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[bookmark: _GoBack]Introduction
This email discussion is related to band combination aspects that requires further discussions, new features or more detailed analysis and thus cannot be part of the block approval process.
It may also be used for flagged TP/draft CRs from the block approval process that may benefit from further discussion or require a wider attention from the group.
The scope is for NR based band combinations (NR AC, NR DC, EN DC, NE DC) – whether LTE combination should follow similar rules is not in scope in this meeting
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Settle on main guidelines and what principles should apply for band combinations not subject to block approval including which features are allowed or not in release 17
· 2nd round: Develop Way Forward, Correction draft CRs and detailed guidelines for band combinations not subject to block approval
Topic #1: Band combination types not for block approval
Main technical topic overview. 
Discussion on the types of combinations that are not subject to approval:
· Features not allowed for R17 band combinations
· Types not for block approval
· Gathering technical input for combinations requiring discussion of RF front-end implementation

The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2106908
FR1 CA/DC band combinations not for block approval
	Apple
	Proposal 1: Add the following two types of band combinations to the list not for block approval.
· Inter-band CA/DC with three or more bands below 1 GHz.
· Inter-band UL CA including intra-band contiguous UL CA in either or both bands
Proposal 2: RAN4 to allocate a specific agenda item in future working group meetings to handle non-block approval band combinations.
Observation 1: List already agreed not for block approval from RP-210892
· Intra-band contiguous EN-DC with new bandwidth class, such as classes AC and CB: Need a new feature defined.
· Intra-band UL CA with 2 CCs where A-MPR requirements have not been specified (in basket WID not for block approval)
· Intra-band contiguous UL CA with 3 CCs (feature not yet defined)
· UL CA with three or more non-contiguous CCs (feature not yet defined) including
· Inter-band UL CA with UL in three or more bands
· Intra-band non-contiguous UL CA with three or more discrete UL CCs
· Inter-band UL CA consisting of intra-band non-contiguous UL CA

	R4-2104650
On support of DC_8-20_n1, DC_8-20_n3 and DC_8-20_n28
	VODAFONE Group Plc

	Proposal 1: Combinations DC_8-20_n1, DC_8-20_n3 and DC_8-20_n28 to be discussed to gather input on feasibility aspects and MSD requirements.

Observation 1: In areas where there is no 3.5 GHz band, DL CA across low-low, low-mid and mid-mid is considered essential for good downlink performance in both NSA and SA deployments.
Observation 2: DL combinations CA_1A-8A-20A, CA_3A-8A-20A and CA_8A-20A-28A have already been specified in TS 36101. Main concern appears to be UL CA.
Observation 3: UL CA throughput gain could be limited due to MSD impacts and restricted UL allocations.

	R4-2104818
Handling of Inter-band UL Configuration Including NR Intra-band ULCA

	Skyworks Solutions Inc.

	Proposal 1: 
· Unlike the addition of a DL intra-band part to an existing combination which can be done with a draft CR, the addition of an UL intra-band part to an existing combination needs a TR that analyzes potential cross-band MSD issues due to its IMD products or triple beat products with an additional UL band. 
· In some infrequent cases, band protection issues may arise and may require a discussion paper. 
· For existing cases already in the specification: CRs, if required, can be derived from the analysis in this paper.
Proposal 2: 
· UL configuration for Release 17 DC and CA combination is limited to 3CC maximum with 2CCs being contiguous intra-band UL CA
· DC_3C_n7B UL configuration should be removed from 38.101-3
· Due to smaller IMD bandwidth LTE intra-band contiguous UL CA UL configurations can be added to DC combinations without studying its IMD or triple beat impact, as close band proximity is more exceptional, but must respect the maximum of 3 UL CCs

Observation 1: 
· Based on RAN#91e Agreement in [2] Type 2B UL configurations (two band inter-band UL configuration with intra-band non-contiguous UL CA in one band) are not for block approval: CA_nYA-nX(2A), DC_YA_nX(2A) with 3CCs that has 3 separate clusters
· However, Type 2A UL configurations (two band inter-band UL configuration with intra-band contiguous UL CA in one band) are allowed for block approval, but as proposed above requires a TR addressing potential MSD issues.

	R4-2107338
Intra-band REFSENS Exceptions for n71
	Skyworks Solutions Inc.
	Proposal 1: To ensure DC_71A_n71A REFSENS exception test points are correctly captured, adopt either option:
Option a: Add dedicated tables to bands where UL band is higher than DL band,
Option b: Modify Table 7.3B.3.2-1 and Table 7.3B.3.2-2 structure to ensure case of UL/DL band inversion is captured.
Proposal 2: For P1-option b, adopt the format of Table 6 and Table 7 in Annex II.
Proposal 3: For contiguous and non-contiguous NR-CA REFSENS tables, adopt the format of Table 2 and Table 3
Proposal 4: For intra-band EN-DC REFSENS exceptions due to single UL transmissions, adopt test points using fully allocated UL aggressor test waveforms.

Observation 7: For EN-DC, non-coordinated E-UTRA eNb and NR gNB schedulers are assumed. This assumption also holds for the case of intra-band EN-DC operation. It can therefore be assumed that the UL RB allocation on one cell group is completely independent from the downlink radio conditions experienced by the UE on the cell group. In particular, the UE may be allocated full uplink RB allocation even when the UE downlink RSRP is very low.



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
Sub-topic description: Handling of inter-band combinations with more than 2CCs in UL configuration
Note from Moderator: Based on RAN#91e Agreement in RP-210892 Type 2B UL configurations (two band inter-band UL configuration with intra-band non-contiguous UL CA in one band) are not for block approval: CA_nYA-nX(2A), DC_YA_nX(2A) with 3CCs that has 3 separate clusters.

Open issues and candidate options before e-meeting:
Issue 1-1A: Handling of inter-band UL combinations with UL Configurations >3CCs 
· Proposals
· Option 1: UL configuration for Release 17 DC and CA combination is limited to 3CC maximum with 2CCs being contiguous intra-band UL CA
· Option 2: Add the following two types of band combinations to the list not for block approval.
1. Inter-band UL CA including intra-band contiguous UL CA in both bands
· Option 3: Any other suggestion – Please provide justification
· Recommended WF
· Option 1 to avoid complex 4 tone triple beat analysis
1. Prohibited UL configurations for inter-band combinations in R17:
· i.e. Band 1 UL +  band 2 class (2A) UL (3 non-contiguous UL CC)
· i.e. Band1 B or C UL + band B or C UL (4 UL CC)
· Write draft CR to remove combinations that are not compliant from 38.101-1 and 38.101-3
· Modify CR R4-2104820 to enable UL CA in one of the CGs but not both

Issue 1-1B: Inter-band UL combinations with 3CCs UL including intra-band contiguous UL CA
· Proposals
· Option 1: Add the following type of band combinations to the list not for block approval:
1. Inter-band UL CA including intra-band contiguous UL CA in either bands
· Option 2: The addition of an UL intra-band part to an existing combination needs a TR that analyzes potential cross-band MSD issues due to its IMD products or triple beat products with an additional UL band. 
Note from the moderator: R4-2107345 also calls for analysis of such cases
· Recommended WF
· Option 1: Inter-band UL CA with 3 UL CC including intra-band contiguous UL CA is added to the list not for block approval
1. i.e. Band1 B or C UL + band 2 single UL or band 1 single UL + band 2 B or C UL
· Discuss whether:
1. It applies only to 2 band and 3 band cases
2. It applies to both LTE and/or NR contiguous intra-band
3. It applies if there is no simultaneous Tx/Rx between the intra-band contiguous UL CA band and the other band(s)
· Develop IMD and triple beat analysis framework and related MSD specification tables (see topic 2)
· Modify CR R4-2104820 to enable UL CA in one of the CGs but not both

Sub-topic 1-2
Sub-topic description: Handling of LB-LB and LB-LB-LB combinations and their implementation aspects.
Open issues and candidate options before e-meeting:
Issue 1-2A: Handling of LB-LB-LB combinations
· Proposals
· Option 1: Add the following type of band combinations to the list not for block approval:
1. Inter-band CA/DC with three or more bands below 1 GHz
· Option 2: LB-LB-LB combination with single UL are allowed for block approval (CA_1A-8A-20A, CA_3A-8A-20A and CA_8A-20A-28A have already been specified in TS 36101)
· Option 3: Any other suggestion – Please provide justification
· Recommended WF
· Option 1: Inter-band CA/DC with three or more bands below 1 GHz is added to the list not for block approval
· Example combination DC_8-20_n28 is used to provide a reference for the discussion of such case
· As there are still many open architecture, filter feasibility issues in LB-LB submission, discuss if it should be recommended that new LB-LB combinations have a discussion paper too. 

Issue 1-2B: Gathering information on LB-LB and LB-LB-LB combination
· Proposals
· Option 1: Combinations DC_8-20_n1, DC_8-20_n3 and DC_8-20_n28 to be discussed to gather input on feasibility aspects and MSD requirements
1. Note from moderator (assumption is that it relates to the LB-LB or LB-LB-LB aspects)
· Option 2: Any other suggestion – Please provide justification
· Recommended WF
· Option 1: Discussion on feasibility and MSD requirement for LB-LB and LB-LB-LB combination to provide framework of discussion paper using DC_8-20_n1, DC_8-20_n3 and DC_8-20_n28 as examples
· Derive a related WF in round 2 if consensus

Sub-topic 1-3
Sub-topic description: Handling of combinations not for block approval
Open issues and candidate options before e-meeting:
Issue 1-3: Creation of a specific agenda
· Proposals
· Option 1: RAN4 to allocate a specific agenda item in future working group meetings to handle non-block approval band combinations.
· Option 2: Any other suggestion – Please provide justification
· Recommended WF: 
· Option 1: RAN4 to allocate a specific agenda item for combinations not for block approval
· Such agenda item could be used for any discussion contribution on a band combination
· Such agenda item could be used for any contribution flagged in the block approval session that needs further discussion
Sub-topic 1-4
Sub-topic description: REFSENS single UL intra-band EN-DC (DC_71_n71)
Open issues and candidate options before e-meeting:
Issue 1-4A: Modification of MSD tables to support FDD bands with UL above DL
· Proposals
· Option 1: Add two more tables for cases with UL 
· Option 2: Modify the two existing tables to cover properly the case with UL above DL
· Recommended WF: 
· Option 2: check the proposed solutions in R4-2107338

Issue 1-4B: UL configuration for MSD assessment
· Proposals
· Option 1: Use full allocation (no ambiguity on IMD overlap)
· Option 2: Use reduced allocation and transceiver impairments (carrier, image, CIM3, CIM5) but ambiguity depending on allocation size and position.
· Recommended WF: 
· Discuss the pro and cons of the two cases
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 Handling of inter-band UL combinations with UL Configurations >3CCs
	Company
	Comments

	Charter Communications
	Sub topic 1-1A: We prefer Option 1: UL configuration for Release 17 DC and CA combination is limited to 3CC maximum with 2CCs being contiguous intra-band UL CA

Sub topic 1-1B: We prefer Option 1: Add the following type of band combinations to the list not for block approval:
· Inter-band UL CA including intra-band contiguous UL CA in either bands
Others:

	Qualcomm
	Sub topic 1-1A: 
Option 2:
For the recommended WF, 4 tone can be shown as less of a problem than 3 tone, so we should not restrict or remove these combinations. As long there is no block approval, we can do the proper analysis. We can understand the non-contiguous CCs in one or both of the 2 bands is a problem due to the potential requirement of 3 or 4 PAs and lack of specification, but we cannot restrict contiguous blocks of 2CCs for the 2 bands.
Sub topic 1-1B: 
Option 1:
For the WF, why have the restriction on the DL bands?. Agree that we are looking at contiguous CCs on both bands, and MSD applies if there is simultaneous RX/TX. If there is no simultaneous RX/TX or synchronized CCs, then emissions will still need to be looked at. 
Ok to develop framework based on the details in topic 2.

	InterDigital
	Sub-topic 1-1B: For the WF the moderator suggests to modify the CR R4-2104820 to enable UL CA in one of the CGs but not both.
However, this CR supports 1 UL per CG, 2 ULs (intra-band CA) in one CG and 1 UL in the other CG, or 2 UL (intra-band CA) in both CGs. These combinations are flexible and work for MSG or SCG as it is written now.
Bottom line, this is a CR that is applicable to any situation that is defined in the supported combos NR-DC combos with inter-band CGs. It is a generic core requirement. I believe that the restrictions or rather what is really supported should be defined in the DC combos’ tables and not in the core requirement that is about functionality.
Thus, I would suggest keeping the draft CR as is because its applicability is derived from the supported DC combination in uplink defined in the DC combos tables and of course the slot configuration where the Pcmax is computed.


	ZTE
	Sub topic 1-1A:  Option 1.
We should first solve the 3CC issue first. For >3CC, it become more complexity due to more tones, also the general requirements (i.e. Pcmax) may also need to be solved first. 
A minor modification:
· Option 1: UL configuration for Release 17 DC and CA combination is limited to 3CC  maximum in two FR1 bands with 2CCs being contiguous intra-band UL CA
Also a question for clarification: is it only for PC3 UL, or both PC3 and PC2 UL CA? (Although there are no PC2 UL band 1 UL + band 2 (2A) UL or UL band 1 UL + band 2 C UL in the basket WID)
Sub topic 1-1B:  Option 1.
1. For the WF discussion:
2. It applies only to 2 band and 3 band cases: 
3. -->Yes, 2 DL band and 3 DL bands are enough since 4 DL bands with 2 band UL can be covered in 2 DL band and 3 DL band cases. 
4. It applies to both LTE and/or NR contiguous intra-band:  
5. --> At least for NR contiguous intra-band
It applies if there is no simultaneous Tx/Rx between the intra-band contiguous UL CA band and the other band(s): 
 -->  it seems no need for TDD-TDD not supporting simultaneous Tx/Rx since no MSD issues.

	Skyworks
	Issue 1-1A: Option1.
Triple beat issue will require a learning curve and is only more complex with 4CCs. Agree that these restriction apply only to FR1 bands.
Regarding ZTE question on power class as for now PC2 is not for block approval anyhow this should be PC3 mostly but the same CC configuration restrictions should apply to any power class.
Regarding the CR for PCmax it is not tue that it is flexible for all situations (not for 3CC in one band for example) and also does not say anything about contiguous non-contiguous. AT this point I would prefer that the CR tackles only the configuration restrictions as agreed.
Sub topic 1-1B:  Option 1.
Apllies for 2 and 3 band cases and at least to NR intra-band, LTE intra band can be treated more on an exception basis.
For TDD/TDD not supporting simulataneous TX/RX this copuld be a draft CR but then the 3 band cases may still need additional analysis if 3rd band is simultaneous TX/Rx

	InterDigital
	Answer to Skyworks comment on Pcmax flexibility:
· The MSG or SCG with intra-band CA is pointing to the Pcmax for intra-band contiguous or non-contiguous sub-clauses :
Extracted from CR text:

or 6.2A.4.1.2-1or 6.2A.4.1.2-2 when intra-band carrier aggregation contiguous or non-contiguous respectively is configured in the MCG and/or SCG with the bounds PCMAX,CA,MCG (p) and PCMAX,CA,SCG  defined in this clause
So the answer is YES, it is flexible.
Now, since this CR can support one UL serving cell or UL carrier aggregation contiguous or non-contiguous in any CG and in any combination by pointing to related sub-clauses for parameters and then with related DC modifications, I guess the flexibility is there.
It is way easier to have it generic, instead of trying to hardcode the requirement. For example, the CG supporting intra-band CA can be MSG or SCG. Due to separate power control algorithms the MSG and SCG must be kept as they are. Under each one, a different Pcmax can be defined for intra-band or single cell, but to create hardcoded requirements for MSG and SCG would be the wrong way in my opinion.
Please let me know if we need an offline discussion for this topic.

	Apple
	Issue 1A: Agree with the recommended WF.
Issue 1B: Agree with the recommended WF.

	Huawei
	[bookmark: OLE_LINK199][bookmark: OLE_LINK200]Issue 1-1A: The WF the moderator suggests looks fine to me.
Issue 1-1B: A clarification. “It applies only to 2 band and 3 band cases” Does the intention to restrict the DL bands?


	CHTTL
	Sub topic 1-1A: Thanks skyworks for the proposal, with the recommended WF, maybe the corresponding combinations also need to be removed from the WID? Also this type of combinations will not be allowed to directly be requested to the basket?
Sub topic 1-1B: in general ok with the recommended WF.

	MediaTek
Moderator: (late comment)
	Issue 1A: Agree with the recommended WF.
Issue 1B: Agree with the recommended WF.


 
Sub topic 1-2 Handling of LB-LB and LB-LB-LB combinations and their implementation aspects.
	Company
	Comments

	Charter Communications
	Sub topic 1-2A: We prefer Option 1: Add the following type of band combinations to the list not for block approval:
6. Inter-band CA/DC with three or more bands below 1 GHz

Sub topic 1-2B:  We have no strong opinion but moderator’s recommendation makes sense. 
Option 1: Discussion on feasibility and MSD requirement for LB-LB and LB-LB-LB combination to provide framework of discussion paper using DC_8-20_n1, DC_8-20_n3 and DC_8-20_n28 as examples
Others:

	Qualcomm
	Sub topic 1-2A:
Option 1: Need to clarify LB-LB-LB as 2UL/3DL Agree on WF

Sub topic 1-2B:
Option 1: Agree on WF


	Vodafone
	Sub topic 1-2A:
Ok with option 1, but should be clarified that it is LB-LB-LB with 2UL.
Sub topic 1-2:
Option 1 – we welcome input on feasibility and MSD

	ZTE
	Issue 1-2A:  Basically agree on WF
For some band combinations with 2 bands, where two bands are immediately closed, such as band n3+band n39, for such cases, is it feasible not for block approval as well?
Issue 1-2B:
Framework is beneficial. Agree on WF

	Skyworks
	Issue 1-2A: For the LB-LB-LB case we are not sure that implementations issues can be restricted to only 2UL case as 1UL does not prevent from the need of n-plexers and antenna tining issues. But open for more discussion. At least we should still recommend that implementation is still discussed in detail.

	Apple
	Issue 1-2A: Agree with the recommended WF.
Issue 1-2B: Agree with the recommended WF.

	Huawei
	[bookmark: OLE_LINK208][bookmark: OLE_LINK209]Issue 1-2A: Option 2. At least, DC_8-20_n1, DC_8-20_n3 can be discussed during the block approval.


	MediaTek
Moderator: (late comment)
	Issue 1-2A: Agree with the recommended WF.
Issue 1-2B: Agree with the recommended WF. We might missed feasibility study of three or more low band combination before. A discussion paper for architecture and component level feasibility shall be provided for such combinations. Same study shall be applied for mid-band or high-band combinations that have three or more bands in the near frequency range.



Sub topic 1-3 Handling of combinations not for block approval.
	Company
	Comments

	Charter Communications
	Sub topic 1-3: We agree with recommendation. Option 1: RAN4 to allocate a specific agenda item in future working group meetings to handle non-block approval band combinations.
Others:

	ZTE
	Issue 1-3: 
Agree. Specific AI is needed, and for those combs are flagged in block approval procedure that need more discussion should be removed to the AI.
Two questions:
1. if the combs in the specific AI have no MSD issue after analysis/clarification, are they moved to basket WID AI for block approval, or treated it under specific AI ?
how to include the combs not for block approval to the spec in the end? Using TP to TR (existing basket WID TR or a new TR?) or using formal CR?

	Skyworks
	To ZTE on Issue 1-3: The specific agenda Item should be allowed to generate draft CRs or TPs if any resolution is found in the meeting. We need to see if those can be handled by the related rapporteurs in their big CRs

	Apple
	Issue 1-3: Agree with the recommended WF.

	Huawei
	Issue 1-3: If we have to create some general requirements, should we consider to establish a WI?

	CHTTL
	agree

	MediaTek Moderator: (late comment)
	Issue 1-3: Agree with the recommended WF.



Sub topic 1-4 REFSENS for single UL DC_71_n71
	Company
	Comments

	Charter Communications
	Sub topic 1-4A: We prefer option 2: Modify the two existing tables to cover properly the case with UL above DL
Sub topic 1-4B: We prefer Option 1: Use full allocation (no ambiguity on IMD overlap)
Others:

	Skyworks2
	Sub topic 1-4A: Our preference is option 2  Annex II simplification to avoid excessive footnote expansion. We are open to any wording suggestion for footnotes and/or table titles. 
Sub topic 1-4B: For the case of intra-band, even though NR/LTE schedulers are assumed un-coordinated, we are open to discuss the choice of fully allocated vs narrow band (single carrier like) adoption. The advantage of fully allocated waveforms is that IMD landscape / overlap conditions are removed.
In case we cannot reach agreement, we still need to fix other issues:
· For small RB allocations, it seems that the small UL RB allocations are not always those that maximize MSD / ensure that highest IM / C-IM order hits the victim. This needs fixing,
· Following offline discussions, it seems RAN4 agreed to prevent introduction of un-necessary MSD test points for CBW combinations that represent an identical or similar IM/ C-IM hit/landscape. We were un-aware of this agreement at the time of writing. For example, the MSD test point for NR 20MHz + Gap 10MHz + LTE 5MHz, where LTE is victim and NR is positioned closest to LTE, may not be needed as the IM landscape is near identical to that of agreed N15 + Gap 10 MHz + LTE 10MHz. 
· We support all initiatives that aim at removing un-necessary MSD test points. DC_71_n71 is the first combination that benefits from this optimization. Optimization could be propagated to legacy combinations, such as DC_3_n3 and DC_7_n7.
· Questions to the group:
1) Do we agree to revisit legacy MSD test points to propagate the DC_71_n71 optimization rule? 
2) If we agree on this principle, do we need to systematically specify all permutations of Aggressor/Victim for all CBW combinations? 
3) How shall we capture these agreements/guidelines?

	Qualcomm
	Sub topic 1-4A: Option 2. Avoid the footnotes if possible.
Sub topic 1-4B: At the very least the worst case MSD test point should be specified. There needs to be some discussion about whether it is option 1 or option 2. Agree that is still unclear as to what is defined as an acceptable test point. There seems to be some variation in the specs as to whether the worst case is defined.

	Apple
	Issue 1-4A: Agree with the recommended WF.
Issue 1-4B: Agree with the recommended WF.

	Huawei
	Issue 1-4A: Option 2

	CHTTL
	Issue 1-4A: 
We also support option b for P1, but for P2 we hope the detail can be further discussed or optimized? with the proposed format though the NOTE can be reduced, but the readability also become lower in our viewas multiple information are in one cell. Also the W gap for EN-DC comes from the LTE, not sure if it is really necessary to modify the existing spec, would like to have more time to check, but we still appreciate the effort.
Issue 1-4B: 
Regarding P4, is it for the new combinations only or it is also proposed to revise the existing one? If the value becomes very large, not sure if companies still want to apply the full allocation. 

	MediaTek Moderator: (late comment)
	Issue 1-4A: Agree with the recommended WF.
Issue 1-4B: Option 2. In our view, the test points has been specified in the spec of BCS1 that CIMx has been considered. There’s no need to add more test points with same mechanism. However thru offline discussion, we can compromise to add additional test point due to larger aggregation BW. For FDD band, since UL RB allocation is already restricted for many single RAT/carrier test points, it seems no need to have full RB allocation under CA/DC combinations.



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
Handling of inter-band combinations with more than 2CCs in UL configuration
	Summary:
· All companies agree that addition of an UL intra-band part to an inter-band combination should not be for block approval and must be analyzed for triple beat (3 UL CC and more) 
· All companies agree that intra-band UL CA should be contiguous with most companies preferring to limit to 3CC to avoid 4 tone triple beat analysis but some think it should be manageable if there an analysis paper provided. 
Clarification:
· This is about UL CCs in the FR1 part of a combination. 
· Those restrictions should apply independently from power class (valid for PC3 and PC2)
· TDD-TDD UL configuration not supporting simultaneous Tx/Rx should not create problems for 2 bands but may create issue to a third band is simultaneous Tx/Rx with the UL TDD bands
· There is no restriction for more than 3 band combinations in DL but these do not require analysis are all MSD cases are captured with 2band and 3 band fall backs.
· There is a need to clarify if it applies to NR contiguous UL intra-band only or both LTE and NR contiguous UL intra-band. note that 4CC cases are usually for DC with LTE intra UL CA + NR intra UL CA
· If 4CC UL is not supported in R17 (it could be restricted to 4 NR UL CCs) the corresponding combinations are removed from the spec and the basket WI and should not be requested.
Tentative agreements:
· Inter-band combinations (DC and CA) with 3 or more FR1 UL CC in two bands are not for block approval and if more than one CC in one band, the CCs should be contiguous
· triple beat analysis should be provided for 2 and 3 DL band cases for cross band MSD in simultaneous TX/RX DL bands
· Develop IMD and triple beat analysis framework and related MSD specification tables with 3 UL CC cases as a priority (within topic 2)
Candidate options:
· Further discuss if this should be limited to NR intra-band UL CA case only and then restrict to max 3 NR UL CCs. => 4UL CC is only for ENDC case this intra band contiguous UL CA in the LTE and NR part
· Further include 2 UL CC intra-band contiguous and non-contiguous UL CA in one band as not for block approval for IMD analysis as a subset of the 3UL CC case and discussed in Topic 2. Note: intra-band non-contiguous UL CA is only allowed if no additional UL bad from RAN agreements
· Provide guidelines for TDD-TDD cases with no simultaneous Tx/Rx in for 2 and 3 DL bands
Recommendations for 2nd round:
· Further discuss the handling of band combination with UL CA part to refine the cases not allowed in R17, cases not for block approval with refined definition
· Guidelines for 3 UL CC triple beat and 2 UL intra band CC IMD analysis should be provided to enable companies to submit papers for next meeting but  are discussed within topic 2

	Sub-topic #1-2
Handling of LB-LB and LB-LB-LB combinations and their implementation aspects.
	Summary:
All companies agree that Inter-band CA/DC with three or more bands below 1 GHz should not be for block approval. Still some further discussion is needed to agree if this is restricted to cases with 2UL only or also for cases with 1 UL.
Most companies agree that some framework for such cases and potentially LB-LB cases is beneficial
One company asked if band combinations with overlapping or exactly adjacent bands should also be considered not for block approval or recommended to have a discussion paper
Tentative agreements:
Inter-band CA/DC with three or more bands below 1 GHz with 2UL should not be for block approval 
Candidate options:
Additionally Inter-band CA/DC with three or more bands below 1 GHz with 1UL should be further discussed in terms of block approval and or recommendations/framework
Recommendations for 2nd round:
A Way forward on LB-LB-LB agreements and framework is discussed in round 2, this could also include any recommendations for LB-LB cases. Example band combinations provided by Vodafone can be used as a basis.
The cases for overlapping or adjacent bands or 3 MB cases can be further discussed in round 2 at least for recommendations

	Sub-topic #1-3
Handling of combinations not for block approval
	Summary:
· All companies agree that band combinations not for block approval should be treated in a specific agenda for the entire length of the meeting
· Whether Docs discussed in the AI can generate TP and draft CRS and approve them for inclusion of related rapporteurs TRs and big CRs should be further clarified
· If some requirements should be developed (cross band MSD rom UL CA IMDs and triple beat issues) should this be a specific basket WI
Tentative agreements:
A specific AI is created for band combinations not for block approval for the entire length of the meeting. Band combination with discussion papers or more discussion after flagging could be treated in this agenda
Candidate options:
Agree with chair and rapporteurs if such AI can provide approved TP and draft CRs for inclusion in TRs and big CRs. Request guideline if this would require the creation of a specific basket WI (not preferred as this would postpone agreements to august)
Recommendations for 2nd round:
Create a Way forward capturing all the cases not for block approval and also cases not allowed with potential further refinements from round 2. It should address combinations to be removed from the spec/baskets/requests based cases not allowed 
Capture agreements on AI and related way of working with existing baskets or the need for specific basket WI in WF.

	Sub-topic #1-4
REFSENS single UL intra-band EN-DC (DC_71_n71)
	Tentative agreements:
There is consensus that tables for these REFSENS exceptions need to properly cover the case where UL is above DL but not add any table.
There is also a good consensus that test points needed and UL BW and allocation guidelines need further clarification
Candidate options:
Recommendations for 2nd round:
A way forward is created to agree on:
How to modify tables to enable proper specification of the cases where UL is above DL
Discuss guidelines on test points, UL BW and allocations


Discussion on 2nd round (if applicable)
Sub-topic 1-1
Sub-topic description: Handling of inter-band combinations with UL CA in UL configuration
Issue 1-1A:
· Proposals: Beyond the agreed >2CC UL configuration with triple beat and IMD issues being not for block approval in round 1,  Input is provided on the handling (not the technical aspects treated in topic 2): 
1. Whether inter-band with 4CC UL is only allowed for EN DC: ie contiguous LTE UL CA in one band and contiguous NR UL CA in the other
2. Whether inter-band combinations with NR contiguous or non-contiguous UL CA in one band (2CC) is not allowed for block approval to study IMD related issues for cross band MSD with DL bands with simultaneous Tx/Rx
3. How potential band protection issues  for NR intra-band UL CA are handled
4. Guidelines for TDD-TDD cases with no simultaneous Tx/Rx in for 2 and 3 DL bands
5. Any other
· Recommended WF Further refinement on definition of UL CA cases not for block approval and not allowed but also which one can be omitted (TDD-TDD wo sim Tx/RX) is discussed for capturing in WF of sub-topic 1-3
Sub-topic 1-2
Sub-topic description: Handling of LB-LB-LB and LB-LB combinations and their implementation aspects.
Open issues and candidate options before e-meeting:
Issue 1-2:
· Proposals Beyond agreement on LB-LB-LB not for block approval, provide input on:
1. Whether this applies only to 2UL cases or to both 1UL and 2UL cases
2. Potential recommendation for TP introducing LB-LB combination
3. Required technical input for discussion on those cases
4. Any other
· Recommended WF input on the above is collected in the LB-LB-LB WF for reach agreements and example combinations provided by Vodafone are used as reference
Sub-topic 1-3
Sub-topic description: Combinations not for block approval
Open issues and candidate options before e-meeting:
Issue 1-3: handling of combinations not for block approval and corresponding AI
· Proposals: beyond the cases agreed in round 1, additional cases agreed in topic 1 are added. Inputs are provided on:
1. Possibility to approve draft CR and TP for inclusion in basket rapporteur’s big CRs and TRs
2. Need for  specific WI and/or basket
3. Structure of the AI
4. Possibility to treat other band combination documents that are for discussion and flagged TP/CRs needing detailed discussion
5. Any other
· Recommended WF: All the input on the above are collected in the WF on combinations not for block approval 
· Involved CA/DC  rapporteurs (intra/2band and 3band cases) should be approached to get their input
· AI and way of working is pending chair approval and basket rapporteur agreement
Sub-topic 1-4
Sub-topic description: REFSENS single UL intra-band EN-DC
Open issues and candidate options before e-meeting:
Issue 1-4: 
· Proposals beyond the agreement that table should properly apply to the case where UL is above DL, provide input on:
1. How to modify existing tables title/notes/general text to properly cover the case with UL above DL
2. Which minimum number of test points should be specified
3. How to capture the UL channel BW involved
4. How to choose the UL configuration
5. Any other
· Recommended WF: All of the above is captured in the WF on single UL intra-band EN-DC REFSENS exceptions. DC_71_n71 cases can be used as a reference example

Companies views’ collection for 2nd round 
Open issues 
Sub topic 1-1 Handling of inter-band combinations with UL CA in UL configuration
	Company
	Comments

	xxxx
	Sub topic 1-1 
Others:



Sub topic 1-2 Handling of inter-band combinations with UL CA in UL configuration
	Company
	Comments

	xxxx
	Sub topic 1-2 
Others:



Sub topic 1-3 handling of combinations not for block approval and corresponding AI
	Company
	Comments

	xxxx
	Sub topic 1-3 
Others:



Sub topic 1-4 Handling of inter-band combinations with UL CA in UL configuration
	Company
	Comments

	xxxx
	Sub topic 1-4 
Others:



Topic #2: Requirement for Inter-band combinations with intra-band UL CA as part of the UL configuration
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Handling of issues arising from the addition of intra-band UL CA UL configuration to an inter-band combination:
· Band protection issue due to IMDs of intra-band UL CA part
· Cross-band MSD due to IMDs of intra-band UL CA part
· Cross-band MSD due to triple beat of intra-band UL CA part with a single band UL
· PCmax equations to enable intra-band UL CA in UL configuration of NR-DC combinations


Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2104820
Draft CR for  Pcmax - NR-DC for DC cat. A-B combinations
	InterDigital Communications, Charter Communication Inc.
	Proposal: Introduction of Pcmax requirements for inter-band NR-DC category A-B combos in sub-clause 6.2A.4.1 is required for inter-band NR-DC category A-B since the current specification supports only one UL serving cell per band, while A-B category requires intra-band CA in one of the bands, which is the case for the proposed DC_n46A-n48B combination.

Note from Moderator: proposed changes may allow intra-band UL CA in one or both CGs which may depend on 4CC UL being allowed and under which conditions based on topic 1 outcome.

	R4-2107345
Inter-band ULCA with more than 2CCs
	Qualcomm Incorporated
	Proposal 1: Screen potential MSD and coexistence cases for 3 ULCCs using the equations in section 2.3.
Proposal 2: MSD should only be calculated based on REFSENS with the corresponding defined UL configurations.
Observation 1: identified cases: DC_2C_n71A, DC_3C_n5A, DC_7C_n5A, DC_28A_n7B, DC_8A_n79C,

	R4-2104818
Handling of Inter-band UL Configuration Including NR Intra-band ULCA

	Skyworks Solutions Inc.

	Proposal 3:
· Band 40 protection should be studied for IMD3 issue for combinations DC_40A_n41C and CA_n40A-n41C
· When introducing an intra-band non-contiguous UL CA combinations unless a minimum of 20dB (25dB for n41(2A)) rejection is granted in other bands that are up to 2xinstantaneous UL CA BW away, coexistence study should check potential band protection issues related to UL CA IMD3/5
· When introducing an intra-band contiguous UL CA combination unless:
· A minimum of 37dB rejection is granted in other bands that are up to 1xaggregated UL CA BW away, coexistence study should check potential band protection issues related to UL CA IMD3
· A minimum of 20dB (25dB for n41C) rejection is granted in other bands that are up to 2xaggregated BW away, coexistence study should check potential band protection issues related to UL CA IMD5
· Ideally this should be checked when the UL intra-band combination is introduced to avoid finding issues in higher order cases
Proposal 4:
· When introducing an intra-band non-contiguous UL CA configuration in a 2band or 3 band inter-band combination, cross-band MSD study should be performed for bands that are less than 3xinstantaneous UL CA BW away (IMD7) for NS01 (4x for NS04 – IMD9)
· When introducing an intra-band contiguous UL CA configuration in a 2band or 3 band inter-band combination, cross-band MSD study should be performed for bands that are less than 4xinstantaneous UL CA BW away (IMD9) for NS01 (5x for NS04-IMD11)
· This is assuming that at least 50dB rejection is available from filters from the UL CA band to the victim band, any victim band with lower attenuation may require to investigate higher order IMDs
· If victim band smallest channel bandwidth is larger than 5MHz, The filter requirement or interference level of -110dBm/MHz can be relaxed by: 10*log(CHBW[MHz]/5)
Proposal 5 on UL CA IMD cross-band MSD:
· For other combinations already in specification showing MSD issues in above table a dedicated intra-band CA UL configuration cross-band MSD table is introduced in a draft CR with the above MSDs in bracket. MSD can be revised based on a more detailed analysis at next meeting
· For new combinations that are requested and show MSD issues >0.5dB in above table:
· If TR is provided this meeting it should be revised to include a dedicated intra-band CA UL configuration cross-band MSD table with the above MSDs in bracket
· From next meeting TRs introducing intra-band UL CA in an UL configuration should perform an IMD analysis as shown above and when required, include a dedicated intra-band CA UL configuration cross-band MSD table. If appropriate the above MSDs can be used as a starting point
Proposal 6 on 1UL + UL CA triple beat issue:
· An example band combination with a potential 3rd order triple beat MSD issue is studied in RAN4 to derive appropriate guidelines for introduction of inter-band 2 band UL configuration with one band including intra-band UL CA.
· In the meantime, such combinations are not introduced and existing cases in the specification should be analyzed in priority
· Example band combination for the study is DC_3A_n41C
· Both PC3 and PC2 cases should be assessed



Moderator input:
I t should be noted that some more combinations including intra-band UL CA as part of their UL configuration have been flagged (R4-2104507) in the block approval session and have been removed from the draft CR and have been moved to this thread to assess the need for MSD and provide recommendations for next meeting: the corresponding cases (UL configuration in red bold) can be found in the table below.

	DL configuration
	Agreed UL configuration
	Flagged UL configuration
	IMD BW
[MHz]
	IMD
order

	CA_n2A-n77C
	CA_n2A-n77A
	CA_n77C
	200
	15 (OK)

	CA_n2(2A)-n77C
	CA_n2A-n77A
	CA_n77C
	200
	15 (OK)

	CA_n5A-n77C
	CA_n5A-n77A
	CA_n77C
	200
	27 (OK)

	CA_n5(2A)-n77C
	CA_n5A-n77A
	CA_n77C
	200
	27 (OK)

	CA_n48B-n66A
	CA_n48A-n66A
	CA_n48B
	40
	15 (OK)

	CA_n66A-n77(2A)
	CA_n66A-n77A
	CA_n77(2A)
	600
	5

	CA_n66(2A)-n77(2A)
	CA_n66A-n77A
	CA_n77(2A)
	600
	5

	CA_n66A-n77C
	CA_n66A-n77A
	CA_n77C
	200
	13 (OK)

	CA_n66(2A)-n77C
	CA_n66A-n77A
	CA_n77C
	200
	13 (OK)

	CA_n66B-n77A
	CA_n66A-n77A
	CA_n66B
	Not in spec
	CA_n66B UL needed

	CA_n66B-n77C
	CA_n66A-n77A
	CA_n66B CA_n77C
	Not in spec
200
	CA_n66B UL needed
13(OK)


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
Sub-topic description: Need for analysis of intra-band UL CA IMDs issues for cross band MSD
Open issues and candidate options before e-meeting:
Issue 2-1: Need for intra-band UL CA IMD analysis
· Proposals
· Option 1: 
1. When introducing an intra-band non-contiguous UL CA configuration in a 2band or 3 band inter-band combination, cross-band MSD study should be performed for bands that are less than 3xinstantaneous UL CA BW away (IMD7) for NS01 (4x for NS04 – IMD9)
2. When introducing an intra-band contiguous UL CA configuration in a 2band or 3 band inter-band combination, cross-band MSD study should be performed for bands that are less than 4xinstantaneous UL CA BW away (IMD9) for NS01 (5x for NS04-IMD11)
· Option 2: Any other suggestion – Please provide justification
· Recommended WF
· The different cases for which IMD analysis applies is further discussed:
1. Applies to EN/NE-DC, NR CA and NR-DC?
2. Applies to both LTE and NR intra-band UL CA?
3. Both 2 band and 3 band cases?
4. Up to which IMD order depending  on contiguous/non-contiguous UL CA?
5. Applies to PC3 and PC2?
· Develop a framework for such analysis with associated requirement tables
Sub-topic 2-2
Sub-topic description: Need for analysis of intra-band UL CA + single UL Triple beat issues for cross band MSD
Open issues and candidate options before e-meeting:
Issue 2-2: Need for intra-band contiguous UL CA + 1UL triple beat MSD analysis 
· Proposals
· Option 1: 
1. Screen potential MSD and coexistence cases for 3 ULCCs using the equations in section 2.3.
· [image: ]
· [image: ]
· Note from moderator: corresponds to 3rd order TB only for 2 band (1FDD) and 3 Band cases
2. Proposal 2: MSD should only be calculated based on REFSENS with the corresponding defined UL configurations
3. identified cases: DC_2C_n71A, DC_3C_n5A, DC_7C_n5A, DC_28A_n7B, DC_8A_n79C

· Option 2: 
1. An example band combination with a potential 3rd order triple beat MSD issue is studied in RAN4 to derive appropriate guidelines for introduction of inter-band 2 band UL configuration with one band including intra-band UL CA.
2. In the meantime, such combinations are not introduced and existing cases in the specification should be analyzed in priority
3. Example band combination for the study is DC_3A_n41C
4. Both PC3 and PC2 cases should be assessed

· Option 3: Any other suggestion – Please provide justification
· Recommended WF
· The different cases for which triple beat analysis applies is further discussed:
1. Applies to EN/NE-DC, NR CA and NR-DC?
2. Applies to both LTE and NR intra-band UL CA?
3. FDD band + intra-band UL for 2 band only? 
4. What about 3 band case? With simultaneous Tx/Rx of 3rd band with the 2 UL bands?
5. 3rd order triple beat only or up to 5th order?
6. Applies to PC3 and PC2?
7. Both MSD and band protection should assessed?
· Should a study use one example to provide a framework? Which of DC_2C_n71A, DC_3C_n5A, DC_7C_n5A, DC_28A_n7B, DC_8A_n79C, DC_3A_n41C?
· Develop a framework for such analysis with associated requirement tables
Sub-topic 2-3
Sub-topic description: Need for analysis of intra-band UL CA IMDs issues for band protection
Based on RP-210210 the following objectives are added to the R17 intra-band basket:
· Specify A-MPR for PC3 for NR intra-band CA combinations for x CC DL/y CC UL including contiguous and non-contiguous spectrum.
Note: CRs covering AMPR will not be included in the RAN4 block approval process

Open issues and candidate options before e-meeting:
Issue 2-3: Analysis of intra-band UL CA IMDs
· Proposals
· Option 1: 
1. When introducing an intra-band non-contiguous UL CA combinations unless a minimum of 20dB (25dB for n41(2A)) rejection is granted in other bands that are up to 2xinstantaneous UL CA BW away, coexistence study should check potential band protection issues related to UL CA IMD3/5
2. When introducing an intra-band contiguous UL CA combination unless:
· A minimum of 37dB rejection is granted in other bands that are up to 1xaggregated UL CA BW away, coexistence study should check potential band protection issues related to UL CA IMD3
· A minimum of 20dB (25dB for n41C) rejection is granted in other bands that are up to 2xaggregated BW away, coexistence study should check potential band protection issues related to UL CA IMD5
3. Band 40 protection should be studied for IMD3 issue for combinations DC_40A_n41C and CA_n40A-n41C

· Option 2: Any other suggestion – Please provide justification
· Recommended WF
· Condition for which band protection issues may arise from a UL configuration with intra-band UL CA are further discussed
1. Should it apply to intra-band combination baskets as for the A-MPR aspects?
2. Should it apply to only NR intra-band UL CA or also to LTE intra-band UL CA?
· Develop a framework for such analysis with associated requirement tables
1. Uses DC_40A_n41C and CA_n40A-n41C as example combinations

Sub-topic 2-4
Sub-topic description: Need for PCmax equation changes to enable intra-band UL CA in NR-DC for one or both UL CGs
Open issues and candidate options before e-meeting:
Issue 2-4: NR-DC PCmax equations
· Proposals
· Option 1: PCmax equations needs to be modified to enable UL CA in NR-DC CGs 
· Option 2: Any other suggestion – Please provide justification
· Recommended WF
· Option 1 but with potential restriction on number of UL CCs based on topic 1 outcome
· Comments can be made directly in the CR comment collection
Sub-topic 2-5
Sub-topic description: Handling of flagged cases
Open issues and candidate options before e-meeting:
Issue 2-5: Handling of flagged case
· Proposals
· Option 1: 
1. UL CA_n66B needs to be introduced first to be used as UL configuration
2. Following cases can be introduced at next meeting with TP explaining that cross-band MSD is not applicable due to the high order IMD involved
	DL configuration
	Flagged UL configuration

	CA_n2A-n77C
	CA_n77C

	CA_n2(2A)-n77C
	CA_n77C

	CA_n5A-n77C
	CA_n77C

	CA_n5(2A)-n77C
	CA_n77C

	CA_n48B-n66A
	CA_n48B

	CA_n66A-n77C
	CA_n77C

	CA_n66(2A)-n77C
	CA_n77C

	CA_n66B-n77C
	CA_n77C


3. Following cases will require the study of cross-band MSD due to IMD5 of CA_n77(2A)
	DL configuration
	Flagged UL configuration

	CA_n66A-n77(2A)
	CA_n77(2A)

	CA_n66(2A)-n77(2A)
	CA_n77(2A)


· Option 2: Any other suggestion – Please provide justification
· Recommended WF
· Option 1 assuming guidelines on IMD order and IMD analysis are available
Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 Need for analysis of intra-band UL CA IMDs issues for cross band MSD
	Company
	Comments

	Charter Communications
	Sub topic 2-1: We prefer option 1
Others:

	Qualcomm
	Option 2: Need to process PA data to confirm the IMD order to screen at since IMD order will be dependent on PA bias conditions. Some analysis is required to arrive at that decision. The recommended WF bullet points seem fine.

	Skyworks
	It would be good to provide at least a first order IMD range for contiguous and non contiguous Cases based on IMD levels at MPR level. At least for evaluation for next meeting as many combination already in spec needs that analysis. Alternatively a set of examples are taken as cases to be analysed.

	Apple
	Agree with recommended WF.

	MediaTek Moderator: (late comment)
	Option 1 is baseline. And agree with Qualcomm, IMD order analysis is not limited by option 1. Fine with the bullets in WF.


 
Sub topic 2-2 Need for intra-band contiguous UL CA + 1UL triple beat MSD analysis 
	Company
	Comments

	Charter Communications
	Sub topic 2-2: We prefer option 1
Others:

	Qualcomm
	Issue 2-2: 
Option 1: But, we can refine the test points and decide whether or not to apply worst case and exactly what configurations to use that is consistent with the specification.

	Skyworks
	Issue 2-2: suggest to use a set of cases (but with only intra UL CA in NR?) to drive the analysis by multiple companies.

	Apple
	Agree with the recommended WF.

	MediaTek Moderator: (late comment)
	Option 1.



 Sub topic 2-3 Need for analysis of intra-band UL CA IMDs issues for band protection
	Company
	Comments

	Charter Communications
	Sub topic 2-3: We prefer option 1
Others:

	Qualcomm
	Issue 2-3:
Option 1: Additional requirement for band protection will only apply if  filters have less than the specified rejection within the frequency limits for general SEM/CA_NS_04 for contiguous/non-contiguous ULCA.

	Skyworks
	If agreement on the principle we may be able to derive a way forward for this meeting as guidelines for such band combinations.

	Apple
	Agree with the recommended WF.


Subtopic 2-4: NR-DC PCmax equations

	Company
	Comments

	Charter Communications
	Sub topic 2-4: We prefer option 1
Others:

	Qualcomm
	

	ZTE
	Sub topic 2-4: Option 1. Pcmax requirement is the general RF requirements enable UL CA in NR-DC CGs, it should be resolved in advance when we treat the band combination.

	Skyworks
	We agree to solve the issue as band combinations are already requested and in the spec but would still like to discuss the “either”  or “both” CC aspects. at least a note that in R17 only 3CC total with two contiguous is applicable (if this is the agreement)

	Huawei
	Currently, intra-band CA can't be configured into two cell groups. Corresponding text can be removed.



Sub topic 2-5 Handling of flagged cases
	Company
	Comments

	Charter Communications
	Sub topic 2-5:  No strong opinion
Others:

	ZTE
	Guidance/equation is beneficial, i.e. how to judge a comb have the MSD issues caused by IMD and cross band isolation MSD.

	Apple
	Option 1


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

	R4-2104820

	Note from Moderator: Proposed changes may allow intra-band UL CA in one or both CGs which may depend on 4CC UL being allowed and under which conditions based on topic 1 outcome.

	
	InterDigital:
This CR supports 1 UL per CG, 2 ULs (intra-band CA) in one CG and 1 UL in the other CG, or 2 UL (intra-band CA) in both CGs. These combinations are flexible and work in any combination for MSG or SCG as it is written now.
Bottom line, this is a CR that is applicable to any situation that is defined in the supported NR-DC combos with inter-band CGs. It is a generic core requirement. I believe that the restrictions or rather what is really supported should be defined in the DC combos’ tables and not in the core requirement that is about functionality.
Thus, I would suggest keeping the draft CR as is because its applicability is derived from the supported DC combination in uplink defined in the DC combination tables and of course the slot configuration where the Pcmax is computed.


	
	Skyworks: We agree to solve the issue as band combinations are already requested and in the spec but would still like to discuss the “either”  or “both” CC aspects. at least adding a note on which configurations are agreed in R17 is useful (NR UL CA feature is only available since R16 and since  R17for combinations anyhow)



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

	Sub-topic#2-1
Need for analysis of intra-band UL CA IMDs issues for cross band MSD
	Summary:
All companies agree that MSD related to IMDs of FR1 intra-band UL CA part (contiguous or non-contiguous) needs to be analyzed for 2 a and 3 band inter-band cases. whether an IMD order criteria can be provided needs further discussion and should not prevent the analysis of any IMD order
Tentative agreements;
MSD related to IMDs of intra-band UL CA part (contiguous or non-contiguous) needs to be analyzed
Develop a framework for such analysis
Candidate options:
Whether this is restricted to NR UL CA is further discussed
For handling, two alternatives are possible:
· Add these cases to not for block approval (topic 1-3)
· Provide framework and TP template for such case.
Recommendations for 2nd round:
A way forward is created on the analysis of MSD related to IMDs of contiguous and non-contiguous UL CA part in 2 and 3 band inter-band combinations. Recommendation for the cases in Issue 2-5 and flagged from R4-214507 should be provided

	Sub-topic#2-2
Need for analysis of intra-band UL CA + single UL Triple beat issues for cross band MSD
	Summary:
All companies agree that MSD related to triple beat of FR1 intra-band contiguous UL CA with an additional FR1 UL band needs to be analyzed for 2 and 3 band inter-band cases. whether an triple beat order criteria can be provided and test point criteria needs further discussed and should not prevent the analysis of any triple beat order.
Such case is agreed as not for block approval in Topic 1
Tentative agreements;
MSD related to triple of FR1 intra-band contiguous UL CA part with a  FR1 UL in a second band needs to be analyzed
Develop a framework for such analysis
Candidate options:
Whether this applies only to NR UL CA is further discussed
Use test points as in option1
Recommendations for 2nd round:
A way forward is created on the analysis of MSD related to triple of FR1 intra-band contiguous UL CA part with a  FR1 UL in a second band for 2 and 3 band inter-band combinations. Recommendation for the identified and flagged cases is welcomed in the WF. Priority is for 3CC cases

	Sub-topic#2-3
Need for analysis of intra-band UL CA IMDs issues for band protection
	Summary:
All companies agree that NR contiguous and non-contiguous UL CA low order IMDs may generate band protection issues for the cases where filter attenuation is too low and UL is at MPR level
Tentative agreements;
NR contiguous and non-contiguous UL CA IMDs should be analyzed for band protection based on filter and IMD order. A framework should be created
Candidate options:
Whether such cases should be treated within the intra-band NR CA basket or in combinations not for block approval
Recommendations for 2nd round
The framework and way of handling is treated in the Way forward for topic 2-1

	Sub-topic#2-4
NR-DC PCmax equations
	Summary:
All companies agree that PCmax section needs modification to enable UL CA in NR-DC CGs
But there are questions whether this can be configured in two cell groups (in FR1) 
Tentative agreements;
CR R4-2104820 is revised to reflect exact allowed capability and additional text clarifying the allowed cases in release 17
Candidate options:
Recommendations for 2nd round
Clarification on whether intra-band CA can't be configured into two cell groups. Additional text to clarify valid cases in R17 is discussed.

	Sub-topic#2-5
Handling of flagged case
	Summary:
Screening of existing and flagged combinations are beneficial to provide guidance on cases that needs a study
Tentative agreements;
A recommendation on cases needing study form existing and flagged combinations is provided within WF in topic 2-1
Candidate options:
Recommendations for 2nd round:
Combination requiring studies are further screened within the WF in 2-1



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

	R4-2104820
	CR R4-2104820 is revised to reflect exact allowed capability and additional text clarifying the allowed cases in release 17



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-topic 2-1
Sub-topic description: intra-band UL CA IMDs for cross band MSD and band protection issues
Open issues and candidate options before e-meeting:
Issue 2-1: 
· Proposals: refinement of IMD order and screening criterias to develop frameworks
1. Further input on IMD order
2. Cases to be studied or ignored from existing cases in spec or flagged
3. How to handle potential band protection issues
Recommended WF directly comment the draft Way forward on IMD analysis when draft is provided
Sub-topic 2-2
Sub-topic description: >2 UL CC triple beat issues
Open issues and candidate options before e-meeting:
Issue 2-2: 
· Proposals: refinement of triple beat order and screening criterias to develop frameworks
1. Further input on triple beat order for 3 and 4 CC
2. Input on 
3. Cases to be studied or ignored from existing cases in spec of flagged
Recommended WF directly comment the draft Way forward on triple beat analysis when draft is provided
Sub-topic 2-3
Sub-topic description: PCmax equations
Open issues and candidate options before e-meeting:
Issue 2-3: 
· Proposals: refinement on valid configuration for UL CA and additional text on R17 valid cases
Recommended WF directly comment the draft revised CR when available
Companies views’ collection for 2nd round 
Open issues 
Sub topic 2-1 intra-band UL CA IMDs for cross band MSD and band protection issues
	Company
	Comments

	xxxx
	Sub topic 2-1 
Others:



Sub topic 2-2 >2 UL CC triple beat issues
	Company
	Comments

	xxxx
	Sub topic 2-2 
Others:



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

	Rev of R4-2104820

	Company XXX

	
	Company YYY




Topic #3: Intraband UL CA for NR-U
Main technical topic overview. 
Based on RP-210210 the following objectives are added to the R17 intra-band basket:
· Intra-band contiguous UL CA for NR-U
Note: papers and discussions related to NR-U intra-band contiguous UL CA shall not be treated by block approval process
In order to enable this, we further need to agree on:
· Number of UL CCs
· Power class
· Whether multiple wideband operation CCs apply
· Related assumptions in terms of waveforms and allocation in each CC
· Transmitter architecture assumptions and limitations
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2107357
Intraband UL CA for NR-U
	Qualcomm Incorporated
	Observation: A number of general requirements for UL CA in NR-U bands needs to be specified.
The following assumptions and suggestions are intended to provoke thoughtful discussion.
· [bookmark: _Hlk68266978]Common SCS, modulation, pre-coding (DFT-S-OFDM or CP-OFDM) is used across all component carriers
· The RB allocation is independent across CC’s.  Each CC may have different allocation (full or partial, number of interlaces) and the indexing of interlaces is independent from CC to CC.
· For DFT-S-OFDM, the number of RB’s is a product of powers of 2, 3, and 5.  This constraint is applied per CC, but not to the aggregation of CC’s.
· Only contiguous RB-sets in the uplink are specified so far.  This restriction applies per CC, but the RB-sets do not need to be contiguous across CC’s.
· Channel spacing is according to the defined ARFCN.  There is no need for the notion of “nominal” channel spacing.
· The maximum aggregated bandwidth is 400 MHz with 5 CC’s for bandwidth class O.  This bandwidth is too wide for a single PA, but assuming 5 PA’s and Tx chains may not be reasonable either.  If 23 dBm with TxDiv is to be specified, this could potentially be 10 PA’s.  The Tx chain and PA architecture for CA needs to be discussed and/or limitation imposed (limit of 2 CC’s?).
· What is the impact of coupling across and between up to 5 PA’s and antennas?  Does it need to be considered?
· Should we define requirements for up to 5 non-contiguous transmissions?  Do all the mixing and beat products need to be considered?



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
Agreements  on:
· Number of UL CCs
· Power class

Open issues and candidate options before e-meeting:
Issue 3-1: NR-U intra-band UL CA cases to be specified
· Proposals
· Option 1: 
1. Two UL CC only (consistent with NR UL CA in R17)
2. PC5 only (consistent with single CC case)
3. Wideband operation is not applicable to CCs in carrier aggregation
· Option 2: Any restriction – addition to the above
· Recommended WF
· Option 1: Given the complexity related to the number of allocation permutations in the CCs
1. Whether it should be clarified that the wideband operation restriction also applies in DL sould be discussed
Sub-topic 3-2
Sub-topic description: Assumptions for NR-U UL CA CC configurations
Open issues and candidate options before e-meeting:
Issue 3-2: NR-U UL CA CCs configurations
· Proposals
· Option 1: Common SCS, modulation, pre-coding (DFT-S-OFDM or CP-OFDM) is used across all component carriers
1. The RB allocation is independent across CC’s.  Each CC may have different allocation (full or partial, number of interlaces) and the indexing of interlaces is independent from CC to CC.
2. For DFT-S-OFDM, the number of RB’s is a product of powers of 2, 3, and 5.  This constraint is applied per CC, but not to the aggregation of CC’s.
3. Only contiguous RB-sets in the uplink are specified so far.  This restriction applies per CC, but the RB-sets do not need to be contiguous across CC’s.
4. Channel spacing is according to the defined ARFCN.  There is no need for the notion of “nominal” channel spacing.
· Option 2: Any restriction – addition to the above
· Recommended WF
· Option 1 provided 2-1 agrees on introduction of 2CC UL CA for NR-U, but additional aspects may be required:
1. Details on channel spacing used for studies (varies with rounding)
Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 
	Company
	Comments

	Charter Communications
	Sub topic 3-1: We are in agreement with option 1 with the clarification that once TX Div discussion is completed, PC3 can be introduce in NR-U and later on in ULCA configurations
Others:

	Qualcomm
	We recognize the motivation to bound the word (the reason we wrote the paper) but have a concern with the proposal to limit to 2 CC’s and not to allow wideband operation in CA.  The combination of these two restrictions would mean that only 2x20 MHz CA is allowed in the uplink.  Another possibility is to limit to 2 CC’s of 80 MHz with the assumption that all RB-sets are occupied.  Or perhaps to define both of these boundary configurations.
We don’t think the restriction on wideband aggregation needs to be applied for DL.

	Skyworks
	We do not understand why UL would be limited to 2x20MHz only since single CC 80MHz is available thus 160MHZ UL CA is feasible. Furthermore wideband operation in Ul is only feasible for contiguous BWPs so it is unclear how we can now support non contiguous cases with CA of any wideband operation CCs. We would like more explanations from the proponent.

	Apple
	We are fine with the recommended WF but with only contiguous UL CA in Rel-17.


 
Sub topic 3-2 
	Company
	Comments

	Charter Communications
	Sub topic 3-2: We are in agreement with option 1
Others:

	Skyworks
	Mostly agree with option 1 but mixed allocation full and interlace is difficult to justfy. Full+full and interlace+interlace (shifted vs CC1) is OK but unclear how the usual equal PSD assumption can be maintained otherwise. WC channel spacing should be used for evaluation 

	Apple
	We are fine with the recommended WF but with only contiguous UL CA in Rel-17.


 
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
NR-U intra-band UL CA cases to be specified and assumptions
	Tentative agreements:
There is consensus that NR-U 2CC contiguous intra-band UL CA cases should be specified and target 160MHz aggregated BW. whether this can be achieved only with two wideband operation channels still needs further clarification.
PC5 is the priority
Following assumptions are also agreeable:
· Common SCS, modulation, pre-coding (DFT-S-OFDM or CP-OFDM) is used across all component carriers
· The RB allocation is independent across CC’s.  Each CC may have different allocation (full or partial, number of interlaces) and the indexing of interlaces is independent from CC to CC. but mix of full in one CC and interlace in another
· For DFT-S-OFDM, the number of RB’s is a product of powers of 2, 3, and 5.  This constraint is applied per CC, but not to the aggregation of CC’s.
· Only contiguous RB-sets in the uplink are specified so far.  This restriction applies per CC, but the RB-sets do not need to be contiguous across CC’s.
· Channel spacing is according to the defined ARFCN.  There is no need for the notion of “nominal” channel spacing.
Candidate options:
mix of full in one CC and interlace in another needs further confirmation
only cases with contiguous sub-bands across the two CC restriction to be discussed
potential constraints between interlaces in the two CCs should be clarified (at least for equal PSD assumption for MPR)
Recommendations for 2nd round:
A way forward gathering agreements and discussing further refinement is created, the way forward should address how the work may conducted in RAN4.


Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-topic 3-1
Agreements  on:
· 2 contiguous UL CA cases targeting 180MHZ aggregated BW
· Power class

Open issues and candidate options before e-meeting:
Issue 3-1: NR-U intra-band UL CA cases to be specified
· Proposals: discuss
1. Whether this can be achieved only with two wideband operation channels still needs further clarification.
2. Which contiguous sub-band cases are valid
3. How different can be the allocation type in each CC 
4. How to handle the work in RAN4
5. Other
· Recommended WF directly comment the draft Way forward on NRU contiguous UL CA  when draft is provided
Companies views’ collection for 2nd round 
Open issues 
Sub topic 3-1 NR-U intra-band UL CA cases to be specified
	Company
	Comments

	xxxx
	Sub topic 2-1 
Others:




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on combinations not for block approval and their handling
	Apple
	Way forward capturing all the cases not for block approval and also cases not allowed with potential further refinements from round 2. It should address combinations to be removed from the spec/baskets/requests based cases not allowed 
Capture agreements on AI and related way of working with existing baskets or the need for specific basket WI in WF. Guidance from chair and basket rapporteurs on draft CR and TP handling is needed

	WF on analysis and framework of triple beat issue of  3CC UL with contiguous intra band UL CA 
	[Qualcomm]
	A Way forward is created on the analysis of MSD related to triple of FR1 intra-band contiguous UL CA part with a  FR1 UL in a second band for 2 and 3 band inter-band combinations. Recommendation for the identified and flagged cases is welcomed in the WF. Priority is for 3CC cases

	WF on analysis and framework of IMD issue of  2CC contiguous and non-contiguous intra band UL CA
	Skyworks
	A way forward is created on the analysis of MSD related to IMDs of contiguous and non-contiguous UL CA part in 2 and 3 band inter-band combinations. Recommendation for the cases in Issue 2-5 and flagged from R4-214507 should be provided

	WF on analysis and framework of LB-LB-LB combinations
	[Mediatek, Vodafone]
	A Way forward on LB-LB-LB agreements and framework is discussed in round 2, this could also include any recommendations for LB-LB cases. Example band combinations provided by Vodafone can be used as a basis.

	WF on single UL intra-band ENDC REFSENS Exceptions
	Skyworks
	A way forward is created to agree on:
How to modify tables to enable proper specification of the cases where UL is above DL
Discuss guidelines on test points, UL BW and allocations

	WF on 2CC contiguous intra-band NRU UL CA
	[Qualcomm]
	A way forward gathering agreements and discussing further refinement is created, the way forward should address how the work may conducted in RAN4.



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2104820
	Draft CR for  Pcmax - NR-DC for DC cat. A-B combinations
	InterDigital Communications, Charter Communication Inc.
	Revised
	Agreeable in principle but must be revised to reflect exact allowed capability and additional text clarifying the allowed cases in release 17

	R4-2106908
	FR1 CA/DC band combinations not for block approval
	Apple
	Can be noted
	WF allocated on combinations not for block approval

	R4-2104650
	On support of DC_8-20_n1, DC_8-20_n3 and DC_8-20_n28
	VODAFONE Group Plc

	Can be noted
	WF allocated on LB-LB-LB cases

	R4-2104818
	Handling of Inter-band UL Configuration Including NR Intra-band ULCA
	Skyworks Solutions Inc
	Can be noted
	WF allocated on IMD analysis of intra band UL CA

	R4-2107338
	Intra-band REFSENS Exceptions for n71
	Skyworks Solutions Inc.
	Can be noted
	WF allocated on single UL intra-band exceptions

	R4-2107345
	Inter-band ULCA with more than 2CCs
	Qualcomm Incorporated
	Can be noted
	WF allocated on triple beat analysis of 3CC UL with contiguous intra band UL CA

	R4-2107357
	Intraband UL CA for NR-U
	Qualcomm Incorporated
	Can be noted
	WF allocated on 2CC contiguous intra-band NRU UL CA



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2105335
	Way forward on analysis and framework of triple beat issue of  3CC UL with contiguous intra band UL CA
	Qualcomm Inc.
	Agreeable
	WF has been stable, all comments have be taken into account

	R4-2105339
	WF on 2CC contiguous intra-band NR-U UL CA
	Qualcomm Incorporated
	Agreeable
	WF has been stable, all comments have be taken into account

	R4-2105340
	Draft CR for  Pcmax - NR-DC for DC cat. A-B combinations
	InterDigital Communications, Charter Communications Inc.
	Can be Endorsed
	CR has been revised to account for the allowed UL CA cases

	R4-2105337
	Way forward on analysis and framework of LB-LB-LB combinations
	MediaTek
	Agreeable
	WF has been stable, all comments have be taken into account

	R4-2105334
	WF on combinations not for block approval and their handling
	Apple
	Agreeable
	WF has been stable, all comments have be taken into account

	R4-2105338
	WF on single UL intra-band ENDC REFSENS Exceptions
	Skyworks Solutions Inc., T-Mobile USA, CHTTL
	Agreeable
	WF has been stable, all comments have be taken into account

	R4-2105336
	Way forward on analysis and framework of IMD issue of  2CC contiguous and non-contiguous intra band UL CA
	Skyworks Solutions Inc.
	Agreeable
	WF has been stable, all comments have be taken into account



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