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Introduction
This email discussion is for Rel-17 NR BCS4 which was approved in WI RP-202832 at RAN #90.
Topic #1: General
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2110181
	The signalling for BCS4
	Xiaomi
	Observation 1: The signalling of channelBWs-DL/UL is only to indicate the supported CBW for each band in single band operation.
Proposal 1: Send LS to RAN2 to ask RAN2 check the feasibility of whether the new signalling  introducing in the Rel-17 ASN.1 can work from Rel-15 for the legacy gNB by allowing early implementation or by using a Rel-15 non-critical extension.
Proposal 2: If BCS4 with signalling can’t work from Rel-15 confirmed by RAN2, we prefer to
·  Making BCS4 and BCS5 with new signalling as a package apply to all band combinations. Future band combinations can only apply for BCS4 and applying for BCS4 implies applying for BCS5 as well.
The original BCS0, 1, 2 or 3 are still allowed to request, if needed

	R4-2110407
	General discussion on introduction of BCS4
	Huawei, HiSilicon
	Observation 1: In order to reduce the unnecessary work for AMPR/REFSENS, RAN4 can consider not to introduce BCS4 for all the intra-band CA band combinations temporarily.
Observation 2: When RAN4 introduce BCS4, the impact of specification listed above can be considered for inter-band CA and SUL band combinations.
Observation 3: RAN4 need to consider how to indicate BCS4 in the band combination configurations according to option 1, option 2 or other solutions.
Observation 4: From the perspective of standards and industry, it’s very important to introduce BCS4 as soon as possible.
Proposal 1: The introduction of BCS4 can follow the current procedure by requesting case-by-case. Operators can start to request BCS4 for band combinations in RAN4#100 meeting.
Proposal 2: BCS4 can be indicated in the configuration table for each band combinations based on operators’ request as below for example from Rel-17.
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Proposal 3: When RAN4 introduces BCS4, the general description or impact of specification should be considered for both inter-band CA and SUL band combinations.

	R4-2110408
	Discussion on UE capability for BCS4
	Huawei, HiSilicon
	Observation 1: Based on the current mechanism, the networks mainly determine the CA channel BW combinations capability of UEs by channelBWs-UL, channelBWs-DL, supportedBandwidthUL and supportedBandwidthDL.
Observation 2: The UE still can derive a reasonable capability by reporting the channelBWs-UL, channelBWs-DL, supportedBandwidthUL and supportedBandwidthDL without/with considering BCS capability.
Observation 3: BCS4 concept can simplify the networks scheduling without considering BCS’s information.
Observation 4: BCS4 reporting doesn’t mean that UEs have to support all kinds of bandwidth combinations listed in Table 5.3.5-1 from TS 38.101-1 for each band.
Observation 5: It’s enough to represent UE bandwidths combinations’ capabilities for a band combination by reporting the channelBWs-UL, channelBWs-DL, supportedBandwidthUL and supportedBandwidthDL.
Observation 6: Based on current agreements, UE is also allowed to report other BCSs except for BCS4.
Observation 7: There is no adequate assessment of how much impact this will have for IoD test. It’s observed that the maximum channel bandwidth is only 50MHz or less than 50MHz for most of bands below 2.3GHz. Besides, IoDT is out of 3GPP scope and it can be addressed using other solutions instead of adding new signalling.
Proposal 1: There is no big impact on both network and UE’s implementation when BCS4 concept is introduced.
Observation 8: The following advantages are observed when introducing BCS4 concept without additional capabilities.
1) It’s helpful to simplify the BS scheduling without considering BCS’s information.
2) UE can report BCS4 feature using release independent method from Rel-15.
3) It can minimum the spec’s impact on other working group.
4) There is no additional IE overhead.
Observation 9: The following disadvantages are observed when introducing BCS4 concept with a new capability “minimum channel bandwidth for each CC in NR band within a band combination”.
1) It increases the additional IE overhead which is unnecessary.
2) It increases the complexity of NW scheduling.
3) It’s against the RAN4’s assumption that the 5MHz/10MHz are supported by default for the band combinations which have IMD exceptions. It may have an impact on the current IMD exceptions when “minimum channel bandwidth” > 10MHz
4) Based on the RANP WF [3], all bandwidths listed in TS 38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory including 5/10MHz. It doesn’t make sense to abandon them in the band combinations.
5) There is no demand to abandon smaller or minimum channel bandwidth for band combinations in current spec and market. It’s observed that all the band combinations include minimum channel bandwidth for each band based on the clause 5.5A.3 from TS 38.101-1.
6) UE can only report BCS4 from Rel-17 due to the introduction of new capability without release independent method.
7) BWP is an important characteristic for 5G. If the minimum channel bandwidth can’t be supported for per band per band combination, NW can’t configure the smaller BWP flexibly for the combination to save UE power.
8) For example, it’s assumed that operator has only 5MHz BW in band n1. One UE only support 15MHz~30MHz CBW in band n1 for CA_n1-n78. That means NW can’t configure this band combination CA_n1-n78 for the UE, even if it can access a 5MHz NW in single band n1. It isn’t the purpose that we introduce BCS4.
Proposal 2: The first candidate method (original BCS4 method) without “minimum channel bandwidth” capability can be chosen by RAN4.

	R4-2110432
	Discussion on BCS4
	ZTE Corporation
	Observation 1: For existing configurations, the guideline in the revised WID implies the BCS4 can be applied to all combinations.
Observation 2: The DL/UL configurations information can only be obtained from the configurations table
Observation 3:From RAN4 perspective, there are no differences between BCS4 and BCS5 but it might make things more complicated, and also BCS5 is out of the scope of BCS4 WID
Observation 4: No BCS information for band combinations is included in the tables in TS38.307.
[bookmark: _Hlk72240557]Proposal 1. How to apply BCS4 for intra-band NR CA needs further study.
Proposal 2. 
- For existing band configuration, BCS4 can be applied to all combinations.
- For brand new band configuration, BCS4 should be applied on a per request basis
Proposal 3. BCS4 needs to be indicated in the configuration tables. A new single row for BCS4 (2 bands) in tables 2. 
Proposal 4: For the same band combination, in case of both BCS0/1/2/3 and BCS4 exist in the WID, TP and draft CRs for BCS4 is enough, and BCS0/1/2/3 combinations are completed by default after BCS4 combinations TP/draft CR are approved.
Proposal 5: if the release independent for band combination related to specific BCS, how to implement it in TS38.307 needs further discussion.

	R4-2110797
	BCS4 discussion
	Qualcomm Incorporated
	Proposal 1: The type of BCS4 applying should be within the scope of BCS4 WID, i.e., introducing BCS4 for SUL, inter-band and intra-band NR-CA. If it can be extended to other type should be discussed in RAN plenary meeting.
Proposal 2: RAN4 to confirm the BCS4 shall be created as the requested for band combinations. Other BCSs can be requested even if BCS4 is introduced.
Proposal 3: BCS4 shall be explicitly indicated in the channel bandwidth configuration table. For example, a single row referring to the channel bandwidth of single band operation could be inserted in the corresponding tables.
Observation 1: Adopting BCS4 without signalling will lose the flexibility that UE could have reported the supported CBW in a band combination via original BCSs. It will lead to the extra IoDT efforts and UE design burden. 
Observation 2: Especially for the case of introducing new channel BW for existing bands, UE could not report capability of supporting the related band combinations step by step. 
Observation 3: It is necessary to introduce new signalling, e.g., min. CBW per CC per band combination with BCS4 concept.
Proposal 4: RAN4 to introduce a new signalling, e.g., min CBW per CC per band combination in Rel-17.
Proposal 5: For the sake of progress, RAN4 to agree proposal 4 and further discuss the possibility of approving the BCS4 without new signalling and BCS5 with min. CBW capability signalling as a package.

	R4-2111482
	Proposals for BCS4 Open Issues
	T-Mobile USA
	Proposal 1: BCS4 may be applied to inter-band NR-CA, inter-band NR-DC and SUL.
Proposal 2: BCS4 to apply to all inter-band NR-CA, inter-band NR-DC and SUL combinations where the maximum channel bandwidth of each band has not increased from the existing defined BCSs.
Proposal 3: The following format shall be used in to indicate support for BCS4 in the CA, DC and SUL tables: 
[image: ]
Proposal 4: For the same band combination, in case of both BCS0/1/2/3 and BCS4 exist in the WID, TP and draft CRs for BCS4 is enough, and BCS0/1/2/3 combinations are completed by default after BCS4 combinations TP/draft CR are approved.
Proposal 5: The configuration tables for CA describe Bandwidth Combination Sets. Bandwidth Combination Set 4 (BCS4) contains all possible defined channel bandwidths for each CC in the combination. The fact that BCS4 contains all channel bandwidths for each band does not alter if a channel bandwidth is mandatory or optional for a given band. Bandwidths which are identified as optional for the current version of the specification in Table 5.3.5-1 are still optional even with BCS4. The channel bandwidths the UE supports for each band and the maximum bandwidth for the band in the band combination are indicated in the UE capabilities. Support for BCS4 for a given band combination is indicated by a single row in the table.
Proposal 6: RAN4 will proceed with the introduction of BCS4 with no new signalling so it is release independent to Rel-15. RAN4 will continue to discuss the need for new signalling. If it is determined that new Rel-17 signalling like minimum channel bandwidth is needed, then RAN4 will introduce BCS5 which will be similar to BCS4 except that the new signalling will apply to BCS5, but not to BCS4.



Open issues summary

Issue 1.2-1:		Signaling
[bookmark: _Hlk72505039]Option 1) No new signaling
Option 2) New signaling and BCS4 only applies to Rel-17+
Option 3) No new signaling for BCS4, Continue discussion for Rel-17 signaling w/BCS5
Option 4) No new signaling for BCS4, minimum channel BW signaling in Rel-17 w/BCS5. 

Issue 1.2-2:		BCS4 mandatory
Option 1) Mandatory
Option 2) Optional

Issue 1.2-3:		How to indicate BCS4 for inter-band NR CA and SUL
Single row proposal like in Huawei R4-2110407 proposal 2, T-Mobile R4-2111482 proposal 3, or ZTE R4-2110432 proposal 3.

Issue 1.2-4:		How to indicate BCS4 for intra-band NR CA


Companies views’ collection for 1st round 
Open issues  

	Company
	Comments

	ZTE
	Issue 1.2-1: 
We think there are no differences between BCS4 and BCS5 from RAN4 perspective since the functions are the same which apply all possible channel bandwidths to each bands for the configurations. But it seems it might make things more complicated in RAN4 spec since both BCS4 and BCS5 would be listed in the tables for the same configuration, and the work in RAN4 for BCS4 and BCS5 are the same(No additional MSD work for BCS5). Also BCS5 is out of the scope of BCS4 WID.

Issue 1.2-2: Option 2. It was mentioned in the WID: After BCS4 CR(s) are agreed, it should be up to the proponents whether TPs and draft CRs include the BCS(s) that were requested and recorded in the WID, or if the TPs and draft CRs only include BCS4.
Issue 1.2-3: R4-2110432  proposal 3
It seems our proposals (R4-2110432) can cover both proposals in R4-2110407 and R4-2111482, which is one for A-A type NR CA configuration, and the other one is for A-C type NR CA configuration, which are all the feasible cases need to be considered (note the A-C can be extended to other types such as A-(2A), A-B, etc).
Issue 1.2-4:
As the proponent of this issue, our intention is to draw some attentions on intra-band NR CA case since it is one of the objectives in the WID. However, it seems current discussion are focus on inter-band NR CA/SUL (see issue 1.2-3). How to apply BCS4 for intra-band NR CA needs further study.

	Company B
	Issue 1.2-1: 
Issue 1.2-2:
Issue 1.2-3:
Issue 1.2-4:

	OPPO
	Issue 1.2-1:		Signaling
Prefer Option 2 (New signaling and BCS4 only applies to Rel-17+), but Option 4 (No new signaling for BCS4, minimum channel BW signaling in Rel-17 w/BCS5) is also acceptable. 
Issue 1.2-2:		BCS4 mandatory
Option 2) Optional

	T-Mobile USA
	Issue 1.2-1: Option 3) No new signaling for BCS4, Continue discussion for Rel-17 signaling w/BCS5
To ZTE: We explained in R4-2107327 why if we add new signalling for BCS4 in Rel-17, BCS4 could not be release independent to Rel-15, and likely would not be usable until 2023, which would mean that operators would request traditional BCSs. If BCS5 is approved, the text in 38.101-1 would just be modified to say “BCS4 and BCS5” instead of BCS4. There would be no combinations that only support BCS4 or BCS5. We don’t think tere will be much impact to RAN4. 
Issue 1.2-2: We would prefer Option 1 that BCS4 apply to all band combinations, but can accept Option 2, that it is as requested basis
Issue 1.2-3: Single row proposal like in Huawei R4-2110407 proposal 2, T-Mobile R4-2111482 proposal 3, or ZTE R4-2110432 proposal 3.
Issue 1.2-4:	BCS4 for intra-band NR CA can be indicated in a single row, similar to Issue 1.2-3

	
Qualcomm
	Issue 1.2-1:  We preferred option 2 since the option with BCS4+no signalling will lead to additional test and design burden to UE that is not acceptable to us. 
We would like to check the feasibility of whether the new signalling  introducing in the Rel-17 ASN.1 can work from Rel-15 for the legacy gNB by allowing early implementation as proposed in R4-2110181 that could solve the issue BCS4 + signalling could not be implemented from Rel-15. 
Issue 1.2-2: Option 2. RAN4 has already agreed BCS4 will be requested case by case in WF of R4-2017843. It doesn’t make sense to mandate BCS4.  
Issue 1.2-3: If BCS5 is agreed, the same approach should be applied for BCS5.

	Xiaomi
	Issue 1.2-1: we prefer to option 2, in additional, can accept BCS4 and BCS5+signaling as a package.
Issue 1.2-2: it should depend on issue 1.2-1, it can be apply to all band combinations if option2 will be agreed. If most companies accept BCS4 and BCS5+signaling as a package( like option4), I think the band pair supports BCS4 implying it support BCS5, the reverse is not ture, in this situation, BCS4 need be considered case by case.
Issue 1.2-3: agree ZTE, three contributions gave similar proposal, adding a row is Ok to introduce BCS4/BCS5, but the channel bandwidth indication for intra-band band part should indicate the detail BCSs, i.e., BCS0, or BCS0,1,2, and so on if the BCS 4 doesn’t  apply to pure intra-band CA.  

	Huawei
	Issue 1.2-1: Option 1
As we comment in previous meeting, adding minimum channel bandwidth have the following disadvantages at least:
1. Release independent issue.
2, There is a scheduling restriction from network perspective.
3. There is MSD test issue since it’s assumed that the minimum channel bandwidths are default supported by UE for each band in the band combinations.
Before we go into the new signaling, we should evaluate whether the IoDT test burden is unacceptable. Most of bands don’t have so much kinds of channel bandwidths except for n41, n77, n78 and n79. Most of LTE refarming bands are deployed using small channel bandwidths. For these bands, there is no need to consider the IoDT issue and indicate the minimum channel bandwidth Per FSPC.

	Apple
	Issue 1.2-1: Option 3
Issue 1.2-2: Option 2
Issue 1.2-3: single row as R4-2111482
Issue 1.2-4: we prefer to focus on the inter-band case; whether BCS4 is even needed for intra-band CA should be discussed further

	vivo
	Issue 1.2-1: Option 2
Issue 1.2-2: Option 2

	
MediaTek
	Issue 1.2-1:  Our preference is option 2 since signaling can indicate test conditions clearly.
Issue 1.2-2: Option 2.  
Issue 1.2-3: Agree with Single row proposal in contributions
Issue 1.2-4: Share same view with Apple that whether BCS4 is even needed for intra-band CA should be discussed further

	Ericsson
	Issue 1.2-1: Option 1 is a clear preference. But for the sake of moving things forward we can possible also accept option 3.
Issue 1.2-2: Option 1
Issue 1.2-2: ZTE R4-2110432 proposal 3



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

	Sub-topic#1
	Tentative agreements:No tentative agreements
Candidate options: 
Recommendations for 2nd round:assign a WF to capture agreements that can be made during 2nd round



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

	#1
	Way forward for general questions for BCS4 (excluding MSD)
	T-Mobile US





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

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



Discussion on 2nd round (if applicable)

Continue discussion in the way of commenting on the WF assigned to T-Mobile US. 

Main topics to discuss is signaling and if BCS4 is to be mandatory or not for all new combinations.

Moderator urge companies to trying to consider convergence and a compromise solution.

	Company
	Comments

	Company AT-Mobile USA
	After the LS to RAN2 was uploaded, I received some feedback from my RAN2 colleague that certain wording may cause confusion in RAN2. He proposed some changes that can be found in the inbox. If this version is acceptable it would be good to get a revision of the LS. Thanks. https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_99-e/Inbox/Drafts/%5B99-e%5D%5B122%5D%20NR_BCS4/Round%202/R4-2108004%20LS%20on%20NR%20CA%20capability%20for%20BCS5_final%20version_TMUS_QC.doc

	Company B
	

	
	



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

	R4-2108002
	LS on NR CA capability for BCS5
Final version to be uploaded into Inbox and to be approved

	R4-2107821
	Way forward for general questions for BCS4 (excluding MSD
Final version uploaded. To be approved



Topic #2: MSD
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2110405
	Discussion on how to simplify MSD due to harmonic interference using bandwidth-agnostic approach
	Huawei, HiSilicon
	Observation 1: As the channel bandwidths are increasing, it’s necessary to simplify the MSD exception tables in TS 38.101-1.
Observation 2: Generally, RAN4 use the minimum channel bandwidth of victim bands to evaluate the MSD value and derive values of other channel bandwidth. However, there seems to be no unified derivation method.
Observation 3: It’s unnecessary to specify the different MSD levels for different DL victim channel bandwidths since the RF parameters e.g. isolation, harmonic rejection aren’t changed for different channel bandwidths.
Proposal 1: It’s proposed to choose one test configuration for MSD due to harmonic interference. And the principles are shown below.
 #1 The minimum CBW should be chosen for DL victim band
 #2 The victim's RX CBW entirely overlaps the aggressor's UL harmonic
 #3 To specify the aggressor’s UL RB allocation so that the UL harmonic is entirely contained within the victim’s smallest Rx CBW

	R4-2110406
	Discussion on MSD due to cross band isolation and counter intermodulations
	Huawei, HiSilicon
	Observation 1: Most of the band combinations which have MSD exception due to cross band isolation belong to case 3, except for a few combos, e.g. CA_n1-n3 and CA_n1-n40.
Observation 2: Currently, UE may not always support the maximum channel bandwidth 50MHz in band n1 for CA_n1-n3. Thus, it isn't enough to suit all kinds of UEs which support CA_n1-n3, if we just specify one test configuration for CA_n1-n3 using maximum channel bandwidth 50MHz in band n1.
Observation 3: For case 1 or case 2, we can choose an appropriate DL Rx channel bandwidth which only overlaps with 1st or 2nd adjacent channel in Tx aggressor band.
Observation 4: For case 3, since it’s assumed that PA output noise is flat in spurious emission region instead of 1st and 2nd adjacent channel, the minimum DL Rx channel bandwidth can be used for MSD (cross band isolation) test configuration instead of specifying the all different kinds of Rx channel bandwidths.
Proposal 1: It’s proposed to use table 1, table 2 and table 3 as general principles to specify the MSD due to cross band isolation using full RB allocation.
Table 1 Summary for CA_n1-n3 MSD test configuration
	No.
	Parameters
	Test configuration A
	Test configuration B
	Test configuration C

	1
	Carrier Frequencies
	The UL and DL carrier frequencies should be configured to minimize the gap separating the DL victim carrier to the UL carrier frequency.

	2
	UL Channel bandwidth
	50MHz
	25MHz
	5MHz

	3
	UL RB allocation
	Highest possible Lcrb that is compatible with the DFT-s-OFDM 2,3,5 radix rule for the highest UL CBW, ie. fully allocated UL configuration

	4
	UL SCS
	NR SCS should be the smallest SCS that is compatible with the configured UL CBW

	5
	DL Channel bandwidth
	10MHz
	10MHz
	5MHz

	6
	DL RB allocation
	Highest possible Lcrb that is compatible with the DFT-s-OFDM 2,3,5 radix rule for the highest DL CBW, ie. fully allocated UL configuration.

	7
	DL SCS
	NR SCS should be the smallest SCS that is compatible with the configured DL CBW.



Table 2 Summary for CA_n1-n40 MSD test configuration
	No.
	Parameters
	Test configuration B
	Test configuration C

	1
	Carrier Frequencies
	The UL and DL carrier frequencies should be configured to minimize the gap separating the DL victim carrier to the UL carrier frequency.

	2
	UL Channel bandwidth
	80MHz
	5MHz

	3
	UL RB allocation
	Highest possible Lcrb that is compatible with the DFT-s-OFDM 2,3,5 radix rule for the highest UL CBW, ie. fully allocated UL configuration

	4
	UL SCS
	NR SCS should be the smallest SCS that is compatible with the configured UL CBW

	5
	DL Channel bandwidth
	20MHz
	5MHz

	6
	DL RB allocation
	Highest possible Lcrb that is compatible with the DFT-s-OFDM 2,3,5 radix rule for the highest DL CBW, ie. fully allocated UL configuration.

	7
	DL SCS
	NR SCS should be the smallest SCS that is compatible with the configured DL CBW.



Table 3 MSD test configuration for the other band combinations which only have case 3
	No.
	Parameters
	Test configuration C

	1
	Carrier Frequencies
	The UL and DL carrier frequencies should be configured to minimize the gap separating the DL victim carrier to the UL carrier frequency.

	2
	UL Channel bandwidth
	Minimum channel bandwidth for UL aggressor band

	3
	UL RB allocation
	Highest possible Lcrb that is compatible with the DFT-s-OFDM 2,3,5 radix rule for the highest UL CBW, ie. fully allocated UL configuration

	4
	UL SCS
	NR SCS should be the smallest SCS that is compatible with the configured UL CBW

	5
	DL Channel bandwidth
	Minimum channel bandwidth for DL victim band

	6
	DL RB allocation
	Highest possible Lcrb that is compatible with the DFT-s-OFDM 2,3,5 radix rule for the highest DL CBW, ie. fully allocated UL configuration.

	7
	DL SCS
	NR SCS should be the smallest SCS that is compatible with the configured DL CBW.



Observation 5: MSD due to C-IM follows the principle that the C-IM interference PSD can be increasing as the decrease of UL RB allocation for aggressor band.
Observation 6: the worst MSD level can be achieved if we just allocate one RB in the edge of aggressor channel and we just test one or two RBs which is hit by the C-IM interference in the victim band.
Observation 7: Since there aren’t too many band combinations which need the MSD due to CIM interference, it will not cause much test efforts.
Observation 8: It’s very important to distinguish whether Rx victim band fall into 1st/2nd adjacent channel or not when RAN4 specify the MSD.
Proposal 2: It’s proposed to introduce MSD due to CIM interference for inter-band CA.
Table 4: Reference sensitivity exceptions (MSD) due to counter intermodulation interference for CA
	UL band
	DL band
	SCS of UL/DL band (kHz)
	LCRB of UL band
	Applicable UL BW(MHz)
	DL BW (MHz)
	MSD value of DL band (dB)
	CIM order

	n1
	n3
	15
	25
	≥ 25
	5
	4.5
	CIM5

	n1
	n3
	15
	25
	50
	5
	17
	CIM3

	NOTE 1:	For CIM5, the MSD exceptions are applicable to the case that CIM5 of UL band falls into the DL channels. (The frequency of CIM5 can be expressed as , where  is the centre frequency of UL channel and  is the allocated transmission frequency of UL band).
NOTE 2:	For CIM3, the MSD exceptions are applicable to the case that CIM3 of UL band falls into the DL channels. (The frequency of CIM3 can be expressed as , where  is the centre frequency of UL channel and  is the allocated transmission frequency of UL band).







Open issues summary
[bookmark: _Hlk62132628]



Issue 2.2-1:	 agreement on Huawei R4-2110405 Proposal 1

It’s proposed to choose one test configuration for MSD due to harmonic interference.
Issue 2.2-2:	 agreement on Huawei R4-2110406 Proposal 1

It’s proposed to use table 1, table 2 and table 3 as general principles to specify the MSD due to cross band isolation using full RB allocation.
Issue 2.2-2:	 agreement on Huawei R4-2110406 Proposal 2

It’s proposed to introduce MSD due to CIM interference for inter-band CA.

Companies views’ collection for 1st round 
Open issues  

	Company
	Comments

	Skyworks
	Issue 2.2-1: We apologize for not being able to deliver in due time our discussion paper to follow up on the co-signed WF at R4#98bis. We agree with proposal 1, with some additional clarifications:
1. For MSD due to Tx harmonics. 
· Agree that when the victim’s Rx BW completely overlaps the UL harmonic, only the smallest victim’s CBW REFSENS exception needs to be specified. For the case of partial overlap or near miss cases, its is necessary to ensure UL and DL carrier frequencies are specified.
· For the aggressor configuration: we would like to suggest clarifying how P1 #2 and #3 is verified and to minimize the number of footnotes. Taking the example of Table 1:
· Note 13: this may further clarify the UL CBW by saying “The UL band should be configured using SCS15kHz, and using the lowest channel bandwidth that is compatible with the specified Lcrb”
· 
· For note 14: This may no longer be needed if we adopt P1.
· For note 15: May need to clarify conditions on carrier frequencies to ensure full overlap of Rx BW. We propose “Unless stated otherwise, the UL resource blocks shall be centered within the transmission bandwidth configuration for the channel bandwidth. The UL band carrier frequency should be configured to ensure the specified DL band channel bandwidth completely overlaps the UL harmonic”.
· For note 17: May need to clarify that the DL cell should be configured with full RB allocation that corresponds to the specified CBW at SCS 15kHz.
Issue 2.2-2 - Issue 2.2-3: Thank you for the detailed analysis. 
Our preference is to minimize the number of MSD tables and specification complexity. The approach which consists in adopting a BCS4 test point selection scheme that depends on the Aggressor/Victim IMD landscape (case 1,2 or 3) brings additional complexity. To reduce that complexity, we proposed in R4-2107322 to adopt fully allocated UL allocation for the highest specified UL CBW of the UL band as shown in table below. This”unified” BCS4 MSD Test point selection guideline has the benefit of being agnostic to all Aggressor/Victim landscapes (case 1,2,3) and may also save C-IM table. We acknowledge, and we have shown that this may not always provide the worst-case MSD. For example, for CA_n1-n3, the measured fully allocated MSD was 22dB vs 25dB for C-IM MSD. Considering both MSDs are greater than 20 dB, and that the 3dB difference is small in comparison, we believe fully allocated waveforms are sufficient to capture worst case MSD. We propose the following BCS4 approach for all IMD landscapes (case 1,2,3):
	
	Uplink Aggressor
	Downlink Victim

	Carrier Frequencies
	The UL and DL carrier frequencies should be configured to minimize the gap separating the DL victim carrier to the UL carrier frequency

	Channel Bandwidth
	Highest uplink CBW that is specified for the aggressor band
	MSD to be specified for all victim’s band specified CBW. 

	RB allocation
	Highest possible Lcrb that is compatible with the DFT-s-OFDM 2,3,5 radix rule for the highest UL CBW specified for the UL band, i.e. fully allocated UL configuration.
	Fully allocated DL configuration corresponding to each victim’s downlink CBW.

	SCS
	The uplink SCS should be the smallest SCS that is compatible with the highest UL CBW.
	The downlink SCS should be the smallest SCS that is compatible with the highest CBW for which an MSD is specified.



Issue 2.2-3:

	ZTE
	Issue 2.2-1:  For proposal 1, we wonder how to treat the case of partial overlapping the UL harmonic? Also even for completely overlaps, there may exists more than one MSD test point, then how to select the MSD test point? the worse case (center of the victim’s Rx BW? )?
Issue 2.2-2:
Issue 2.2-3: There are discussions on CIM5 definition in Thread #102, which may impact on this issue.

	Skyworks
	Issue 2.2-1: We would like to make further proposal based on P1 R4-2110405 that brings several additional benefits. The adoption of the table format below:
· Will help remove the long list of footnotes by specifying the exact UL and DL carrier frequencies/CBW,
· Will make the MSD due to Tx harmonic table format consistent with the format of MSD table due to dual UL intermodulation interference,
· Will add valuable information about which harmonic order causes MSD,
· Should help RAN5 implement conformance test as UL RB allocations are explicitly specified, including RBstart,

	UL band
	DL band
	UL Fc
	UL BW
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Harmonic
 order

	
	
	(MHz)
	(MHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n5
	n774, 5
	[846.5]
	[5]
	[12 (RBstart=6)]
	[3386]
	10
	10.5
	4


Note that Lcrb might need slight adjustments to ensure the UL RBs are exactly centered on the modulated UL carrier frequency.

This new table format would also address the case of near miss/partial overlap cases where the worst-case MSD test point could be clearly captured. 
We believe this table format would help remove any ambiguity and would simplify greatly the technical specifications while meeting BCS4 objectives.
Similar concept could also be applied to MSD due to Rx harmonic mixing.

	T-Mobile USA
	Issue 2.2-1: We support the proposal from Skyworks. 
Issue 2.2-2: We are not positive if it always makes sense to use the widest uplink allocation possible. At the cell edge will it be realistic to have a full allocation on the uplink for a 50 –100 MHz carrier? 

	Qualcomm
	Issue 2.2-1: 
Support proposal 1 since MSD can be specified independent of architecture and the interference level is implied for all higher BWs. We need to double check the table to make sure principles #1, #2, and #3 are followed to ensure the maximum possible interference level is recorded without any correction factor.
Issue 2.2-2:
We apologize for not contributing to this topic due to lack of time between meetings. A framework must be considered to discuss how to specify BCS4 MSD taking into account what bandwidth UE can support without increasing complexity. Maybe highest UL BW with lowest DL BW as one case. Maybe lowest UL BW and highest DL BW as another case. In this meeting, we should focus on the WF for specific combinations to analyze.
Issue 2.2-3:
We can agree on MSD value, but depending on the allocation size, we can not assume that the MSD is not just due to TX intermodulation between its image and CIM3. The TX noise can be significant with other noise sources due to implementation of wide BWs. So, we cannot agree on the MSD framework for C-IM3 and C-IM5 as it is defined. We want to avoid the situation where we get an LS from rAN5 saying that MSD=0 other than the test points chosen for CIM3/CIM5, which is clearly not the case.

	Huawei
	To Moderator, we would like to request a WF to move this topic forward in the second round.
To Skyworks, for MSD due to harmonic interference, we can take your recommendation into account in the 2nd round.
For MSD due to cross band isolation, most of the band combinations which have MSD exception due to cross band isolation belong to case 3, except for a few combos, e.g. CA_n1-n3 and CA_n1-n40. It will not increase the number of MSD tables and specification complexity, if we distinguish these three cases.
Besides, the maximum channel bandwidth specified are not always applicable for the UEs. For example, UE may not always support the maximum channel bandwidth 50MHz in band n1 for CA_n1-n3. Thus, it isn't enough to suit all kinds of UEs which support CA_n1-n3, if we just specify one test configuration for CA_n1-n3 using maximum channel bandwidth 50MHz in band n1.
For MSD due to CIM issue, we can further discuss it. And we’d like to other companies opinions whether it’s so serious that we have to specify it.

	CHTTL
	Issue 2.2-1: 
We does not support this since it’s a huge change on the current spec. Second, it is not preferred to choose the the minimum CBW for the NR DL victim band, as is not practical in the NR deployment, also the MSD values for the low order harmonic for the minimum CBW is quite large, which is also not meaningful to test. Thus we think it is necessary to specify up to large channel BW on the victim band.
Issue 2.2-2:
We think the current configurations should remain, we only need to decide the configuration for the larger aggressor UL with CIM impact which are missing. And for case 3, we think there is no need to change the current MSD table, also there might be a risk if there is BCS not supported the minimum channel BW if only minimum channel BW is specified.

	ZTE
	Issue 2.2-2:
We share the same view with CHTTL. Current MSD table should be keep unchanged.

	MediaTek
	Issue 2.2-1:  Agree with proposal 1 but it shall only applied new combos introducing BCS4. For existing band combos they shall follow original RAN4 method
Issue 2.2-2: We support Skyworks’ proposal in R4-2107322 to adopt fully allocated UL allocation for the highest specified UL CBW of the UL band. But this does not save the C-IM table.
Issue 2.2-3: Agree with Huawei R4-2110406 Proposal 2.



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
	Title
	Company
	Comments collection

	
	
	
	Company A

	
	
	
	Company B

	
	
	
	

	
	
	
	Company A

	
	
	
	Company B

	
	
	
	



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

	Sub-topic#1
	Tentative agreements: No tentative agreements
Candidate options:
Recommendations for 2nd round: Assign a WF for possible improvements on MSD in relation to BCS4



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

	#1
	WF for possible improvements on MSD in relation to BCS4
	Huawei



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

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



Discussion on 2nd round (if applicable) 

Continue discussion in the way of commenting on the WF assigned to Huawei

	Company
	Comments

	Company A
	

	Company B
	

	
	



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

	R4-2107822
	WF for possible improvements on MSD in relation to BCS4
Final version uploaded. To be approved
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See nX channel bandwidths in Table 5.3.5-1 and nYC channel bandwidths in Table 5.5A1-1





