3GPP TSG-RAN WG4 Meeting # 101-e 												       R4-2119912
Electronic Meeting, 1st – 12th November, 2021

Agenda item:			7.26 and 7.27
Source:	Moderator (Huawei)
Title:	Email discussion summary for [101-e][112] NR_BCS4_MSD_Inter_Band_ENDC
Document for:	Information
Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK66][bookmark: OLE_LINK6]This email discussion handles the contributions submitted to agenda item 8.28 and 8.29 for NR_BCS4 and MSD_Inter_Band_ENDC. The scope of this email discussion covers some general discussion for BCS4/5, the improvements to MSD table, MSD due to Tx non-linearities interference in 1st and 2nd adjacent channel of UL band and Reply LS on NR CA capability for BCS5. There are four topics listed as below in this email discussion and multiple sub-topics within each of them.
[bookmark: OLE_LINK67][bookmark: OLE_LINK68]#1 General discussion for BCS4/5
#2 Improvements to MSD table
[bookmark: OLE_LINK85]#3 MSD due to Tx non-linearities interference in 1st and 2nd adjacent channel of UL band
#4 Reply LS on NR CA capability for BCS5

Topic #1: General discussion for BCS4/5
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118443
	Xiaomi
	Proposal 1: For Rel-15/Rel-16 band combinations, if needed, the traditional BCSs are allowed. For a new band combination in Rel-17 and onwards, if the BCS4/BCS5 are requested, traditional BCSs are not needed, the network is demanded to recognize the BCS4/BCS5.
Proposal 2: The maximum aggregated bandwidth chosen for BCS4/BCS5 should equal to
•	min{n*max channel bandwidth, CA bandwidth class, frequency range} for intra-band contiguous CA
•	min{n*max channel bandwidth, frequency range- min frequency gaps} for intra-band non-contiguous CA
Where n is the number of aggregated CCs.
Proposal 3:  The rule of the maximum aggregated bandwidth chosen for BCS4/BCS5 of intra-band CA in proposal 1 should be introduced into the TR 38.862 for band combination handling

	[bookmark: OLE_LINK3]R4-2118451
TP for 38.862
	Xiaomi
	This contribution is a text proposal for TR 38.862 v0.3.0 to include rules of the maximum aggregated bandwidth for intra-band CA with BCS4/BCS5.

	[bookmark: OLE_LINK42][bookmark: _Hlk86239743]R4-2118500
[bookmark: OLE_LINK24](Draft CR for 38.101-1)
	Ericsson
	One line per band in the configuration table also for BCS 4 and 5
Text added saying that intra-band sub-components also need to be BCS4/5
New BCS4 and BCS5 example combination CA_n41(2A)-n66A added
New BCS4 and BCS5 example combination CA_n41C-n66A added

	R4-2118501
[bookmark: OLE_LINK25](Draft CR for 38.101-3)
	Ericsson
	Correcting the previous text that minimum bandwidth is only indicated for BCS 5 by adding the missing “5” in the end.

One line per band in the configuration table also for BCS 4 and 5

Text added saying that FR1 intra-band sub-components need to be BCS4/5 and that FR2 sub-components need to be BCS 0

	R4-2119087
[bookmark: OLE_LINK45](CR for 38.101-1)
	Huawei, HiSilicon
	1.	To add TS 38.101-1 for referring Table 5.3.5-1.
2.	To correct the editorial error in last sentence.

	
	
	



Open issues summary
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Sub-topic 1-1
Sub-topic description:
[bookmark: OLE_LINK41][bookmark: OLE_LINK40]Issue 1-1-1: For Rel-15/Rel-16 band combinations, if needed, the traditional BCSs are allowed. For a new band combination in Rel-17 and onwards, if the BCS4/BCS5 are requested, traditional BCSs are not needed, the network is demanded to recognize the BCS4/BCS5
· Proposals
· [bookmark: OLE_LINK33]Option 1: Agree this proposal
· Option 2: Do not agree this proposal
· [bookmark: OLE_LINK35][bookmark: OLE_LINK34]Option 3: The proposal need to be revised with suggestions.
· Recommended WF
· TBA
Issue 1-1-2: 
The maximum aggregated bandwidth chosen for BCS4/BCS5 should equal to
		•	min{n*max channel bandwidth, CA bandwidth class, frequency range} for intra-band contiguous CA
•	min{n*max channel bandwidth, frequency range- min frequency gaps} for intra-band non-contiguous CA
Where n is the number of aggregated CCs
· Proposals
· [bookmark: OLE_LINK38]Option 1: Agree this proposal (The corresponding TP R4-2118451 can be approved)
· Option 2: Do not agree this proposal (The corresponding TP R4-2118451 can be noted)
· Option 3: The proposal need to be revised with suggestions (The corresponding TP R4-2118451 can be revised)

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

	T-Mobile USA
	Issue 1-1-1: Option 3: The proposal need to be revised with suggestions.
If needed, traditional BCSs are allowed for all releases. For a new band combination in Rel-17 and onwards, if BCS4/BCS5 are requested, traditional BCSs are allowed but are not needed, the network is demanded to recognize BCS4/BCS5
Issue 1-1-2: Agree this proposal

	ZTE
	Issue 1-1-1: Option 3. Some guidances were already captured in the WID that the traditional BCSs are still valid which is pending on the proponents. We made some further modifications on top of the corrections from T-Mobile USA.
[bookmark: OLE_LINK4]If needed, traditional BCSs are allowed for all releases. For a new band combination in Rel-17 and onwards, if BCS4/BCS5 are requested, traditional BCSs are allowed but are not needed pending on the proponents, the network is demanded to recognize BCS4/BCS5
Issue 1-1-2: Option 3.
First, it is unclear of ‘max channel bandwidth’, is it the max. channel bandwidth supported in this band, or the max. channel bandwidth of each carrier? . If my understanding is correct, it should be
‘n*max channel bandwidth of each carrier’
Second, how to defind “min frequency gaps” for NC CA? why we need it here and how to define?
Last, ‘CA bandwidth class’ should be replaced with ‘BWChannel_CA of each CA bandwidth class’.


	Qualcomm
	Issue 1-1-1: Option 1. For a new band combination in Rel-17 and onwards, we share the similar view with Xiaomi that traditional BCSs are not needed since BCS4/5 can flexibly support any permutations of channel bandwidth. With option 1, RAN4 can reduce the workload of BCSs management.
Issue 1-1-2: it is better to add more explanation on “min frequency gaps” and give an example to show how to calculate the supported BW.

	Xiaomi
	Issue 1-1-1: Option 1
I don’t know the purpose of allowing traditional BCS for a new band combination in Rel-17 and onwards, since BCS4/5 can flexibly support any permutations of channel bandwidth. 
Issue 1-1-2: 
Response to ZTE: 
First, this rule applies to intra-band CA, the max. channel bandwidth supported in this band will equal to the max. channel bandwidth of each carrier. Anyway, we agree to use ‘n*max channel bandwidth of each carrier’. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Second, for intra-band non-contiguous CA, the maximum aggregated bandwidth just means the sum of all channel bandwidth of each carrier and doesn’t include the frequency gaps in between NR non-contiguous component carriers. Therefore, when we consider the upper limit of maximum aggregated bandwidth for those bands whose upper limit of maximum aggregated bandwidth are restricted by the max frequency range of this band, we need consider to exclude the min frequency gaps. How to defined “min frequency gaps” for NC CA is a good question, it may need further discussion. In current defined NC CA, only four bands refer to “min frequency gaps”. For n41, the min frequency gap is 4MHz, for n48 and n71 the min frequency gap is 5MHz, but for CA_n5(2A), the max frequency range and max aggregated bandwidth both are 25MHz, obviously, it can’t aggregate 20MHz+5MHz for CA_n5(2A), so I think there is a mistake. Maybe RAN 4 could define 5MHz as the min frequency gaps in between NR non-contiguous component carriers.

	CHTTL
	Issue 1-1-1: 
Option 2: For the new band combination in Rel-17 and onwards, if the BCS4/BCS5 are requested, our understanding is traditional BCSs are still allowed. 
Whether traditional BCSs are needed or not in these cases can be left to the proponents. Maybe we don’t need to set up a strict rule to forbid it.
In the past, in LTE sometimes a smaller aggregated bandwidth of BCS is defined afterwards based on my memory.

	Samsung
	Issue 1-1-1:
Option 3. Agree with the revised suggestion from ZTE

	Huawei
	Issue 1-1-1: 
Option 2: I share the same with view with CHTTL. RAN4 don’t need to set up a strict rule to forbid the traditional BCSs. It’s up to operators to request.
Issue 1-1-2:
Option 3, I suppose the frequency range is for the band. It’s better to further clarify it since we have FR definition in the spec. 
As ZTE said, RAN4 hasn’t defined the min frequency gap for intra-band non-contiguous CA. The term can be replaced by “frequency separation” which has been used in spec. 
5MHz is not suitable for all the bands. It’s very hard to reach a specific value here.

	Skyworks
	Issue 1-1-1: 
We have witnessed in thread [108] for CA_n41(2A) TP that “traditional” BCSs (BCS3 in this example) are still needed even if they are covered by a previously agreed BCS4. We also have expressed concerns that BCS4 should not be automatically introduced due to workload concerns on, for example, MSD studies. So, traditional BCSs should not be forbidden.

	OPPO
	Issue 1-1-1: For Rel-15/Rel-16 band combinations, if needed, the traditional BCSs are allowed. For a new band combination in Rel-17 and onwards, if the BCS4/BCS5 are requested, traditional BCSs are not needed, the network is demanded to recognize the BCS4/BCS5
Option 2. Depends on proponents of each band combination.
Issue 1-1-2: 
Option 3. Understood the intention, but parameters may not be that clear like min freq gaps for intra band non-contiguous CA. 

	Nokia
	Issue 1-1-2
Option 3: For intra band CA case, for which channel bandwidth combination requirements are specified not clear from the specifications. Some MPR for a band has aggregated specific requirements. It is challenging for readers to know which aggregated channel bandwidth combinations are possible to be implemented with the current specification so that we may need to do something if necessary. If we rely on max channel bandwidth, there may be a risk that there are aggregated channel bandwidths which do not have corresponding requirements.




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

	R4-2118500
(Draft CR for 38.101-1)
	ZTE: BCS is only for intra-band/inter-band CA, not for single carrier. For example, CA_n41C_BCS4/5, then the new added texts ‘For bandwidth combinations sets 4 and 5 all FR1 intra-band sub-components are BCS 4 and 5.’ would be interpreted that the single carrier (i.e. intra-band sub-components) are BCS4 and 5.
In our understanding, the above texts make sense for the configurations such as ‘CA_n41(2A)-n66(2A)’, but it seems it may not apply to intra-band CA.
We think it should keep the wording ‘for each carrier’, we see no reasons to remove it.

	
	Qualcomm: the wording is not clear. We’d like to make the following changes:
For inter-band bandwidth combinations with BCS4 and BCS5, all FR1 intra-band sub-components are BCS4 and BCS5.’.

	
	Ericsson: We agree with the comments from ZTE and Qualcomm.
We are happy to instead use the wording proposed by Qualcomm: “For inter-band bandwidth combinations with BCS4 and BCS5, all FR1 intra-band sub-components are BCS4 and BCS5.”
Based on the explanation given we are also happy to keep the words “for each carrier”.

	
	Ericsson: Updated draft CR can be found on this link: revision of R4-2118500 draft CR 38.101-1 to improve how to include BCS4 and BCS5

To the moderator: For the 2nd round, can we please ask for a tdoc number for a CR instead of a draft CR.

	
	Skyworks: Question for clarification - See screenshot below:
· for DL CA_n41(2A)-n66A with UL CA_n41A-n66A, BCS4/5: How should we read/understand which BCS applies to the UL n41a component? Does BCS4/5 also apply to the UL n41A? The text only mentions “CA_n41(2A) BCS 4 and 5”, i.e. it mentions only the configuration of the DL components. 
[image: ]

	
	Ericsson: As an answer to the Skyworks question, we don’t think this is related to BCS4 and BCS5 specifically. But we see it as a general understanding that UL is a subset of DL. In this specific case UL CA_n41A-n66A is a subset of DL CA_n41(2A)-n66A, which means same channel BW’s for each UL sub-component as in DL And for UL n41A (as a subset of the subset CA_n41A-n66A), this is not CA so BCS does not strictly apply, but anyhow works well in the BCS4/BCS5 case since the n41A channel BW’s from Table 5.3.5-1 applies.

	R4-2118501
 (Draft CR for 38.101-3)
	ZTE: Similar as above.
BTW, It is incorrect to use ‘n258A’ in the table.

	
	Qualcomm: See comments above.

	
	Ericsson: See comments above.
Instead of “n258A”, we propose to write “See n258 channel bandwidths in 38.101-2 Table 5.3.5-1”

	
	Ericsson: Updated draft CR can be found on this link: revision of R4-2118501 draft CR 38.101-3 to improve how to include BCS4 and BCS5

To the moderator: For the 2nd round, can we please ask for a tdoc number for a CR instead of a draft CR.

	
	Skyworks: we have similar question for clarification for UL component. Also in screenshot below, should “CA_n258(2A)” be aligned with format proposed in R4-2118500, i.e. should it be changed to “CA_n258(2A) BCS 4 and 5” ?
[image: ]

	
	Ericsson: As an answer to the Skyworks question: in this table it is generally so that BCS is not mentioned for FR2 intra-band sub-components (probably since FR2 is always BCS0). And with this CR a text is added just before this table stating: “For inter-band bandwidth combinations with BCS4 and BCS5, all FR1 intra-band sub-components are BCS4 and BCS5 and all FR2 intra-band sub-components are BCS 0”.

	R4-2119087
(CR for 38.101-1)
	

	R4-2118451
TP for 38.862
	

	
	



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
	[bookmark: OLE_LINK15]Issue 1-1-1: For Rel-15/Rel-16 band combinations, if needed, the traditional BCSs are allowed. For a new band combination in Rel-17 and onwards, if the BCS4/BCS5 are requested, traditional BCSs are not needed, the network is demanded to recognize the BCS4/BCS5
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Tentative agreements:
If needed, traditional BCSs are allowed for all releases. For a new band combination in Rel-17 and onwards, if BCS4/BCS5 are requested, traditional BCSs are allowed but are not needed pending on the proponents, the network is demanded to recognize BCS4/BCS5
Candidate options:
Recommendations for 2nd round:
No need to further discuss in 2nd round, if tentative agreements are agreeable.
Issue 1-1-2: 
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Proponent should further clarify whether the corresponding terms have a clear definition in RAN4, i.e. “min frequency gaps ” and “frequency range”. TP R4-2118451 is recommended to return to.






Discussion on 2nd round (if applicable)
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Issue 1-1-2: 
The maximum aggregated bandwidth chosen for BCS4/BCS5 should equal to
		•	min{n*max channel bandwidth, CA bandwidth class, frequency range} for intra-band contiguous CA
•	min{n*max channel bandwidth, frequency range- min frequency gaps} for intra-band non-contiguous CA
Where n is the number of aggregated CCs
Companies are encouraged to provide the suggestions and clarifications on the terms “min frequency gaps”, “frequency range”.
	Company
	Comments

	Xiaomi
	Based on first round comments, I modified the proposal as below:
[bookmark: OLE_LINK20]The maximum aggregated bandwidth chosen for BCS4/BCS5 should equal to
		•	min{n*max channel bandwidth of each carrier, BWChannel_CA of each CA bandwidth class, Maximum frequency range of each band} for intra-band contiguous CA
•	min{ n*max channel bandwidth of each carrier, Maximum frequency range of each band - minimum frequency gaps} for intra-band non-contiguous CA
Where n is the number of aggregated CCs, minimum frequency gaps indicates the sum of the min frequency gap between the upper edge of lower component carrier and lower edge of higher component carrier that UE can support per band combination in two adjacent non-contiguous component carriers. 
FFS for the value of min frequency gaps.
About the comment “RAN4 hasn’t defined the min frequency gap for intra-band non-contiguous CA. The term can be replaced by “frequency separation” which has been used in spec.”
Although there is no direct definition for “min frequency gap”, RAN4 has already used this definition in the Table 5.5A.2-1 of TS 38.101-1 excerpt here 
NOTE 2:	Parameter value accounts for both, the maximum frequency range of band n48 (150 MHz), and the minimum frequency gaps in between NR non-contiguous component carriers. 
I checked the definition of  “frequency separation”, there are several use scenarios, i.e., TX-RX frequency separation, Tx-Rx carrier center frequency separation, frequency separation class (Fs), we need further define “frequency separation” to use it specify the minimum frequency gap, like frequency separation indicates the minimum frequency gap between NR non-contiguous component carriers. If like this I prefer to use minimum frequency gap with the description that minimum frequency gaps indicates the sum of the min frequency gap between the upper edge of lower component carrier and lower edge of higher component carrier that UE can support per band combination in two adjacent non-contiguous component carriers.
FFS the value of min frequency gaps. Maybe it could depend on the proponent’s clarification, we don’t have strong view for it.

	
	



	CR/TP number
	Comments collection

	Revision of R4-2118500
(Draft CR for 38.101-1)
	Huawei: it’s better to change “BCS4 and BCS5” into “BCS4 or BCS5”

	
	Nokia: it would be great if Ericsson could share the necessity of inserting a following text. 
“For inter-band bandwidth combinations with BCS4 and BCS5, all FR1 intra-band sub-components are BCS4 and BCS5.”
Also it looks difficult to understand what inter-band bandwidth combination means here. Inter band CA combinations?
Ericsson: The reason for this sentence is to avoid mixing of BCS<4 with BCS4/5.
A new draft has been uploaded to address Nokia’s comment, and also Huawei’s offline request  to replace “BCS4 and BCS5” with “BCS4 or BCS5” in the same sentence: draft 2 R4-2119875 CR 38.101-1 to improve how to include BCS4 and BCS5

	
	

	
	

	
	

	
	

	Revision of R4-2118501
 (Draft CR for 38.101-3)
	Huawei: it’s better to change “BCS4 and BCS5” into “BCS4 or BCS5”

	
	Ericsson: draft 2 R4-2119876 CR 38.101-3 to improve how to include BCS4 and BCS5

	
	

	
	

	
	

	
	



Summary for 2nd round 
Issue 1-1-1:
[bookmark: OLE_LINK21]Tentative agreements:
If needed, traditional BCSs are allowed for all releases. For a new band combination in Rel-17 and onwards, if BCS4/BCS5 are requested, traditional BCSs are allowed but are not needed pending on the proponents, the network is demanded to recognize BCS4/BCS5
Issue 1-1-2: 
Tentative agreements:
The following text proposals can be captured into TR 38.862.
“The maximum aggregated bandwidth chosen for BCS4/BCS5 should equal to
		•	min{n*max channel bandwidth of each carrier, BWChannel_CA of each CA bandwidth class, Maximum frequency range of each band} for intra-band contiguous CA
•	min{ n*max channel bandwidth of each carrier, Maximum frequency range of each band - minimum frequency gaps} for intra-band non-contiguous CA
Where n is the number of aggregated CCs, minimum frequency gaps indicates the sum of the min frequency gap between the upper edge of lower component carrier and lower edge of higher component carrier that UE can support per band combination in two adjacent non-contiguous component carriers. 
FFS for the value of min frequency gaps.” 
Company is encouraged to provide the corresponding TP in next meeting.

CRs: 
R4-2119875 is agreeable.
R4-2119876 is agreeable.
Topic #2: Improvements to MSD table
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118080
	CHTTL
	Observation 1: Since the BCS4/5 is introduced to combinations based on the request rather than being enabled to all combinations, there is no need to analyse all MSD for every existing band combination.
Observation 2: At least for the current BCS4 WI, it seems that it is not necessary to change the format of the MSD table for harmonic and cross band isolation.
Proposal 1: Maintain the current MSD table for harmonic and cross band isolation (i.e. the format of Table 7.3A.4-1 and Table 7.3A.6-1 in TS 38.101-1 remains unchanged.)
Proposal 2: For harmonic and cross band isolation, RAN4 will define the MSD values of the victim channel BWs in the current table if supported. (i.e. 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100MHz channel bandwidth of the affected DL band). Whether to define MSD values for the 35MHz and 45MHz victim channel BWs can be further discuss if needed.

	R4-2118709
	Huawei, HiSilicon
	Observation 1: As the channel bandwidths are increasing, it’s impossible to specify all kinds of channel bandwidth combinations as test cases.
Observation 2: it’s better for RAN4 to limit test configurations for REFSENS exceptions instead of extending them infinitely.
Observation 3: For the band combinations which have REFSENS exceptions due to harmonic interference or cross band isolation, the corresponding MSD requirements can be verified using one of specified test configurations even if REFSENS exceptions are not specified for some bandwidth combination configurations.
Proposal: RAN4 should make final decision to choose option 1 or 2 in this meeting in order to move forward.

	R4-2119591
	Skyworks Solutions Inc.
	[bookmark: OLE_LINK60][bookmark: OLE_LINK59]Proposal 1: (MSD due to harmonic interference)
· Adopt only one MSD test point per aggressor/victim pair of bands and per hit condition (complete harmonic overlap/near miss overlap). This MSD test point is that which leads to the worst-case/highest victim’s MSD level. This corresponds to the lowest victim’s CBW.
· Specify the UL/DL test carrier frequencies and test channel bandwidth.
· Specify the aggressor UL RB Allocation (Lcrb + RBstart) which must guarantee that the UL harmonic PSD is entirely integrated by the victim’s Rx CBW.
· Specify the harmonic order.
· Specify equation-based representation to ensure the removed MSD test points can be calculated.
[bookmark: _Ref79066447]Proposal 2: (MSD due to Cross-Band Isolation)
To greatly simplify and eliminate the following MSD tables:
· Table 7.3A.6-1 (PC3 table), Table 7.3A.6-1a (PC2 table) and to eliminate Table 7.3A.6.2 (NR-CA Cross-band isolation MSD tables); and
· Table 7.3C.2-4 and to eliminate Table 7.3C.2-5 (SUL Cross-band MSD tables).
Adopt the concept of Table 3 where:
· Only one MSD test point is specified per aggressor/victim pair of bands. This MSD test point is that which leads to the worst-case/highest victim’s MSD level. This corresponds to the lowest victim’s CBW.
· Specify the UL/DL test carrier frequencies and test channel bandwidth.
· Specify the aggressor UL RB Allocation as fully allocated.
Table 3: Proposed concept and format changes to Table 7.3A.6-1 and elimination of Table 7.3A.6.2 to capture REFSENS exceptions due to cross-band isolation for the example case of NR CA_n1-n3.
	UL band
	DL band
	UL Fc
	UL BW
	UL RB Allocation
	DL Fc
	DL BW
	MSD

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

	n1
	n3
	[1945]
	[50]
	[270 (RBstart=0)]
	[1877.5]
	5
	[22.5]





	R4-2118713
	Huawei, HiSilicon
	Observation 1: As the channel bandwidths are increasing, it’s impossible to specify all kinds of channel bandwidth combinations as test cases.
Observation 2: it’s better for RAN4 to limit test configurations for REFSENS exceptions instead of extending them infinitely.
Proposal 1: RAN4 don’t specify the 35MHz/45MHz test configurations for REFSENS exceptions due to harmonic interference/ harmonic mixing/cross band isolation for inter-band ENDC, NR CA and SUL band combinations. And the corresponding REFSENS exception requirements can be verified by the test configurations with other channel bandwidths which RAN4 defined.



Open issues summary
Sub-topic 2-1
[bookmark: OLE_LINK83][bookmark: OLE_LINK84]Sub-topic description: The improvement for MSD due to harmonic interference has been discussed in several meetings. The detailed improvements were proposed by companies in WF R4-2107822 and R4-2114920. RAN4 can further discuss how to improve the MSD due to harmonic interference.
Open issues and candidate options before e-meeting:
Issue 2-1-1: How can RAN4 improve the MSD due to harmonic interference?
· Proposals
· Option 1: Adopt only one MSD test point per aggressor/victim pair of bands and per hit condition (complete harmonic overlap/near miss overlap). This MSD test point is that which leads to the worst-case/highest victim’s MSD level. This corresponds to the lowest victim’s CBW.
· Specify the UL/DL test carrier frequencies and test channel bandwidth.
· Specify the aggressor UL RB Allocation (Lcrb + RBstart) which must guarantee that the UL harmonic PSD is entirely integrated by the victyim’s Rx CBW.
· Specify the harmonic order.
· Specify equation-based representation to ensure the removed MSD test points can be calculated.
· [bookmark: OLE_LINK88]Option 2: Based on current existing table, to investigate some additional method that the table will not be horizontally expanded in next meeting.
· Option 2a: Maintain the current MSD table for harmonic (i.e. the format of Table 7.3A.4-1 in TS 38.101-1 remains unchanged.) RAN4 will define the MSD values of the victim channel BWs in the current table if supported. (i.e. 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100MHz channel bandwidth of the affected DL band). FFS for 35MHz and 45MHz victim channel BWs.
· Option 2b: RAN4 don’t specify the 35MHz/45MHz test configurations for REFSENS exceptions due to cross band isolation for inter-band ENDC, NR CA and SUL band combinations. And the corresponding REFSENS exception requirements can be verified by the test configurations with other channel bandwidths which RAN4 defined.
· Recommended WF
· Option 1
Sub-topic 2-2
Sub-topic description: There are three cases to be considered for different UL Tx bandwidths, DL Rx bandwidths and frequency gap between UL and DL carrier frequencies, which are identified in WF R4-2107822 for full RB allocation. RAN4 can further discuss how to improve the MSD due to cross band isolation interference and the table format based on the two options in WF R4-2114920.
 And RAN4 need to further discuss whether to introduce MSD due to CIM interference with UL fewer RB allocation
Open issues and candidate options before e-meeting:
Issue 2-2-1: How can RAN4 improve the MSD due to cross band isolation for the band combinations that only case 3 apply?
· Proposals
· Option 1: To greatly simplify and eliminate the following MSD tables:
· Table 7.3A.6-1 (PC3 table), Table 7.3A.6-1a (PC2 table) and to eliminate Table 7.3A.6.2 (NR-CA Cross-band isolation MSD tables); and
· Table 7.3C.2-4 and to eliminate Table 7.3C.2-5 (SUL Cross-band MSD tables).
· Adopt the concept of Table 3 where:
· Only one MSD test point is specified per aggressor/victim pair of bands. This MSD test point is that which leads to the worst-case/highest victim’s MSD level. This corresponds to the lowest victim’s CBW.
· Specify the UL/DL test carrier frequencies and test channel bandwidth.
· Specify the aggressor UL RB Allocation as fully allocated.
· The table format can be used as below.
	UL band
	DL band
	UL Fc
	UL BW
	UL RB Allocation
	DL Fc
	DL BW
	MSD

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

	
	
	
	
	
	
	
	



· Option 2: Based on current existing table, to investigate some additional method that the table will not be horizontally expanded in next meeting.
· Option 2a: Maintain the current MSD table for cross band isolation (i.e. the format of Table 7.3A.6-1 in TS 38.101-1 remains unchanged.) RAN4 will define the MSD values of the victim channel BWs in the current table if supported. (i.e. 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100MHz channel bandwidth of the affected DL band). FFS for 35MHz and 45MHz victim channel BWs.
· [bookmark: OLE_LINK89]Option 2b: RAN4 don’t specify the 35MHz/45MHz test configurations for REFSENS exceptions due to cross band isolation for inter-band ENDC, NR CA and SUL band combinations. And the corresponding REFSENS exception requirements can be verified by the test configurations with other channel bandwidths which RAN4 defined.
· Recommended WF
· Option 1

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 
	Company
	Comments

	T-Mobile USA
	Issue 2-1-1: Option 1, but we are interested to hear what others think.


	ZTE
	Issue 2-1-1: Option 2. Current we tend to keep the existing table, it may not easy to remove the eixsing requirements. Also we are also aware of the horizontally expanded issue, maybe we can come up with some methods in next meeting. BTW, we  are interested to hear what other think for the equation-based method.

	CHTTL
	Issue 2-1-1: Option 2. 
We think the current table still works and can keep the specs consistency between different releases. Also, for the current BCS4 WI, it seems that it is not necessary to change the format of the MSD table for harmonic and cross band isolation based on our observation.
Though we are ok not to specify 35MHz and 45MHz victim channel BWs, we put FFS in our proposal to see the view of the proponents of 35MHz and 45MHz.
Regarding option 1, we have concern on removing the existing requirements, especially some of them are already introduced in Rel.15. Also the frequency test points for harmonic and cross band isolation are already handled by RAN5, we only need to focus on the requirment itself in RAN4. And we are confused on the proposal that it mentions only one MSD is specified, but it also mentions to specify equation based seems contradicting.

	Qualcomm
	Option 2: Since option 1 specifies the equation method. If only a single test point was used as we do for IMD MSD, then option 2 is fine, but we can understand the RAN5 implications. Simply omitting the MSD requirement due to intermediary BWs seems fine.

	Samsung
	We prefer Option2 and hope to avoid horizontal expansion of the table. Given the reference exception of 35 and 45Mhz could be verified through other BWs which already defined and if there is valid equation-based method, maybe could be presented as a note in spec to guide how to derive the MSD values for 35/45MHz or other BWs to be introduced in the future.

	Huawei
	The reasons why we try to simplify the MSD tables for harmonic interference and cross band isolation are listed below as we provided in previous meeting.
1) it’s impossible to specify all kinds of channel bandwidth combinations as test cases.
2) it’s better for RAN4 to limit test configurations for REFSENS exceptions instead of extending them infinitely
3) Some values calculated by scaling are not very technical or accurate.
4) It may increase RAN4’s workload to maintain once new channel bandwidths are introduced. However, RAN5 just picks to test.
5) Based on the technical analysis, some test cases should be equivalent to each other. No need to list all here.
Anyway, we can compromise to keep current existing table in release 17. But RAN4 clarify not to specify the 35MHz/45MHz test configurations for REFSENS exceptions due to cross band isolation for inter-band ENDC, NR CA and SUL band combinations. And the corresponding REFSENS exception requirements can be verified by the test configurations with other channel bandwidths which RAN4 defined.


	Skyworks
	We apologize for creating confusion on adoption of equation based. Our TP was written at the last minute and it was not reviewed properly prior to uploading. 
For MSD due to harmonics, our intention was to provide 2 sub “option-1”
· option 1a: adopt WF option 1:
·  keep only 1 MSD test point per aggressor/victim pair and per hit condition. This MSD test point is that which leads to the worst-case/highest victim’s MSD level. This corresponds to the lowest victim’s CBW.
· Specify the UL/DL test carrier frequencies and test channel bandwidth.
· Specify the aggressor UL RB Allocation (Lcrb + RBstart) which must guarantee that the UL harmonic PSD is entirely integrated by the victyim’s Rx CBW.
· Specify the harmonic order.

· option 1b: adopt equation based otherwise.
Our preference is option 1a. If we agree to put aside the question if the worst-case/highest victim’s MSD level is kept or not, we should at least agree that if the UL aggressor harmonic is perfectly centered and completely integrated by the smallest victim’s CBW, then there is no need to duplicate this collision condition over and over again across all of the victim’s CBW since we do not verify any new desense mechanisms. We are only verifying that the MSD scales with CBW. This is why if RAN4 consensus is to keep these redundant test points, RAN4 may just as well adopt equation-based representation. This the reason why we meant to propose option 1b. But we do not prefer option 1b for the reasons provided by Huawei and because it does not reduce the number of test points.
Regarding the justification to adopt the “highest victim’s MSD” test point: this makes MSD due to harmonic interference consistent with the RAN4 convention on MSD due to dual UL interference where the highest MSD test points are systematically captured. Capturing only the highest MSD test point is sufficient to verify a UE RF-FE linearity and harmonic control, there is no need to verify this for all Rx CBW.
If RAN4 consensus is for option 2, then we need to understand why should 35 and 45MHz be exempted from MSD evaluation. 
To CHTTL and Qualcomm: we hope the clarification on the proposal for equation based helps. This was not intended to be part of option 1, we are sorry for the confusion.
To all interested companies, we are open to engage off-line discussions if that can help seek a compromise.

	Apple
	Issue 2-1-1: How can RAN4 improve the MSD due to harmonic interference?
Option 1
Issue 2-2-1: How can RAN4 improve the MSD due to cross band isolation for the band combinations that only case 3 apply?
Option 1


 
Sub topic 2-2 
	Company
	Comments

	T-Mobile USA
	Issue 2-2-1: We are interested in Option 1, but we have a question: Would the aggressor BW always be the maximum? What would happen if the maximum BW is optional for a given release and the UE doesn’t support the maximum BW?  

	ZTE
	Issue 2-1-1: Option 2.
For option 1, we have the same quesion of TMUSA. Also it may not a easy way to define LCRB.

	CHTTL
	Issue 2-2-1: Option 2.
Same comment as 2-1-1.

	Qualcomm
	Option 2. 
Simply grow table in a vertical fashion with the increased UL configuration for BCS4 per band combination request, So, another row would be added for MSD for CA_n41-n66 with 270RB (30KSCS) UL configuration in addition to the restricted UL configuration of BCS0.
If the victim band is within reach of TXACLR1 and TXACLR2, we introduce MSD (BCS0/1) in that section as in CA_n1-n3, and CA_n1-n40, which uses option 1 format.
If the aggressor band has 2 CCs such as CA_n1-n40B (BCS0,1,4), we introduce IMD5 MSD in the IMD MSD table. The framework is already in place.
Regarding the comment of optionally supported BW. The MSD would be specified for mandatory BCS0, and then UE has option whether or not to support the MSD for the optionally supported BW in BCS4.

	Samsung
	Option2

	Huawei
	To T-Mobile, currently we still use the limited UL RB configuration in the existing table which may have the issue you raised. Since we can’t list all the all kinds of channel bandwidth combinations as test cases, QC’s proposal may increase the workloads in two dimensions.
The table format in option 1 is a very good way forward. Alternatively, we choose limited test configurations (more than one test configuration). FRC method used for BS REFSENS can be also considered, which using FRC with small channel bandwidth cover larger channel bandwidth. Technically, RAN4 have some room to further improve the MSD table. However, I can understand companies want to keep current spec stable. 
Thus, we can compromise to keep current existing table in release 17. But RAN4 clarify not to specify the 35MHz/45MHz test configurations for REFSENS exceptions due to cross band isolation for inter-band ENDC, NR CA and SUL band combinations. And the corresponding REFSENS exception requirements can be verified by the test configurations with other channel bandwidths which RAN4 defined.

	Skyworks
	Option 1. Adopting the proposed table format proposed has numerous advantages:
· it eliminates inconsistencies in the current table where, for certain band combinations, UL RB allocation increases with victim Rx CBW (example n1-n40). For other combinations, MSD is clearly under-estimated due to too small aggressor CBW/RB configuration (example n1-n3);
· it makes requirements of MSD due to Xband consistent with the convention used for MSD due to dual UL interference: the highest MSD test point is systematically captured;
· it simplifies the workload for BCS4 since only 1 configuration needs to be evaluated for MSD;
· it makes the MSD tables due to counter-intermodulation (C-IM) a good complement to this proposal;
· it eliminates redundant test points. The situation is similar to MSD due to harmonic interference; when Xband MSD is verified with constant aggressor UL RB allocation and UL CBW, we are not verifying new Tx chain non-linearities or new Tx-Rx chain isolation performance, we simply integrate different regions of the Tx noise PSD.
To T-Mobile: This is a good question. We could consider having one additional test point which uses the CBW immediately lower to the highest CBW but for which we have mandatory support. This would mean we would have 2 MSD test points per aggressor/victim pair. This is still a huge improvement over the existing convention, and a time saver for BCS 4 MSD evaluation.
If option1 is not adopted, then we would like to ask why should 35MHz and 45MHz MSD analysis be skipped for BCS 4?
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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 and 2-2
	Option 1: Huawei, Skyworks, Apple, (T-Mobile is interested in Option 1)
Option 2: ZTE, CHTTL, Qualcomm, Samsung, 
Option 2b: Huawei
From moderator’s perspective, on one hand, there are some weakness in current MSD table due to harmonic interference and cross band isolation, e.g. maintenance workload, values which are not very accurate and technical, test cases with different bandwidth combinations can’t be extended infinitely, and scaling method is inconsistent. It’s meaningful for RAN4 to evolve the MSD table due to harmonic interference and cross band isolation. On the other hand, companies want to keep the specs consistency between different releases and evolve smoothly. It’s very challenge to find balance point between evolution and keeping consistency. Since RAN4 is driven by contributions, technical and valuable analysis should be encouraged. Moderator decided to allocate a WF to encourage the proponent to find a good balanced solution in Release 17.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
To discuss the WF.




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  

	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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

	WF number
	Comments collection

	R4-211xxxx
	WF on how to improve MSD tables in Rel-17	 (Skyworks Inc.)

	
	Company B

	
	


Summary for 2nd round 
WF R4-2119878 is agreeable.
Topic #3: MSD due to Tx non-linearities interference in 1st and 2nd adjacent channel of UL band
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118711
	Huawei, HiSilicon
	In RAN4#99 meeting, the MSD due to Tx non-linearity interference in 1st and 2nd adjacent channel of UL band is identified. 
•	Case 1: Tx ACLR1 is overlapping with the Rx DL channel.
•	Case 2: Tx ACLR2 is overlapping with the Rx DL channel without Tx ACLR1 overlapping.
Besides, CA_n1-n3_BCS1 has been introduced into spec. The MSD in Rx band n3 for UL band n1 50MHz need to be specified.

	R4-2117294
	Qualcomm Incorporated
	Observation 1: Data shows that the worst-case MSD is with a full UL configuration.
Proposal 1: Use the RB allocation that gives the worst-case MSD, as highlighted in Table 1.
	Cases
	UL band
	DL band
	UL Fc
	UL BW
	UL RB Allocation
	SCS
	DL Fc
	DL BW
	MSD

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

	Edge RBs
	n1
	n3
	1945
	50
	25
	15
	1877.5
	5
	16.9

	Full
	n1
	n3
	1945
	50
	270
	15
	1877.5
	5
	23.2

	Edge RBs
	n40
	n1
	2340
	≥80
	50
	30
	2150
	20
	21.4

	Full
	n40
	n1
	2350
	100
	270
	30
	2167.5
	5
	32.7






Open issues summary
Sub-topic 3-1
For MSD due to Tx non-linearities interference in 1st and 2nd adjacent channel of UL band, is the draft CR R4-2118711 acceptable?
· Option 1: R4-2118711 can be endorsed.
· Option 2: The MSD value for CA_n1-n3 is 23.2 as proposed in R4-2117294
· Option 3: Others
Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 
	Company
	Comments

	Qualcomm
	Option 3: We would like to average the value in our contribution to get 22.9dB MSD for CA_n1-n3. Please also consider the MSD due to CA_n1-n40.

	Huawei
	To QC, no problem. I can revise the draft CR.

	Skyworks
	Option 1. Thank you Huawei for bringing this CR. 22.5 dB is the value we measured in our previous contributions. This new table could be avoided if we manage to reach consensus on option 1 – topic 2.2. Could the CR approval be postponed until round 2?
To Qualcomm: The average 22.9dB and 22.5dB is 22.7dB MSD, ie a 0.2dB MSD increase. Compared to 22.5dB, 0.2dB increase will make no difference to the overall link performance. Is this correction really needed?


 

CRs/TPs comments collection
Companies can comment the CR directly.
	CR/TP number
	Comments collection

	R4-2118711
	Company A

	
	Company B

	
	



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

	Sub-topic#3-1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
To revise CR R4-2118711 in the 2nd round.




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  

	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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
	CR/TP number
	Comments collection

	Revision of R4-2118711
	Company AQualcomm
In response to Skyworks in the 1st round, the average of 23.2dB and 22.5dB is 22.9dB. Please consider the average in the revision.
Also to HW and Skyworks, please update the MSD due to CA_n1-n40 in this table as well and when the consensus of the new table is reached, we can reassess, but as of today with currently released implementation, the MSD values are missing and must be added.

	
	Company BSkyworks: We were initial proponents of bringing these new test points using measurement data, so we share the same view as Qualcomm and Huawei: these MSD values are needed.  As commented in round 1, this CR is not needed if we apply the WF MSD simplifications starting in Rel.17 (WF option1). However, some companies have expressed their preference to apply these simplifications starting from Release 18 (WF option 2). Our preference is to postpone the decision until the applicability of WF simplifications are discussed at next meeting.
In case the consensus is to apply the WF simplifications starting from Rel.18 we would be ok to introduce the new ACLR1/ACLR2 MSD test points in Rel.17 as long as:
1) it is clarified that for Rel.17, BCS4/BCS5 remain a per combination request and does not become an automatically approved BCS,
2) The scope of Basket WI on new CBW [111] is updated to account for the fact that in Rel.17 a BCS4/BCS5 combination may face similar issues than EN-DC when a new CBW is introduced; some MSDs may be missing making the specifications incomplete. MSD updates for impacted BCS4 combinations should then become in scope of this basket WI. If the WF simplifications are applied in Rel.17, then the scope of basket WI does not need to be updated.

	
	


Summary for 2nd round 
Draft CR R4-2119878 is postponed.
Topic #4: Reply LS on NR CA capability for BCS5
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117055
	Nokia, Nokia Shanghai Bell
	Observation 1: There is no specific reason to keep BCS5 in the specifications given that BCS4 with minimum channel bandwidth can be release independent from Rel-15.
Observation 2: The answers for the question 1 and 2 are as follows.
RAN4 agreed that BCS5 is going to be removed from TS38.101-1 and -3. Accordingly, RAN4 also agreed that minimum channel bandwidth in the solution 2 in R4-2108002 can be indicated in BCS4 from Rel-15 as release independence.

	R4-2117056
	Nokia, Nokia Shanghai Bell
	BCS5 is not necessary anymore since R2-2109073 clarified that minumum channel bandwidth can be release independent from Rel-15 so that the minimum channel bandwidth can be indicated in BCS4.

	R4-2117057
	Nokia, Nokia Shanghai Bell
	BCS5 is not necessary anymore since R2-2109073 clarified that minumum channel bandwidth can be release independent from Rel-15 so that the minimum channel bandwidth can be indicated in BCS4.

	R4-2118144
	Qualcomm Incorporated
	Observation 1: As concluded in RAN2, it is technically feasible to make BCS5 release independent and early implementation since Rel-15.
Proposal 1: Introduce BCS5 in release independent manner and it can be implemented from Rel-15.
Proposal 2: BCS5 can be reported together with BCS4 only for the case that UE can support all the channel bandwidth permutations, i.e., UE supporting BCS4 can report BCS5.

	R4-2118187
	ZTE Corporation
	Question 1: Is BCS5 required to be release independent by RAN4?
In RAN4’s study, band configuration with BCS5 is release independent from Rel-17 due to legacy BS cannot understand the new signalling if UE reports the new signalling. However, BCS4 is release independent from Rel-15, so no new signalling for BCS4, like the traditional BCSs. 
Therefore, in our understanding, the answer for Question 1 is clear in RAN4, i.e. band configuration with BCS5 is release independent from Rel-17, which is not required to be release independent from Rel-15.
Question 2: Can BCS5 be reported together with BCS4 or no
Answer: It depends on whether or not reported minimum channel bandwidths for BCS5 is equal to the minimum channel bandwidth of BCS4. If it is equal, then BCS4 and BCS5 can be reported together. Otherwise,  BCS4 and BCS5 can not be reported together.

	R4-2118444
	Xiaomi
	Proposal 1: RAN4 required BCS5 with new signaling release independent from REl-15.
Proposal 2: BCS5 can be reported together with BCS4.

	R4-2118710
	Huawei, HiSilicon
	Observation 1: RAN4 reached an agreement that BCS4 is introduced release-independent with no new signalling and BCS5 is introduced with new signalling in Rel-17.
Observation 2: Since legacy BS can’t perceive the new capability of minimum channel bandwidth per CC per BC for BCS5, BCS5 feature can’t be release independent technically.
Observation 3: “allowing for early implementation” doesn’t mean release independent.
Proposal 1: BCS5 isn’t required to be release independent by RAN4 based on the agreement in WF R4-2107821.
Logically, BCS5 can’t be reported together with BCS4. Since BCS4 has no restriction on the minimum channel bandwidth per CC per BC, it means network can schedule UE without considering the minimum channel bandwidth per CC per BC. However, if BCS5 is reported, it means network should consider the restriction on the minimum channel bandwidth per CC per BC. Thus, BCS5 can’t be reported together with BCS4 in order to avoid the ambiguity when network configure channel bandwidth for UE.
Proposal 2: BCS5 can’t be reported together with BCS4.

	R4-2118882
	OPPO
	Question 1: Is BCS5 required to be release independent by RAN4?
Regarding the question 1, it has been agreed in RAN4 that BCS4 and BCS5 shall be requested together because there is no difference in the MSD analysis, and also in the RAN2 LS it is clear that with the magic sentence BCS5 can also be supported from Rel-15. Therefore, in our view BCS5 should be also release independent together with BCS4.
Proposal 1:         Reply RAN2 that “Yes, BCS5 should be also release independent from Rel-15”.

Question 2: Can BCS5 be reported together with BCS4 or not?
Regarding the question 2, in our view there is no need to report both BCS5 and BCS4 to NW, UE can report either BCS4 or BCS5 for a band combination.
Proposal 2:         Reply RAN2 that “No, UE can report either BCS4 or BCS5 for a band combination”.



Open issues summary
Sub-topic 4-1
Sub-topic description: Original RAN2 LS R2-2109073
RAN2 discussed whether BCS5 can be release independent, as it is technically feasible to make BCS5 release independent by Introducing the signalling for BCS5 from Rel-17 with a magic sentence in the specification allowing for early implementation since Rel-15, from the perspective of RAN2. However RAN2 did not reach any consensus on the BCS5 early implementation. RAN2 also discussed whether BCS4/5 can be reported together or not and did not conclude. To complete the design of BCS4/5 in the RAN2 specification, RAN2 would like to ask the followings:
Question 1: Is BCS5 required to be release independent by RAN4?
Question 2: Can BCS5 be reported together with BCS4 or not?
Open issues and candidate options before e-meeting:
Issue 4-1-1: Is BCS5 required to be release independent by RAN4?
· Proposals
· Option 1: Yes (Qualcomm, Xiaomi, OPPO)
Option 1a: BCS5 is going to be removed from TS38.101-1 and -3. Minimum channel bandwidth in the solution 2 can be indicated in BCS4 from Rel-15 as release independence. (Nokia)
· Option 2: No, based on the agreement in WF R4-2107821 (Huawei, HiSilicon, ZTE)
· Option 3: Others
· Recommended WF
· TBA
Issue 4-1-2: Can BCS5 be reported together with BCS4 or not?
· Proposals
· Option 1: Yes (Qualcomm, Xiaomi)
· Option 2: No (Huawei, HiSilicon, ZTE, OPPO)
· Option 3: Others
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 4-1 
	Company
	Comments

	T-Mobile USA
	Issue 4-1-1: We don’t have a strong view on Option 1 vs. Option 2, although the previous agreement was that BCS5 would be available from Rel-17. However, we would have concerns with Option 1a. Our understanding is that implementing BCS4 can be done without any ASN.1 change, where BCS5 would require an ASN.1 update. Because of this we would be concerned about the timing for all gNBs to support the minimum channel BW IE, so we would prefer to keep BCS4 and BCS5 separate. 
Issue 4-1-2: Option 2: It makes no sense to us for a UE to indicate both BCS4 and BCS5. If a UE supports BCS4 then it supports all channel BW and BCS5 is not needed. It could lead to ambiguity if a UE reported both BCS4 and BCS5 with a minimum channel BW that is higher than the lowest BW that the UE supports. How is the network supposed to interpret that? To avoid problems, we think a UE should only report BCS4 or BCS5, not both. 



	ZTE
	It seem moderator didn’t reflect our views correctly. So we would like to make further clarification below.
Issue 4-1-1: We think the question from RAN2 in unclear. In our understanding, release independent is the characteristic of band combination, regardless of BCS. From this perspective, our answer is Option 1. 
But we need to decide which release should be independent from? That’s our main concern. Therefore, our understanding is “band configuration with BCS5 is release independent from Rel-17, which is not required to be release independent from Rel-15”. We also prefer to keep BCS4 and BCS5 separately, otherwise, why do RAN4 introduce BCS4 and BCS5 at the same time?
Issue 4-1-2: In our contribution, we think it depends on whether or not reported minimum channel bandwidths for BCS5 is equal to the minimum channel bandwidth of BCS4. If it is equal, then BCS4 and BCS5 can be reported together. Otherwise,  BCS4 and BCS5 can not be reported together.


	Qualcomm
	Issue 4-1-1: The RAN4 agreements on introducing BCS5 from Rel-17 was per the assumption that BCS5 only has to be implemented from Rel-17 due to introducing a new signalling. But per RAN2’s LS, RAN2 concluded that it is feasible to make BCS5 release independent from Rel-15. Therefore, BCS5 should be introduced with release independent from Rel-15 to extend the applicability. It is true that option 1a is the easiest way to introduce BCS4 concept since we don’t need to differentiate BCS4 and BCS5 anymore. We’re fine with either option 1a or option 1.
Issue 4-1-2: We’d like to clarify our position. Per our understanding, the RAN2’s question is to ask whether a UE supporting BCS4 can report BCS4 and BCS5 together. Actually, reporting multiple BCSs is allowed for legacy BCSs. For example, the BCS0 is introduced in Rel-15 for one band combination, and then BCS1 is introduced in Rel-16 with additional channel BW. The Rel-16 UE could report BCS0 and BCS1 together since BCS1 might not be understood by legacy network. For BCS4 and BCS5, here is the similar situation. So BCS4 and BCS5 can be reported together ONLY if UE can support all the possible permutations of channel BW. In this case, network should treat this UE can support all the channel bandwidths which would not lead any ambiguity (ignore the min CBW signaling if they are not consistent). Therefore, we would like to propose Option 3: UE supporting BCS4 can report BCS5 together.

	Xiaomi
	Issue 4-1-1: Option1 and Option1a are OK. Considering from the point of simplified signalling, Option1a is better. But considering the upgrade of the network, supporting the signaling of min CBW need update the ASN.1, not all gNBs can upgrade ASN.1 in time, to make BCS4 could apply ASAP, it’s OK to allow BCS4 and BCS5 coexist. Now RAN2 has clarified that introducing the signalling for BCS5 from Rel-15 is technically feasible, it’s not necessary to restrict the signalling for BCS5 from Rel-17. Therefore, we support the signalling for BCS5 release independent from Rel-15.
Issue 4-1-2: Option1, BCS5 with signaling can equal to BCS4 when the IE reports minimum channel bandwidths for BCS5 equal to the minimum channel bandwidth of BCS4. In this case, What is the rule UE decides to report BCS4 or BCS5? Actually, the UE can’t know whether the network can recognize BCS4 or BCS5 with signaling or both in advance, therefore, allowing the UE report both is more reasonable, which one can be recognized depends on the capability of network.

	Ericsson
	Issue 4-1-1, We don’t have a strong view on Option 1 or 2, but we think Option 1 makes more sense.
For Option 1a, we share the T-Mobile US concern on timing for introduction of BCS5 compared to BCS4 and don’t see that BCS5 can be removed.
Issue 4-1-2, we go for Option 2.

	Huawei
	Issue 4-1-1,
Option 2. I don’t have strong view if UE vendors want to implement this Rel-17 IE (minimum channel bandwidth) in the early release. However, the key issue is that “allowing for early implementation” doesn’t mean release independent. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]As explained by TMO, implementing BCS4 can be done without any ASN.1 change, where BCS5 would require an ASN.1 update. Legacy BS can’t perceive the new capability of minimum channel bandwidth per CC per BC for BCS5, BCS5 feature can’t be release independent technically. That’s why we introduce BCS4 and BCS5 separately. As we agreed, BCS5 is release independent from Rel-17. If it’s true that BCS5 can be release independent from Rel-15, logically we should go Option 1a. But we see many companies have concerns option 1a. That means BCS5 isn’t required to be release independent from Rel-15.
Issue 4-1-2,
Option 2.
The reason why we introduce BCS5 is that a lower capability UE can’t report BCS4. BCS4 and BCS5 represent two different capabilities. There is a kind of mutuality in logic. As companies comment that BS may be confused how to scheduling, if UE reports BCS4 and BCS5 together.

	OPPO
	Issue 4-1-1: Is BCS5 required to be release independent by RAN4?
Option 1: Yes
Issue 4-1-2: Can BCS5 be reported together with BCS4 or not?
Option 2: No

	Nokia
	Issue 4-1-1: Is BCS5 required to be release independent by RAN4?
We withdraw our proposal of option 1a.
Issue 4-1-2: Can BCS5 be reported together with BCS4 or not?
Option 2: No


 
CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2117056
(CR for 38.101-1)
	ZTE: Actually we have similar questions before that why RAN4 needs two all-powerful BCSs since from RAN4 aspect, the function are the same, the only different is the signalling which aims to solve the release indepent problem. If removing BCS5, does it mean we go back to the origin?, also it seem RAN2 is discussing the BCS5 related issue, so if RAN4 agree to remove BCS5 in the end, then it should be captured in the LS to RAN2.

	
	 Ericsson: There is a timing difference between introduction of BCS4 and BCS5, therefore we need to keep BCS4 and BCS5 separated

	
	Huawei: same comments on topic 4-1.

	
	Nokia: we withdraw this CR

	R4-2117057
(CR for 38.101-3)
	ZTE: same as above.

	
	Ericsson: There is a timing difference between introduction of BCS4 and BCS5, therefore we need to keep BCS4 and BCS5 separated

	
	Huawei: same comments on topic 4-1.

	
	Nokia: we withdraw this CR



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#4-1
	Issue 4-1-1: Is BCS5 required to be release independent by RAN4?
BCS5 is required to be release independent by RAN4: Qualcomm, Xiaomi, Oppo.
BCS5 is not required to release independent by RAN4: Huawei, HiSilicon, ZTE
Have no strong view: T-Mobile, Ericsson.
Withdraw option 1a: Nokia
Tentative agreements:
Candidate options:
Option 1: BCS5 is required to be release independent by RAN4
Option 2: BCS5 is not required to release independent by RAN4
Recommendations for 2nd round:
Further discuss two options in the 2nd round.

Issue 4-1-2: Can BCS5 be reported together with BCS4 or not?
BCS5 can be reported together with BCS4: Qualcomm, Xiaomi, ZTE(if BCS4 and BCS5 are identical)
BCS5 can’t be reported together with BCS4: Huawei, HiSilicon, T-Mobile, Ericsson, Nokia, OPPO, ZTE (if BCS4 and BCS5 are not identical)
It could lead to ambiguity if a UE reported both BCS4 and BCS5 with a minimum channel BW that is higher than the lowest BW that the UE supports. It may cause confusion from network scheduling perspective. The reason why we introduce BCS5 is that a lower capability UE can’t report BCS4. BCS4 and BCS5 represent two different capabilities.
Tentative agreements:
BCS5 can’t be reported together with BCS4 since BCS5 represent a lower capability than BCS4.
Candidate options:
Recommendations for 2nd round:
Further discuss the tentative agreements in the 2nd round.




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  

	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)
Moderator can provide the compromised answer for Q1 and two answers based on the summary of 1st round here. Companies are encouraged to provide your views and suggestions on the proposed answers.
Answer1: BCS5 is not required to be release independent from RAN4 perspective, but RAN4 are open to allow UE to implement the BCS5 and corresponding Rel-17 signalling, i.e. “minimum channel bandwidth FSPC” in the early release per UE vendor’s request.
· Proposals
· Option 1: Agree
· Option 2: If some modification is needed or other suggestions, please provide.
· Recommended WF
· TBA
Answer2: BCS5 can’t be reported together with BCS4 since BCS5 represent a lower capability than BCS4.
· Proposals
· Option 1: Agree
· Option 2: If some modification is needed or other suggestions, please provide.
· Recommended WF
· TBA
Sub topic 4-1 
	Company
	Comments

	ZTE
	Answer 1: Option 2.
We think ‘BCS5 is not required to be release independent from RAN4 perspective’ it not clear. Since we think BCS5 is release independent from Rel-17 is some kind of release independent, especially for Rel-17 onwards releases. We understand the intention from RAN2 is for BCS5 release independent from Rel-15, and it seems ‘early implementation’ approach in RAN2 can apply all the cases no matter which ralease independent from in RAN4. However, we think it would better to keep the previous agreements.
So would it better to modify as“BCS5 is not required to be release independent from R15 from RAN4 perspective, ...?

Answer 2: Option 2.
We would like to ask a question for clarification: are there any agreements to say BCS5 represent a lower capability than BCS4?
If  not, in our view, we need to consider all the cases such as BCS5 can or cannot be identical to BCS4. If yes (identical), then we think BCS4 and BCS5 can be reported together, but if no (not identical), then we are ok with Option 1.

	Qualcomm
	Answer 1: Option 2.
Regarding the RAN4’s previous agreements on introducing BCS5 + new signalling in Rel-17, it was to agree to introduce the new signalling in Rel-17, but whether can be introduced from early release such as Rel-15 should depend on the RAN2’s expertise and conclusion. In RAN2’s LS, it is obvious that BCS5+signalling can be introduced as release independent from Rel-15 from RAN2 perspective. From RAN4 perspective, we don’t see any harm to introduce BCS5 from early release, and it can provide more flexibility for UE and reduce the IoDT efforts. In addition, it will not have any impact on the BCS4 agreements. So we think it is reasonable to allow BCS5+singling to be implemented from early release. Considering the different understanding on the release independent and early implementation from companies, we have the following suggestions:
Answer 1: From RAN4 perspective, BCS5 and corresponding signalling, i.e., min. channel BW is allowed for early implementation from Rel-15.

Answer 2: Option 2.
We share the similar view as ZTE that we don’t have any agreements to say BCS5 represent a lower capability than BCS4. Actually, it depends on what’s the min. BW signalling reported by UE in BCS5, in case the min. BW in BCS5 is equal to min. BW for single carrier operation, BCS4 and BCS5 are the same. So it is not accurate to say BCS5 cannot be reported together with BCS4. With that, we have the following suggestions:
Answer 2: If UE can support all the possible permutations of channel bandwidth, i.e., UE supporting BCS4, BCS5 can be reported together with BCS4. Otherwise, BCS5 can’t be reported together with BCS4.


	Xiaomi
	Answer 1: agreed QC’s comments, in before RAN4 meeting, RAN4 just agreed to introduce BCS5 with new signaling in R-17, there is no any discussion on the release independent issue for BCS5 and new signaling. To keep the previous agreements and provide more flexibility for UE and reduce the IoDT efforts:
Answer 1: From RAN4 perspective, BCS5 and new signaling were introduced in Rel-17, and BCS5 with new signalling is allowed for early implementation from Rel-15.
Answer 2: share similar view with QC and ZTE, in before meeting, there is no any agreements to say BCS5 represent a lower capability than BCS4, RAN4 can’t answer Yes or No simply, it should separately consider the answer according to different use cases, we support QC’s proposal:
 Answer 2: If UE can support all the possible permutations of channel bandwidth, i.e., UE supporting BCS4, BCS5 can be reported together with BCS4. Otherwise, BCS5 can’t be reported together with BCS4.

	OPPO
	Answer1: BCS5 should be allowed to release independent from Rel-15. Not sure how this can be achieved, i.e. “BCS5 is not required to be release independent from RAN4 perspective, but RAN4 are open to allow UE to implement the BCS5 and corresponding Rel-17 signalling, i.e. “minimum channel bandwidth FSPC” in the early release per UE vendor’s request.”
Answer 2: Option 1 will be simpler.

	Nokia
	Answer 1:
If we cannot reach a consensus, the previous agreement should apply.
Answer 2: Option 1
We also can see that situation in an angle that given that it would be likely that gNB supports BCS5 would also support BCS4, there is no reason and gain for UEs to report BCS4 and BCS5 together. And it just would increase possibility to make the network confused.

	Huawei
	Answer 1:
Qualcomm and Xiaomi’s suggestion didn’t answer the RAN2’s Q1 directly.
Considering ZTE’s suggestion, how about the following revision for answer 1:
BCS5 is not required to be release independent from R15 from RAN4 perspective. From RAN4 perspective, BCS5 and new signaling were introduced in Rel-17, and BCS5 with new signalling is allowed for early implementation from Rel-15.
Answer 2:
We share the same view with Nokia. If BCS5 can be reported together with BCS4 only under the condition that BCS5 can or cannot be identical to BCS4, I don’t understand why UE just choose one of BCS4 and BCS5 to report. What benefits can we get to report both BCS4 and BCS5?
To ZTE, the technical reason why we introduce BCS5 is IoDT efforts. That means UE which can’t all the possible permutations of channel bandwidth will report BCS5. Thus, BCS5 is a lower capability than BCS4. That’s RAN4’s common understanding.

	Ericsson
	We support and agree on the Huawei comments above.

	Xiaomi
	Answer 1: I think it will cause some confusion to RAN2 if RAN4 answered BCS5 is not required to be release independent from R15 but allowed for early implementation from Rel-15, although RAN2 will just add a magic sentence to make it early implementation from Rel-15.
To Huawei:
Could you agree only reply last part?
From RAN4 perspective, BCS5 and new signaling were introduced in Rel-17, and BCS5 with new signalling is allowed for early implementation from Rel-15.
Answer 2: To Huawei, yes, RAN4 introduced BCS5 is to IoDT efforts. I can support BCS5 can’t be reported together with BCS4 if most companies support it.

	Qualcomm
	For Answer 1, we share the same view as Xiaomi. We prefer the wordings provide by Xiaomi. 



Summary for 2nd round 
After offline discussion, the following tentative agreements proposed by moderator seem agreeable for all the companies. Please chairman further check on Friday GTW session. A new replied LS can be allocated which can be handled by Xiaomi, if the contents can be agreed by working group.
Tentative agreements:
1. BCS5 can’t be release independent from R15 from RAN4 perspective. (To be captured in RAN4#101-e Chairman note)
2. To reply RAN2’s LS with following wordings.
Question 1: Is BCS5 required to be release independent by RAN4?
Answer 1: From RAN4 perspective, BCS5 and new signaling were introduced in Rel-17, and BCS5 with new signaling is allowed for early implementation from Rel-15.
Question 2: Can BCS5 be reported together with BCS4 or not?
Answer 2: BCS5 can’t be reported together with BCS4

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	CR 38.101-1 to improve how to include BCS4 and BCS5
	Ericsson
	

	CR 38.101-3 to improve how to include BCS4 and BCS5
	Ericsson
	

	LS for NR CA capability for BCS5
	Huawei
	

	WF on how to improve MSD tables in Rel-17
	Skyworks Inc.
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	

	R4-2117055
	Necessity of BCS5
	Nokia, Nokia Shanghai Bell
	WithdrawNoted
	

	R4-2117056
	Removal of BCS5 from 38.101-1
	Nokia, Nokia Shanghai Bell
	Withdraw
	

	R4-2117057
	Removal of BCS5 from 38.101-3
	Nokia, Nokia Shanghai Bell
	[bookmark: _GoBack]Withdraw
	

	[bookmark: _Hlk86239851]R4-2118080
	Discussion on the MSD requirements with the consideration of BCS4
	CHTTL
	Noted
	

	R4-2118144
	Discussion of LS on NR CA capability for BCS5
	Qualcomm Incorporated
	Noted
	

	R4-2118187
	Draft Reply LS on NR CA capability for BCS5
	ZTE Corporation
	Noted
	

	[bookmark: _Hlk86237400]R4-2118443
	Discussion on the remaining issue of BCS4
	Xiaomi
	Noted
	

	R4-2118444
	Reply LS for NR CA capability for BCS5
	Xiaomi
	Noted
	

	[bookmark: _Hlk86237646]R4-2118500
	draft CR 38.101-1 to improve how to include BCS4 and BCS5
	Ericsson
	Not Pursued
	

	R4-2118501
	draft CR 38.101-3 to improve how to include BCS4 and BCS5
	Ericsson
	Not Pursued
	

	[bookmark: _Hlk86239979]R4-2118709
	Discussion on how to move forward for simplifying extended MSD table
	Huawei, HiSilicon
	Noted
	

	R4-2118710
	Discussion and Draft replied LS for NR CA capability for BCS5
	Huawei, HiSilicon
	Noted
	

	R4-2118711
	Draft CR for 38.101-1 to specify MSD due to Tx non-linearities interference in 1st and 2nd adjacent channel of UL band
	Huawei, HiSilicon
	Revised
	

	R4-2118712
	CR for 38.101-3 to correct the editorial errors for general paragraph
	Huawei, HiSilicon
	Withdraw
	

	R4-2118882
	R17 BCS4 LS reply
	OPPO
	Noted
	

	[bookmark: _Hlk86237818]R4-2119087
	CR for 38.101-3 to correct the editorial errors for general paragraph
	Huawei, HiSilicon
	Agreeable
	

	[bookmark: _Hlk86240001]R4-2119591
	BCS4 MSD improvements
	Skyworks Solutions Inc.
	Noted
	

	R4-2117294
	BCS4 MSD for inter-band EN-DC combinations, DC_3_n1, DC_1_n40
	Qualcomm Incorporated
	Noted
	

	[bookmark: _Hlk86240026]R4-2118713
	Discussion on how to handle MSD for 35/45MHz
	Huawei, HiSilicon
	Noted
	

	R4-2118451
	TP for TR 38.862 on the maximum aggregated bandwidth for intra-band CA with BCS4/BCS5
	Xiaomi
	Return to
	



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

	R4-2119875R4-210xxxx
	CR on … CR 38.101-1 to improve how to include BCS4 and BCS5
	XXXEricsson
	Agreeable
	Draft had been uploaded: draft R4-2119875 CR 38.101-1 to improve how to include BCS4 and BCS5

	R4-2119876
	CR 38.101-3 to improve how to include BCS4 and BCS5
	Ericsson
	Agreeable
	Draft had been uploaded: draft R4-2119876 CR 38.101-3 to improve how to include BCS4 and BCS5

	R4-2119878
	WF on how to improve MSD tables in Rel-17
	Skyworks Inc.
	Approved
	

	R4-2119879	
	Draft CR for 38.101-1 to specify MSD due to Tx non-linearities interference in 1st and 2nd adjacent channel of UL band
	Huawei
	Postponed
	

	R4-2118451
	TP for TR 38.862 on the maximum aggregated bandwidth for intra-band CA with BCS4/BCS5
	Xiaomi
	Postponed
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



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
Annex 
Contact information
	Company
	Name
	Email address

	Huawei
	Peng (Henry) Zhang
	zhangpeng169@Huawei.com

	Skyworks Solutions Inc
	Laurent Noel
	laurent.noel@skyworksinc.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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