 38.842 Addition of CA_n5-n12-n77.docx


	
	

	
	

	Rev of R4-2117256
	TP for TR 38.842 Addition of CA_n5-n14-n77


	
	Qualcomm: 
The DC_13_n5_n77 PC3 IMD5 MSD is 4.5dB. The DC_13_n5_n77 PC2 IMD5 MSD in the -3 spec is 19.5dB.  This MSD is an error as it implies that the Delta IMD is much more than the theoretical increase. A CR needs to be introduced to correct this unusually high IMD5 MSD. The Range of permissible PC2 IMD5 MSD should be between 15.3dB and 17.7dB based on an increase of 3dB in each TX chain or 15dB IMD level increase and MRC combining
CA_n5-n14-n77 PC3 MSD is lower at 3.9dB. The Range of permissible PC2 IMD5 MSD should be between 14dB to 16.8dB if you consider the 3dB increase in each TX chain or 15dB IMD level increase and MRC combining.
However, our measurements showed that 11.9dB MSD is fine based on a measured 10dB IMD5 level increase when increasing TX chain power by 3dB. This is due to the fact that PA’s 5th order intercept point is not constant Vs TX power in practice.
CR should be introduced to correct PC2 IMD5 MSD for DC_13_n5_n7 to 15.3dB in the next meeting, and we could then compromise to have the CA_n5-n14-n77 PC2 IMD5 MSD at 14dB.
IMD5 MSD in n5 increases from 11.9 to 14.0dB

	
	Huawei: Thanks for the clarification. We’re OK with the proposal.

	
	AT&T: The revision shared at the link below is aligned with the QC compromise proposal above.
Rev1 of R4-2117256 TP for TR 38.842 Addition of CA_n5-n14-n77.docx




Summary for 2nd round 
	
	Status summary 

	Sub-topic 2-2: TPs/draft CRs to introduce UE requirements for combos
	Recommended WF:
Issue 2-2-1: TPs/draft CRs to introduce UE requirements for combos
· For the revised two TPs, Rev1 of R4-2117255 TP for TR 38.842 Addition of CA_n5-n12-n77.docx, Rev1 of R4-2117256 TP for TR 38.842 Addition of CA_n5-n14-n77.docx, they have addressed the comments in 1st round and 2nd round, thus are recommended as approved.




[8.35] Topic #3: Feasibility study of defining “low MSD”
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations/Abstracts

	R4-2117035
	Nokia, Nokia Shanghai Bell
	Observation 1:  At least more than 20 dB MSD improvement is feasible for some devices in some band combinations.
Observation 2:  Still some more discussion is needed to clarify relationship between following aspects.
· The amount of the expected improvement of MSD
· Source of MSD such as harmonics, IMD2/3/4/5, cross band isolation and harmonic mixing
· Per band combination, per source of MSD, or per UE 
Observation 3:  Following band combinations are example ones.
· CA_n3-n77 for harmonics, IMDs and harmonic mixing
· CA_n41-n77 for cross band isolation
Observation 4: A signalling fixed delta value per band combination from the specified MSD would cause at least following issues and delta may not have to refer to the specified MSD but rather refer to reference sensitivity.
· A suitable delta value for a certain specified MSD may not be suitable for the other specified MSDs for the same band combination.
Observation 5: Need to discuss if the information on the amount of the improved MSD should be reported per source of MSD, per band combination and/or per UE.
Observation 6:  It would be realistic to handle Low MSD topic in a Rel-18 WI dedicated to this topic.

	R4-2117750
	Xiaomi
	Observation 1: many affects should be studied when trying to get a reasonable value on MSD improvement.
Observation 2: for the low SNR condition (e.g. in the cell edge), only few dB sensitivity degradation would cause large impact on throughput.
Observation 3: the sensitivity degradation for UE in the cell center is much lower than when it in the cell edge due to the Tx power difference even for UE with very large MSD.
Observation 4: if UE is under a high SNR condition, the impact on throughput can be small even with a high sensitivity degradation.
Observation 5: Even for the UE having high MSD issue, the impact on throughput can be small when it is in the cell center.
Observation 6: it is meaningful and worth to study on how to treat UEs with high MSD dynamically by considering actual Tx power range.
Proposal: the dynamical sensitivity degradation (the actual desense) caused by Tx link for UE in a cell should be considered when dealing with the high MSD band combination issue.

	R4-2118287
	vivo
	Proposal 1: RAN4 focus on study and reach a set of objectives as main target.
Proposal 2: UE implemetation should be taken into account into the ”Low MSD” work.
Proposal 3: More understanding of introducing ”Low MSD” for the network is needed.
Proposal 4: A SI is proposed, and WI can be followed and release independency is possible.
Proposal 5: SI objectives can use previous task to RAN4 as starting point, and at least add the analysis of network behaviour and possible benefits.

	R4-2118548
	Huawei,HiSilicon
	Observation 1: The existing MSD specifications are obtained based on largely agreed RF assumptions. And a modern smartphone needs to support a large number of band combinations within a small form factor.
Proposal 1: The objectives of the SI should include how to improve the MSD and how much can be improved, potentially for different types of IMDs.
Observation 2: The UE self-interference from IMD/harmonics varies with Tx power levels and carrier frequency configurations.
Proposal 2: The objectives of the SI should include how the network can benefit from MSD improvement, taking into account the dynamics of UE self-interference.
Proposal 3: The objectives of the SI should include the impact to conformance tests. Any performance gain should be verifiable.
Proposal 4: RAN4 should be mindful about the potential outcome of the SI and try to avoid overloading the group with a large number of band combinations that have MSD re-evaluation requested.

	R4-2118890
	OPPO
	Proposal: It is proposed to close the MSD improvement discussion in Rel-17, and further consider in Rel-18 SI/WI package with a more focused and clear objectives.

	R4-2119375
	T-Mobile USA
	Observation 1: MSD in real world devices is often non-existent, even for NR CA combinations with high MSD in the specs. 
Observation 2: Even in commercial UEs with discrete RFFE we are seeing little to no MSD even for combinations with high MSD in the specs. 
Observation 3: Because real world UEs perform much better than the MSD specs would indicate, operator RAN4 delegates are like The Boy Who Cried Wolf, warning about potential issues that don’t show up in the real world. 
Observation 4: Operators seem to have the following options for dealing with the issue of high MSD:
1) Continue to ignore MSD
2) Require that UEs have zero MSD for all combinations, regardless of the specs
3) Avoid the use of combinations with high MSD
4) Require RAN vendors to implement intelligent schedulers to schedule around potential MSD issues
5) Push for optional low MSD signalling in the specs
6) Pursue dynamic real time feedback on self-interference via the proposed IDC WID
7) Propose a new capability signalling mechanism to allow a UE to declare actual MSD for each problematic band combination. 
Proposal 1: Discuss the options and decide how to proceed
Proposal 2: Vendors are requested to describe how MSD tests are tested today.
Proposal 3: RAN4 should discussion how MSD should be tested. 
Proposal 4: RAN4 could consider adding new UE capability signalling or actual MSD measured in a device.
Proposal 5: RAN4 should recommend that the MSD issue be formally part of the study phase of a Work Item or a separate Study Item so that objectives can be identified, and work focused. 

	R4-2119438
	Qualcomm Incorporated
	Proposal 1:  Low MSD would be an additional optional specification fo the UE per band combination.  Not all UE’s are required or expected to meet it as it is proposed to be met based on a signaled capability.
Proposal 2:  Define thresholds for the UE to report; i.e., [10] dB better than minimum requirement, [20] dB better than minimum requirement, etc.
Proposal 3:  The signaling of low MSD is applicable to both PC2 and PC3.  Whether the same value or separate values are used per power class is TBD.
Proposal 4:  Release independence should be applied to the earliest release available subject to signaling constraints in RAN2.

	R4-2117986
	Apple
	Proposal: 3GPP to Introduce UE signal to self-interference ratio measurement mechanism for assisting network scheduling on band combinations subject to MSD impact.

	
	
	



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: Objectives for feasibility study
Issue 3-1-1: Feasible method to improve MSD
Proposal:
· Option1: Define low MSD by considering one or more cases such as per band combination, per source of MSD, per UE
· Dynamical sensitivity degradation/UE self-interference, MSD improvement threshold/granularity would be considered when studying to derive the specific improvement values.
· Option2: Define low MSD by a generic optional approach which applies to all combos intended to improve MSD.
Recommended WF: 
· Collect views from companies.
	Company
	Comments on Issue 3-1-1: Feasible method to improve MSD

	OPPO
	The improved MSD discussion was for the band combinations with interference issues, not for all combinations. Therefore if low MSD is to be further studied, it should be per band combination, maybe per souse of MSD also, i.e. Option 1.
However, our observation on this topic is that it probably hard to move forward without being included in a clear objective in a WID/SID. Suggest to consider it in Rel-18 package.

	LGE
	In RAN #94 pre-discussion, RAN4 made some stable  agreement to add the SI/WI on lower MSD as follow
· Investigate and introduce lower MSD for inter-band CA/EN-DC combinations (RAN4) 
◾ [FFS example band combinations 
◾ Study how the MSD performance can be improved for example band combiantions ◾ Study whether the generic approach can be applied based on UE indication of capability 
◾ Study and if possible specify the requirements and/or capability signaling 
◾ Power class 2 (PC2) is considered] NOTE: for the lower MSD, the above objecives are subject to modifications based on RAN4 progress

Based on this, RAN4 can further study the feasibility in Rel-18 and can close this issue in Rel-17.

	ZTE
	We believe there exits lots of approaches to reduce the MSD, which are implementation dependent. But we are interested of a generic option approach which appies to all combs.
Also, we may need to discuss and define more realistic parameters for the MSD calculation, otherwise, more and more band combination would be defined with high MSD in the spec.
Also, we agree it can be further discussed in Rel-18 and close it in Rel-17.

	Xiaomi
	From UE implementation of view, it is hard to define a generic optional lower MSD for all problematic band combination since the factors that affect MSD value are not the same. However, if case by case manner is considered, the workload would be very high. It is better only very limited band combination is considered. From performance point of view, it is more meaningful to study on how to treat UEs with high MSD dynamically by considering actual Tx power range as shown in our paper 7750

	MTK
	We share Xiaomi’s view on “it is hard to define a generic optional lower MSD for all problematic band combination since the factors that affect MSD value are not the same”
Case by case study may be better with above reason. The calculation assumption shall be same for all MSD mechanisms for the same combo as we pointed out before. Work load is not an issue. All MSD values in the spec were come out case by case analysis. If there are too many combos, RAN4 may need discuss how to prioritize them.

	Qualcomm
	A generic approach that can be applicable for all combos for which MSD needs to be improved is preferred.  A case-by-case approach is too time consuming to be practical due to the large number of combinations and expected number of requests.

	vivo
	Option 1. Our proposal is to consider different band combination and also different types of MSD, since they could be quite different. 

	Sony
	We think a dynamically MSD/interference mechanism might be a good solution eventually as it provides better indication of UE performance in real life. However, we share the same view as other companies and think it might be more feasible to discuss the signaling in Rel-18.

	T-Mobile USA
	We agree with Qualcomm that a general approach would be best because a case by case approach will be too time consuming. We also agree with Sony that a dynamically MSD/interference mechanism might be a good solution eventually as it provides better indication of UE performance in real life. Our concern with waiting for Rel-18 is that we don’t want to have to wait for Rel-18 ASN.1 to add new signalling. Hopefully the signalling can be made in Rel-17 and usable in earlier releases. 

	Apple
	CA/DC MSD defined in current specifications represents the worst-case REFSENS degradation scenario. It would not be surprised that in real world the devices are performing better than specified. We felt the sympathy that those numbers on paper do not look pretty. But we would like to understand whether those high MSD numbers are really impacting the network operation for those combinations.
We agree with Xiaomi that MSD can be affected by many different factors and it would not be technically sound to apply a constant delta dB to all band combinations to represent a “low MSD” UE capability.
In our view, the main concern on the network side is that there was no clear indication whether UL interference would be impacting the DL signal SNR at different operating conditions. If a UE signal-to-interference ratio (SIR) detection mechanism as proposed in R4-2117986 can be developed, network can base on the UE reported SIR to schedule the MSD affected combinations more effectively and efficiently, including those combinations with high MSD.

	Nokia
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]None of the options (Two options handed exclusively where one of them suddenly include different aspects together which can be applicable to the other option so that it is not possible to select one of them…)

Regarding dynamic MSD reporting, this would be handled by RAN2 led WI or at least we need to discuss if the RAN4 is the main place to discuss this approach since the amount of MSD that UE can achieve under the specified test condition is not to main point of the discussion for dynamic approach. This approach is not related to the original motivation of Low MSD since it is on-site handling based on the real time MSD. The original motivation was even if UEs indicate the same capability supporting the same band configuration, their performance in terms of MSD is totally different. Hence, if a network aggressively configures UEs with CA, in some cases, the resources may be in vain due to MSD, but in some other cases, if a network conservatively configures UEs with CA, some UEs lose opportunity to enjoy CA. To avoid this situation, if a network can differentiate the inherent difference in advance, the network would optimize its scheduling not to cause MSD as much as possible while to make maximum use of CA as much as possible based on the information on the difference. 
As commented in T-Mobile USA contribution, dynamic MSD reporting or SIR approach has following aspects to be considered, 
· It may require response time as quick as possible
· Signaling overhead
· UEs and NWs may need to exchange messages quite often specifically if the information on what to do next is not provided.
Concerning the option 2, we are not sure if we understand the option 2 or not.
If the signaling is per band combination or not needs more discussion. At least the capability signaling should be optional.

	Huawei
	It’s too early to decide which option to use. It should be part of the feasibility study of the SI.

	AT&T
	We prefer the more generic approach as proposed by Qualcomm. We think that per source of MSD may be a good way to consider but we can also look at per combo type (e.g. Low-mid-high, etc.). We use the same approach to justify MSD values for similar combo types when specifying the minimum performance specs. We also agree with T-Mobile that any signalling solution should apply to earlier releases.

	Skyworks
	Given that agreeing improved MSD value will be a long process we suggest it is only done based on request and for cases with high MSDs, not all possible BC/MSD. There is no issue in a network for MSD <10dB and good UEs will perform well. Independently to how improved MSD is capture (an offset, an absolute value….) it should only apply to cases with high values (>15dB?) and improved value should not be 0dB. such applicability threshold and floor value (3dB) may help cover cases with multiple MSD issues

	CHTTL
	We agree with Qualcomm that a general approach would be best because a case by case approach will be too time consuming.  We prefer the low MSD approach in 7035/9438. 
We are not sure what is the dynamically MSD/interference mechanism mentioned here. We think Xiami’s proposal is on how to deal with the UE with large MSD performance, which is quite different from the original intention of low MSD. In our understanding, the network can deal with this issue by scheduling, but the network don’t know which UE is actually with low MSD and can schedule more aggressively.




Issue 3-1-2: Capability signaling necessity study
Proposal:
· Option1: Capability signaling is necessary for network to distinguish UE with different MSD
· Release independence manner will be applied
· Option2: No need to report capability as system benefit for network is limited or not clear
Recommended WF: 
· Collect views from companies.
	Company
	Comments on Issue 3-1-2: Capability signaling necessity

	OPPO
	Whether capability signaling will benefit the system performance is pending on further study, and it is not clear how the NW can do with the capability of different MSD in the NW. Suggest to consider it in Rel-18 package for thorough study.

	LGE
	Currently, RAN4 not guaranteed the benefit and usage in gNB perspectives when RAN4 specify the lower MSD capability signaling from UE. So RAN4 firstly clearly understand the usage and benefits of the capability signaling. Based on this RAN4 can request to define the capability signaling to RAN2 in Rel-18.

	ZTE
	We tend to agree with the capability signalling, but we are open to discuss the purpose and the benefit which pending on the approaches discussed in issue 3-1-1.

	Xiaomi
	If only static lower MSD is indicated by signaling, it is not clear how the NW can be benefit from this signaling. However, we are open do discuss this.

	MTK
	We prefer option 1 if MSD is re-evaluated or different/improved MSD comes in later release.

	Qualcomm
	Some kind of capability signaling is needed since not all UE’s may be able to achieve the improvement across all band combinations.

	Vivo
	The benefit of new signaling is unclear, further study is needed.

	Sony
	We think its bit early to discuss the capability.

	T-Mobile USA
	If we go with a real-time dynamic signalling approach, then we may need other new signalling, and also maybe UE capability signalling to indicate if the UE supports the new dynamic signalling. 

	Apple
	Option 2: No need to report capability as system benefit for network is limited or not clear. As we have commented several times, MSD represents the REFSENS degradation under the worst-case scenario, the number should not be used to determine how the MSD affected combinations should be scheduled. 

	Nokia
	Option 1, but we can discuss release independent manner later.

	Huawei
	Again it’s too early to decide. 

	AT&T
	Option 1.

	Skyworks
	In our understanding the main issue for the network is whether high MSD cases need to have specific scheduling. In that sense improved MSD signaling does not help anyhow only the understanding of the condition under which high MSD may/may not happen helps.

	CHTTL
	Support option 1.



Issue 3-1-3: Example band combinations proposed
It has been mentioned in several contributions to include example combos to specify MSD if feasible. Thus this issue3-1-3 will collect the combos proposed which suffer from large MSD and is intended to improve MSD. 
Comments on Issue 3-1-3: Example band combinations proposal
	Company
	Band combinations
	MSD value
	Source to induce large MSD(H2, IMD2,3,4, etc)
	Any comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Sub-topic 3-2: Work manner on Low MSD
[bookmark: OLE_LINK4][bookmark: OLE_LINK3]Issue 3-2-1: Work manner on Low MSD in Rel-18
Proposal:
· Option1: SI
· Option2: WI with study phase
· Option3: WI
Recommended WF: 
· Collect views from companies.
	Company
	Comments on Issue 3-2-1: Work manner on Low MSD in Rel-18

	OPPO
	Pending on RAN discussion including the scope and contents. Premature to decide on SI or WI.

	LGE
	Prefer option 1 in Rel-18. Need to feasibility study how to achieve the lower MSD values and what is the benefit of the capability signaling?

	ZTE
	Prefer Option 1 in Rel-18. We may need to study the approaches on reduction of MSD value first.

	Xiaomi
	Share the same view with OPPO, it is pending on the scope and objective.

	MTK
	If there’s consensus on sub-topic 3-1, it is ok for option 3.
If there’s no consensus on sub-topic 3-1, option 1 is better that RAN4 continue study/discuss improved MSD in R-18

	Qualcomm
	This should be a RAN plenary discussion, but one thing for RAN4 to consider is release independence.  Since we envision this to be capability-based, we suggest to make this release independent as early as signaling allows.

	vivo
	Prefer option 1.

	Sony
	Same view as OPPO and Xiaomi, it is up to RAN discussion. 

	T-Mobile USA
	We don’t have a strong view on WI vs. SI vs. WI with a study phase. Obviously it is up to RAN plenary, but we will be happy to have clear objectives agreed to. 

	Nokia
	If something dynamic approach is included, we need to discuss if the WI or SI is RAN2 led or RAN4 led since IDC WI is led by RAN2 and/or the amount of MSD that UE can achieve under the specified test condition is not to main point of the discussion for dynamic approach.

	Huawei
	Option 1.

	AT&T
	We prefer either Option 2 or Option 3.

	Skyworks
	This is a RAN discussion based on what objectives are agreed

	CHTTL
	We also think it depends on the scope and objective. But in general we prefer option 2/3.



Issue 3-2-2: UE SIR measurement for network scheduling assistance
There is one contribution R4-2117986 proposed 
· UE SIR measurement to assistant network scheduling subject to MSD impact
Recommended WF: 
· It is not sure if SIR measurement could work in parallel with Low MSD or Low MSD is no longer needed. So further clarification from Apple and views from companies are encouraged.
	Company
	Comments on Issue 3-2-2: UE SIR measurement for network scheduling assistance

	OPPO
	[bookmark: OLE_LINK6][bookmark: OLE_LINK5]In our understanding, the SIR measurement is similar as the dynamic MSD reporting, both to indicate the real time interference conditions. It is different from the static MSD reporting, i.e. NW only consider to configure band combination to UE with low MSD. Both method can be considered in Rel-18 time frame. 

	LGE
	It is quite different issues between lower MSD and SIR measurement for NW scheduling assistance. The conformance test aspect the MSD can be proved in link level. But the SIR measurement issues will complex to setup the system levels environments with the changed the SIR in time domain. So we do not prefer to add the scope in the lower MSD SI/WI.

	Xiaomi
	We support to discuss the similar dynamic MSD reporting in the SI phase.

	MTK
	Similar view with OPPO. SIR is dynamic reporting while MSD in the spec is static requirement. There’s no need to study SIR since this is highly UE implementation dependent. UE SIR measurement to assistant network scheduling is not relevant to MSD improvement that is under RAN4 discussion.

	Qualcomm
	As others have commented, the two ideas are separate.

	vivo
	Since it is the first time for such a scheme to be shared, propose to have further discussion in the future.

	Sony
	Similar understanding as OPPO, which the UE SIR measurement reporting is similar to dynamic MSD reporting. As we commented in issue 3-1-1, we are happy to see a solution can provide a dynamic indication of UE real time performance, but it may need to be discussed in Rel-18.

	T-Mobile USA
	We agree that this SIR approach is similar to dynamic MSD reporting, and is different than static low MSD reporting.  We think that both approaches can be studied. 

	Nokia
	The same view on dynamic MSD report mentioned in issue 3-1-1 applies to UE SIR measurement approach. 

	Huawei
	Very interesting idea. Just wonder if the proposed DL-SIR measurement procedure can be more accurate or bring more gain than the UE simply estimate the SIR based on real-time Tx power as well as IMD type etc, i.e. the exercise we do for MSD calculation.

	AT&T
	We are OK to study but this would greatly increase the level of effort and there may not be available time units to include both aspects. We would want to prioritize the static low MSD signalling approach if there is only room for one.

	Skyworks
	Since the only issue that needs solving in the network (low MSD is operating well in network whatever) is whether the scheduler needs to treat a UE in a different way scheduling assistance is the right solution as especially it can distinguish the case where SNR is bad only due to interference limited scenario and not self-interference. 

	CHTTL
	We think the proposed SIR approach might be a RAN2 led work… And we have concern on deactivating the UL tranmission will have impact on the performance.  Also the scheme is time consuming, and the signalling overhead might be an issue.



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: Objectives for feasibility study
	Issue 3-1-1: Feasible method to improve MSD
Companies standpoints on this issue:
· Option 1(non-general): OPPO, Xiaomi, MTK, vivo, Skyworks
· Option 2(general): Qualcomm, T-Mobile USA, ZTE, AT&T, CHTTL
· Other options such as dynamic MSD or SIR: Sony, Apple
Recommended WF:
· Continue discuss in 2nd Round.

Issue 3-1-2: Capability signaling necessity study 
Companies standpoints on this issue:
· Option 1(signaling): ZTE, MTK, Qualcomm, T-Mobile USA, Nokia, AT&T, CHTTL
· Option 2(no singaling): Apple
· Other views such as further study or consider it later (OPPO, LGE , Xiaomi, MTK, vivo, Sony, Huawei, Skyworks)
Recommended WF:
· Continue discuss in 2nd Round.

Issue 3-1-3: Example band combinations proposal 
Recommended WF:
· Closed as no inputs.


	Sub-topic 3-2: Work manner on Low MSD
	Issue 3-2-1: Work manner on Low MSD in Rel-18
Companies standpoints on this issue:
· Option1(SI in Rel-18): LGE, ZTE, MTK, vivo, Huawei
· Option2(WI with study phase): AT&T, CHTTL
· Option3(WI): MTK, T-Mobile USA, AT&T, CHTTL
· Other views such as pending on RAN discussion: OPPO, Xiaomi, Sony, Qualcomm, T-Mobile USA, Skyworks
Recommended WF:
· As majority companies think this issue depends on RAN discussion, it is recommended to stop the discussion in 2nd round.

Issue 3-2-2: UE SIR measurement for network scheduling assistance
Companies standpoints on this issue:
· SIR measurement is separate from low MSD. (Majority views)
· SIR measurement can be further discussed.
Recommended WF:
· Continue discuss in 2nd Round.



Discussion on 2nd round (if applicable)
Sub-topic 3-1: Objectives for feasibility
Issue 3-1-1: Feasible method to improve MSD
Companies standpoints on this issue after 1st round:
· Option 1(non-general): OPPO, Xiaomi, MTK, vivo, Skyworks, LGE
· Option 2(general): Qualcomm, T-Mobile USA, ZTE, AT&T, CHTTL
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Other options such as dynamic MSD or SIR: Sony, Apple
Recommended WF:
· Continue discuss Issue 3-1-1: Feasible method to improve MSD
	Company
	Comments on Issue 3-1-1: Feasible method to improve MSD

	Nokia
	We reiterate our comments in the 1st round. The listed options are not exclusive from our viewpoint so that it is not possible to select one of them.
Our proposal is as follows.
Define low MSD by a generic option approach which applies to all combos intended to improved MSD while suitable signaling granularity such that the reported improved MSD is per band combination, power source of MSD, per UE or etc., is defined based on the future study. 
Also, our position on dynamical approach is the same as that in the 1st round.

	Xiaomi
	The concept “non-general” or “general” is not clear, different companies have different understanding.  We think this feasible method issue can be as part of feasible study.

	Apple
	Thanks companies for the interest in the proposal for SIR measurement to assist network scheduling. We would like to make a clarification that the SIR measurement can be performed under any operating conditions while MSD has been defined as the sensitivity degradation relative to REFSENS power level. When signal is at REFSENS power level, any MSD would mean that the DL could not meet the 95% throughput requirement with QPSK modulation. On the other hand, for a band combination with high MSD, it could still deliver positive Signal-to-Interference (SIR) ratio when UL power is reduced and DL power is increased, such as when UE is in close proximity to either one or both cells. So having a mechanism for UE to report the SIR to the network under any operation conditions can provide a better clarity as whether the signaled is impacted by the UL interference or not. On the other hand, signaling a “low MSD” capability still cannot ensure whether the DL signal is impact by the UL interference or not. 

	Qualcomm
	Option 2, general improvement approach is preferred.  Case-by-case is too cumbersome.  The dynamic signaling approaches (SIR, IDC, etc) are separate than a capability which can be signaled to the basestation ahead of time.

	T-Mobile USA
	We agree with Nokia that this doesn’t have to be exclusive. We would support a general approach, dynamic MSD or SIR. We would even support an approach that allows “low MSD” signalling per band combination, but we would not support re-evaluating MSD on a combination by combination basis. 

	LGE
	We prefer option 1 and this is should be evaluated with the example band combinations. For the harmonic mixing, dual uplink IMD problem and harmonic problem are different according to the band combos. MSD analysis also treated as non-generic approach until now. So, we focus on the feasibility study based on the example band combinations in Rel-18.

	ZTE
	Option 2, general improvement approach is preferred.  The workload would be large to evaluate different combinations with different approaches case by case.

	Verizon
	Option 2

	OPPO
	Option 1

	Sony
	Thanks Apple for the further illustration. As we stated in the 1st round, we think dynamic MSD or SIR indications are similar and we think it should be further discussed in Rel-18. Also, we would also like to ask for a clarification on the boundary between “general” and “non-general” method.   

	Huawei
	We feel it’s too early to make the decision. As explained in our paper, we need to know how to lower the MSD as well as how low it needs to be in order to benefit the network. That’s why we propose to establish a Study Item, so that all avenues can be explored and an informed decision can be made.

	CHTTL
	Option 2.
Thanks Apple for the further illustration. But our concern on the 1st round still remains. Also we would like to know the length of this measurement will be?

	Skyworks
	Option1 and Option 3 as we do not see that one precludes the other. Option 1 provides a mean to assess what improvement is feasible/expected on critical cases. Option 3 enable to further deal with MSD as actually happening in the UE and can cope with dynamic issues or only the small remaining cases where the scheduler can help the MSD situation. A genral option is only for a beauty contest and solves nothing if there still critical MSD situation for some of the UEs.

	AT&T
	We prefer Option 2. The workload associated with Option 1 for RAN4 would be too high and the risk is no outcome.

	Vivo
	Option 1

	MTK
	Option 1. Case by case study per request may not introduce large work load in RAN4. In our view if company choose option 2, all the band combinations meeting the “re-evaluate threshold” need to be re-characterized that may even generate larger work load. As we commented before, for the chosen band combination, all MSD mechanisms shall be re-evaluated with “same improved assumptions agreed by RAN4”.



Issue 3-1-2: Capability signaling necessity study
Companies standpoints on this issue after 1st round:
· Option 1(signaling): ZTE, MTK, Qualcomm, T-Mobile USA, Nokia, AT&T, CHTTL
· Option 2(no signaling): Apple, Skyworks
· Other views such as further study or consider it later (OPPO, LGE , Xiaomi, MTK, vivo, Sony, Huawei)
Recommended WF:
· Continue discuss Issue 3-1-2: Capability signaling necessity 
	Company
	Comments on Issue 3-1-2: Capability signaling necessity

	Nokia
	We are wondering why we keep all or nothing discussion…as we mentioned in the last RAN4, we are ok to discuss suitable signaling concept as well as necessity of distinguishment between UEs with lower and no-lower MSDs, though we don’t think we can discuss the details on scheduling as we don’t discuss the details on real UE implementation. In any case, it is better to focus on discussing what we are going to discuss to proceed with the two aspects.

	Xiaomi
	We are open to discuss this.

	Apple
	We would like to know how the network would handle the band combination differently on UEs with “low MSD” capability and “nominal MSD” capability.

	Qualcomm
	We support the need for signaling

	T-Mobile USA
	We support the need for signalling. We think it could be used to either Avoid problematic configurations for UEs that don’t support low MSD, or  Schedule around problematic configurations/allocations.

	LGE 
	Currently, RAN4 do not any information for the benefits in NW perspective to define the lower MSD. And also how to improve the MSD do not studied. So it is premature to whether to support capability signaling or not.

	Verizon
	We support signaling based on previous discussions. 

	OPPO
	premature to whether to support capability signaling or not

	Sony
	Our view is unchanged from the 1st round, we think it is premature to discuss the signalling aspect at this stage. Maybe we should just focus on the method itself first. 

	Huawei
	We maintain our view that the decision should be made at the end of the SI.

	CHTTL
	We also support the need for signaling.

	Skyworks
	Unless we understand how the signaling may be used by the network and especially how UEs meeting minimum requirement are managed we do not see how signaling “low MSD” would not depreciate normal/legacy UEs.

	AT&T
	We continue to support signalling. The level of signalling and the details would be determined as part of the study.

	Vivo
	We don’t support signaling, unless there is a clear benefit of new signaling.

	MTK
	Option 1. We need consider legacy device differentiation if there’s improved MSD.



Sub-topic 3-2: Work manner on Low MSD
Issue 3-2-2: UE SIR measurement for network scheduling assistance
Companies standpoints after 1st round:
· SIR measurement is separate from low MSD. (Majority views)
· SIR measurement can be further discussed.
Recommended WF:
Continue discuss Issue 3-2-2: UE SIR measurement for network scheduling assistance.
	Company
	Comments on Issue 3-2-2: UE SIR measurement for network scheduling assistance

	Nokia
	Our position is the same as that of the 1st round. We don’t think this method is within the scope for low MSD discussion which has been discussed so far.

	Xiaomi
	We are open to discuss this similar dynamic MSD reporting in R18.

	Apple
	As we have been commenting in the past, MSD is just a REFSENS degradation value defined under a particular worst-case test configuration. It does not mean the signal-to-interference ratio is always bad at any operation conditions. Improving MSD has the benefit to tighten the UE performance distribution. But a “low MSD” capability still does not guarantee the UE is free from UL interference impact for the combination.   

	Qualcomm
	The dynamic reporting is separate and out of scope of this effort.

	T-Mobile USA
	De have been supportive of dynamic reporting of sensitivity degradation in the proposed Rel-18 IDC Work Item. However, the pre-meeting discussions seem to have eliminated dynamic reporting of sensitivity degradation from the IDC WI, so it should be part of this effort. 

	LGE
	SIR measurement for NW scheduling assistance and dynamic MSD is not scope for the lower MSD capability. This is for study of the UE feasibility with lower MSD.

	Verizon
	The dynamic MSD is out of scope for low MSD discussion.

	OPPO
	FFS in Rel-18

	Sony
	We share similar view as Xiaomi that SIR measurement is similar to dynamic MSD but might be a more general method. It should be further studied. 

	Huawei
	We’re open to further discuss it in the SI. In our understanding the objective of the SI would be to mitigate the effect of UE self-interference. Some sort of SIR measurement and report might be useful for the network scheduler. But the complexity and overhead should also be FFS.

	CHTTL
	We share the same view as Qualcomm.

	Skyworks
	The discussion of what is in scope/not in scope is not very helpful since there is no agreement of what exactly is the scope/target of R17 “low MSD” in our view we think this issue cannot be solved unless we have a proper SI describing the goals/objectives which is anyhow may not be before R18.

	AT&T
	Our position from the first round has not changed. We are willing to study but we would want to prioritize the static low MSD signalling approach if there is only room for one option. We fear that the SIR measurement approach will greatly increase the level of effort and there may not be available time units to include both aspects. 

	Vivo
	We are open to discuss it. But we have confusions: what’s the difference between SIR and CQI? Comparing with CQI, the benefit of SIR? And it also seems that SIR could be measured by the combination of zero-power and non-zero-power CSI-RS defined in 38.211.

	MTK
	SIR measurement is separate from low MSD. This is out of low MSD scope. It can be discussed in another WI.

	ZTE
	We share the same view as Qualcomm and CHTTL.



Summary for 2nd round 
	
	Status summary 

	Topic #3: Feasibility study of defining “low MSD”
	In this RAN4 #101-e meeting, the following issues are discussed for “Low MSD”
Issue 3-1-1: Feasible method to improve MSD
In this issue, three options are proposed for further discussion.
· Option1: Define low MSD by considering one or more cases such as per band combination, per source of MSD, per UE
· Option2: Define low MSD by a generic optional approach which applies to all combos intended to improve MSD.
· Option3: Define low MSD by a generic option approach which applies to all combos intended to improved MSD with suitable signaling granularity reporting per band combination, power source of MSD, per UE or etc.
· Other options are not precluded.
Issue 3-1-2: Capability signaling necessity study
In this issue, two options are proposed for further discussion, the main concern is benefits from NW perspective to distinguish UE with and w/o Lower MSD.
· Option1: Capability signaling is necessary for network to distinguish UE with different MSD
· Option2: No need to report capability as system benefit for network is limited or not clear
Issue 3-2-2: UE SIR measurement for network scheduling assistance
Companies hold different views in two groups. One group support SIR measurement is separate from low MSD and out of scope of this topic. The other group support SIR measurement can be further discussed.



Recommendations for Tdocs
1st round 
[7.29] Topic #1: [NR_PC2_CA_R17_2BDL_2BUL]
Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117747
	Draft CR to 38.101-1 R17 exceptions for out-of-band blocking for high power UE inter-band CA
	Xiaomi
	revised
	

	R4-2118174
	On the MSD requirements for PC2 and PC3 NR inter-band CA
	ZTE Corporation
	noted
	

	R4-2118175
	CR to TS38.101-1: Correction on MSD table to apply PC2 NR inter-band CA combination
	ZTE Corporation
	revised
	

	R4-2119371
	Draft CR for 38.101-1: PC2 Corrections and improvements
	T-Mobile USA
	revised
	

	R4-2119372
	Draft CR for 38.101-1: PC2 and PC1.5 combinations
	T-Mobile USA
	revised
	

	R4-2119433
	Correction to uplink Tx power for PC2 2UL CA MSD
	Qualcomm Incorporated
	Endorsed
	Will be merged into the big CR.

	R4-2119475
	DraftCR 38.101-1 Corrections for NR CA 2DL PC2 MOP Band-edge Relaxations
	AT&T
	noted
	




[7.31] Topic #2: [NR_UE_PC2_R17_CADC_SUL_xBDL_yBUL]
New tdocs
	
	Title
	Source
	Comments

	#1
	Revised WID on Rel-17 Power Class 2 UE for NR inter-band CA/DC with and without SUL configurations with x (6>=x>2) bands DL and y (y=1, 2) bands UL 
	Huawei, HiSilicon, China Unicom
	Based on rapporteur’s request, the revised WID is for email approval.



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117106
	PC2 MSD NRCA 3DL 2UL for TR 38.842
	Qualcomm Incorporated
	noted
	

	R4-2117251
	TP for TR 38.842 Addition of CA_n2-n5-n77
	AT&T
	Endorsed
	

	R4-2117252
	TP for TR 38.842 Addition of CA_n2-n12-n77
	AT&T
	Endorsed
	

	R4-2117253
	TP for TR 38.842 Addition of CA_n2-n14-n77
	AT&T
	Endorsed
	

	R4-2117254
	TP for TR 38.842 Addition of CA_n2-n30-n77
	AT&T
	Endorsed
	

	R4-2117255
	TP for TR 38.842 Addition of CA_n5-n12-n77
	AT&T
	revised
	

	R4-2117256
	TP for TR 38.842 Addition of CA_n5-n14-n77
	AT&T
	revised
	

	R4-2117257
	TP for TR 38.842 Addition of CA_n5-n30-n77
	AT&T
	Endorsed
	

	R4-2117258
	TP for TR 38.842 Addition of CA_n12-n30-n77
	AT&T
	Endorsed
	

	R4-2117259
	TP for TR 38.842 Addition of CA_n12-n66-n77
	AT&T
	Endorsed
	

	R4-2117260
	TP for TR 38.842 Addition of CA_n14-n30-n77
	AT&T
	Endorsed
	

	R4-2117261
	TP for TR 38.842 Addition of CA_n14-n66-n77
	AT&T
	Endorsed
	

	R4-2117262
	TP for TR 38.842 Addition of CA_n30-n66-n77
	AT&T
	Endorsed
	




[7.5.3] Topic #3: Feasibility study of defining “low MSD”
Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117035
	Issues to be addressed in Low MSD WI
	Nokia, Nokia Shanghai Bell
	noted
	

	R4-2117750
	Discussion on MSD improvement for inter-band CA or DC
	Xiaomi
	noted
	

	R4-2118287
	Discussion on "Low MSD" for CA and DC
	vivo
	noted
	

	R4-2118548
	Further discussion on low MSD feasibility
	Huawei,HiSilicon
	noted
	

	R4-2118890
	R17 MSD improvement
	OPPO
	noted
	

	R4-2119375
	MSD Issue: One operator's perspective
	T-Mobile USA
	noted
	

	R4-2119438
	Proposals on capability-based MSD for CA and DC combinations
	Qualcomm Incorporated
	noted
	

	R4-2117986
	UE SIR measurement for network scheduling assistance
	Apple
	noted
	



2nd round 
[7.29] Topic #1: [NR_PC2_CA_R17_2BDL_2BUL]
Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117747->
R4-2119883
	Draft CR to 38.101-1 R17 exceptions for out-of-band blocking for high power UE inter-band CA
	Xiaomi
	Endorsed
	

	R4-2118175->
R4-2119884
	CR to TS38.101-1: Correction on MSD table to apply PC2 NR inter-band CA combination
	ZTE Corporation
	Endorsed
	Will be merged into the big CR

	R4-2119371->
R4-2119885
	Draft CR for 38.101-1: PC2 Corrections and improvements
	T-Mobile USA
	Endorsed
	

	R4-2119372->
R4-2119886
	Draft CR for 38.101-1: PC2 and PC1.5 combinations
	T-Mobile USA
	Endorsed
	No comments to add the band combinations. But need further update based on agreement in R4-2119885, then it can be endorsed automatically.



[7.31] Topic #2: [NR_UE_PC2_R17_CADC_SUL_xBDL_yBUL]
Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117255->
R4-2119888
	TP for TR 38.842 Addition of CA_n5-n12-n77
	AT&T
	Approved
	

	R4-2117256->
R4-2119889
	TP for TR 38.842 Addition of CA_n5-n14-n77
	AT&T
	Approved
	



[7.5.3] Topic #3: Feasibility study of defining “low MSD”
All the tdoc status recommendation are finished in 1st round.
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