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[bookmark: _GoBack]Email discussion for contributions submitted under agenda item 5.7 “Issues arising from basket WIs but not subject to block approval” for UE RF and NR-U intra-band contiguous ULCA, and additional documents submitted to NR band related band combination baskets that require discussion.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Discussion and potential approval of CRs. Proposals for way forward.
· 2nd round: Finalization of CRs and way forwards.
Topics:
1. CA_n5B MSD
2. NR-U contiguous UL CA 
3. Band combinations corrections for FR1 (including related discussion papers)
4. Documents moved from basket approval
Topic #1: CA_n5B
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117199
CA_n5B MSD
	Qualcomm Incorporated
	[bookmark: _Ref78976643]Proposal 1: Use the CA_n5B BCS in Table 3 and CA_n5B MSD in Table 4. 25MHz aggregated BW test points are for further discussion.
Table 3: Proposed CA_n5B BCS Table Request.
	NR CA configuration
	Uplink NR CA 
configurations
	channel bandwidths
for carrier [MHz]
	channel bandwidths
for carrier [MHz]
	Maximum aggregated 
bandwidth
	Bandwidth combination set

	CA_n5B
	CA_n5B
	5, 10, 15
	5, 10, 15
	20
	0

	
	-
	5, 10, 15, 20
	5, 10, 15, 20
	25
	1


Table 4: Proposed changes to Table 7.3A.2.1-1 to capture CA_n5B MSD.
	CA configuration
	SCS
(PCC/ SCC)
(kHz)
	Aggregated channel bandwidth (PCC+
SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBNC (dB)
	SCC ΔRIBNC (dB)
	Duplex mode

	CA_n5B
	15/15
	15MHz + 5MHz
	15 (RBstart = 64) 
	5 (RBstart = 0)
	29.8
	21.7
	

	
	
	10MHz + 10MHz
	10 (RBstart = 42)
	10 (RBstart = 0)
	25.7
	30.5
	

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of PCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.





Moderator: Note that following contributions are moved from block approval thread #109 to this thread for resolution based on n5B resolution.
	R4-2117156
	DraftCR NR inter band CA DC combinations for 2 bands DL with up to 2 bands UL 
	Verizon Denmark

	R4-2118502
	draft CR 38.101-1 to remove band combinations using CA_n5B
	Ericsson


Open issues summary
Sub-topic 1-1
Issue 1-1a: Modification of BCS for n5B
· Proposals
· Proposed BCS in Table 3
· Recommended WF
· Discuss if BCS modification is acceptable

Issue 1-1b: Modification of MSD test points for n5B
· Proposals
· MSD test points and values in Table 4
· Recommended WF
· Two companies have very close values
· Discuss if BCS modification is acceptable
Sub-topic 1-2
· Proposals
· 25MHz aggregated BW test points are for further discussion.
· Recommended WF
· Agree MSD test points in this meeting to establish MSD in next meeting
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 
	Company
	Comments

	Nokia
	Issue 1-1a: BCS 0 should be mentioned in MSD table
Issue 1-1b

	Skyworks
	Issue 1-1a: The 20MHz maximum uplink aggregated BW (max. agg. UL BW) is not the assumption that was taken in the previous meeting R4-2114579 or in WF R4-2114900 since BCS1 25MHz agg. BW was assumed the worst-case scenario. However, if the operator is OK to restrict max. agg UL BW to 20MHz, then we are ok too.

Issue 1-1b: Thank you Qualcomm for bringing these MSD evaluations. Considering that pending CRs R4-2117156, R4-2118502 from thread [109] may be blocked if n5B test points are not resolved at this meeting, we propose 2UL MSD levels below by “averaging” the measurement data from [1] R4-2114579 and [2] R4-2117199  for 15+5 and 10+10.
[image: ]
The same UL allocations have been used in [1] and [2], so we hope this proposal will help move forward.
	CA configuration
	SCS
(PCC/ SCC)
(kHz)
	Aggregated channel bandwidth (PCC+
SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBNC (dB)
	SCC ΔRIBNC (dB)
	Duplex mode

	CA_n5B
	15/15
	15MHz + 5MHz
	15 (RBstart = 64) 
	5 (RBstart = 0)
	29.7
	23.6
	FDD

	
	
	10MHz + 10MHz
	10 (RBstart = 42)
	10 (RBstart = 0)
	26.1
	30.8
	

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of PCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.




	Qualcomm
	Issue 1-1b: Thanks Skyworks for reproducing your existing contribution. Since MSD values are close, averaging is ok.

	AT&T
	Issue 1-1a: Need more time in second round to assess the option of limiting max. agg. UL BW to 20MHz.

	Verizon
	Issue 1-1a: Agree, BCS 0 should be mentioned in MSD table!
Issue 1-1b: Thanks Skyworks and Qualcomm! The MSD values from both companies’ are pretty close. Averaging values should be considered.   


 Sub topic 1-2 
	Company
	Comments

	Skyworks
	Issue 1-2: For n5 DL 25MHz operation, single carrier REFSENS is specified with uplink CBW restricted to a maximum of 20MHz, so restricting CA_n5B UL CBW to 20MHz makes sense. If this UL restriction is acceptable, WF can be avoided and 1-1b MSD levels may be further discussed.
If 25MHz UL agg. BW is required, we propose “averaging” the measured MSD data from [1] (R4-2114579) and [2] R4-2117199 only for 15+10MHz since the 20+5MHz configuration does not add much value considering the near identical and very high MSD levels.
[image: ]
Proposed 2UL MSD test point for 25MHz agg. BW:
	CA configuration
	SCS
(PCC/ SCC)
(kHz)
	Aggregated channel bandwidth (PCC+
SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBNC (dB)
	SCC ΔRIBNC (dB)
	Duplex mode

	CA_n5B
	15/15
	15MHz + 10MHz
	12 (Rbstart = 67) 
	8 (Rbstart = 0)
	29
	42
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of PCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.




	Qualcomm
	Issue 1-2: We prefer not to add 25MHz aggregated BW for CA_n5B due to high MSD and consistency with n5 bandwidth. DL 25MHz is fine. We proposed 1UL (<=20MHz)/2DL(25MHz), but we would need to re-calculate MSD for 2UL/2DL (20MHz/25MHz) if 2UL/2DL is decided. This needs further discussion.
So, 3 choices or WF??
1. 1UL/2DL (25MHz DL) -> MSD TBD
2. 2UL/2DL (20Mhz UL max/25MHz DL) -> MSD to be analyzed
3. 2UL/2DL (25MHz UL/25MHz DL) -> not preferred (MSD averaged between Skyworks and Qualcomm)

	AT&T
	Issue 1-2: Need more time in second round to assess the way forward options.

	Verizon
	Issue 1-2: Based on issue 1-1 discussion, the UL 25MHz aggregated CBW should be not applied. 
For DL 25 MHz aggregated CBW, the MSD values from two companies are pretty close. For avoiding same effort again in future, we may keep the 25MHz aggregated CBW as what it is, and maybe useful for future enhancement.  



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 #1.1a
	Tentative agreements: limit UL CA configuration aggregated BW to 20MHz (BCS0) and 25MHz DL use 1 20MHz UL(BCS1)
Candidate options: Agree new BCS definition and finalize n5B this meeting or postpone n5B and higher order to later 
Recommendations for 2nd round: proponent to give confirmation that limiting UL BW to 20MHz is OK and BSC0/BCS1 definitions

	Sub-topic #1.1b
	Candidate options: there is consensus to use average from Qualcomm and Skyworks values that are very close
	CA configuration
	SCS
(PCC/ SCC)
(kHz)
	Aggregated channel bandwidth (PCC+
SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBNC (dB)
	SCC ΔRIBNC (dB)
	Duplex mode

	CA_n5B
	15/15
	15MHz + 5MHz
	15 (RBstart = 64) 
	5 (RBstart = 0)
	29.7
	23.6
	FDD

	
	
	10MHz + 10MHz
	10 (RBstart = 42)
	10 (RBstart = 0)
	26.1
	30.8
	

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier centre frequency of PCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.


Recommendations for 2nd round: include above table in CR co-authored by Qualcomm and Skyworks

	Sub-topic #1.2
	Tentative agreements: limit UL CA configuration aggregated BW to 20MHz (BCS0) and 25MHz DL use 1 20MHz UL(BCS1)
Candidate options: 
1. 1UL/2DL (25MHz DL) -> MSD TBD
2. 2UL/2DL (20Mhz UL max/25MHz DL) -> MSD to be analyzed
3. 2UL/2DL (25MHz UL/25MHz DL) -> not preferred (MSD averaged between Skyworks and Qualcomm)
Recommendations for 2nd round: Proponent for the BC to confirm if 2UL case is limited to 20MHz BW or not and agree the 25MHz DL case


CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2117156
	Return to:  if n5B requirement are finalized with CR this meeting the dCR is approved, otherwise postponed

	R4-2118502
	Return to:  if n5B requirement are finalized with CR this meeting the dCR is withdrawn, otherwise approved


Discussion on 2nd round (if applicable)
Topic #2: NR-U contiguous UL CA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118128
Simuations of intra-band contiguous UL CA with 2 x 20 MHz
	Ericsson
	Observation 1: for 2 x 20 MHz it appears feasible to reuse the MPR for the corresponding wideband case (40 MHz) at least for DFT-s-OFDM and SCS = 30k.
Moderator input: since there is no formal proposal, we will only have a discussion point on the above observation, noting that it seems that only full allocation has been studied

	R4-2119487
NR-U Contiguous UL-CA Back-Off Measurements
	Skyworks Solutions Inc.
	Observation 1: For full/full and interlaced/interlaced allocations:
-	Full/full allocations: for both CP-OFDM and DFT-s-OFDM 80+80 configurations:
o	MPR is gated by SEM for both CP and DFT-s-OFDM.
o	The highest back-off is met for asymmetric WB configurations [11111000] and [01111000] where the -28dB image rejection of the modulated sub-bands fail the SEM.
o	The next highest back-off is met in full WB configurations [11111111].
-	Interlaced/interlaced: for 80+80 configurations:
o	MPR is gated by SEM for DFT-s-OFDM waveforms;
o	MPR is gated by ACLR for full WB configurations [11111111], otherwise driven by SEM;
o	The back-off for the tested interlaced waveforms is lower than for the case of fully allocated waveforms;
o	It should be noted however that the selected interlaced waveforms may not be representative of the worst IMD landscape since the tested RB interlaced patterns do not ensure maximum IMD overlap;
o	Further study of power back-off of interlaced/interlaced configurations is required; and
o	There is little difference in measured back-off for CP interlaced/interlaced and DFT interlaced/interlaced for 80+80MHz.

Observation 2: For “hybrid” full/interlaced allocations:
-	SEM remains the dominating gating factor for all waveform types on this limited selection of tested waveforms;
-	Due to missing interlaced/interlaced waveforms that maximize IMD overlap, it is not possible to conclude if the measured power back-off required to pass SEM for hybrid “Full/interlaced” allocations is covered by the back-off of “interlaced/interlaced” allocations; and
-	Further study of power back-off of hybrid configurations is required as these allocations offer a much higher spectrum utilization than the interlaced/interlaced waveforms.

Proposal 1: PC5 contiguous UL-CA MPR:
•	Further study power back-off for interlaced waveforms where IMD overlap is maximized; and
•	Further study MPR table format at next meeting for all allocation types.


Open issues summary
Sub-topic 2-1
Issue 2-1: Applicability of wideband operation MPR to corresponding UL CA cases (R4-2118128):
· Proposals (moderator input, for discussion only as there is no formal proposal)
· 2 x 20 MHz ULCA can re-use the MPR for 40MHz wideband at least for DFT-s-OFDM and SCS = 30k 
· Recommended WF
· Discuss within interested companies if this is the case for fully allocated waveforms
· Is it also applicable for interlaces since interlaces are aligned in wideband operation but may not be in ULCA case
Sub-topic 2-2
Issue 2-1: PC5 contiguous UL-CA MPR (R4-2119487):
· Proposals (moderator input, mostly related to observations and need for further study)
· Further study power back-off for interlaced waveforms where IMD overlap is maximized; and
· Further study MPR table format at next meeting for all allocation types.
· Recommended WF
· Discuss findings in observations 1 and 2 amongst interested companies
· If appropriate further refine the way forward from last meeting to account for the proposals
Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 
	Company
	Comments

	Skyworks
	The impact of interlaced waveforms where IMD overlap is maximized should be further studied for 20+20MHz before we draw any conclusion on applicability of wideband 40MHz MPR for 2x20MHz UL CA

	Qualcomm 
	For fully allocated waveforms the observation from Ericssons seems reasonable, even though it should be further validated by results;
@Skyworks: The reference to ‘maximum IMD overlap’ from your comment in this issue and from Issue 2-2 is not clear to us. Can you please indicate further what are the conditions of this scenario and which configuration would this correspond to?

	Skyworks
	(Dominique on behalf of Laurent) maximum IMD overlap is when the position of interlaces in each CC is such that their IMDs fall on top of each other and thus have the highest PSD.


 Sub topic 2-2 
	Company
	Comments

	Qualcomm
	On IMD overlap, please see our comment for Issue 2-1;



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
	Tentative agreements: Fully allocated case can be common for 2x20MHz and 40MHz WB operation. Interlace is FFS as interlaces may not be aligned
Candidate options:
Recommendations for 2nd round: Generate ”WF on NRU ULCA evaluation assumptions for full and  wideband operation” to further precise the MPR evaluation assumptions for UL CA of single CC and wideband operation cases especially what can be common including for interlace cases. 

	Sub-topic#2.2
	Tentative agreements: Give further precision of interlace cases
Candidate options:
Recommendations for 2nd round: Generate ”WF on NRU ULCA evaluation assumptions for full and  wideband operation” to further precise the MPR evaluation assumptions for UL CA of single CC and wideband operation cases especially what can be common including for interlace cases. MPR table format is further discussed.


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”.
Topic #3: Band combinations corrections for FR1
Moderator input: CR are commented directly
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117984
CR for TS 38.101-1: MSD test configurations modification for US inter-band CA combinations with n77
	Apple
	Reason for change:	
1.	There are several US inter-band CA combinations with Band n77 where the MSD test points for n77 either as UL aggressor carrier or DL victim carrier do not fall within US Band n77 frequency ranges. These MSD requirements would not be testable.
2.	There are a few inter-band CA combinations which is either a duplicate or does not have MSD issue, or specified with IMD7. Those combinations can be removed.       
Summary of change:	
1.	Modify US inter-band CA combinations with Band n77 where the MSD test points for n77 do not fall within US Band n77 frequency ranges or point the test configuration to the note stating “The MSD test points cannot be verified for the band combination in US due to the Band n77 frequency range restriction.”
2.	Remove inter-band CA combinations where MSD does not need to be specified.     

	R4-2117985
CR for TS 38.101-3: MSD test configurations modification for US inter-band EN-DC combinations with n77
	Apple
	Reason for change:	
1.	There are a few US inter-band EN-DC combinations with Band n77 where the MSD test points for n77 either as UL aggressor carrier or DL victim carrier do not fall within US Band n77 frequency ranges. These MSD requirements would not be testable.
2.	There are some 2-band inter-band EN-DC combinations with intra-band EN-DC components such as DC_2A_n2A-n77A where the 2UL MSD test configurations do not need to be specified as they have been defined in their 2-band counterpart such as DC_2A_n77A.       
Summary of change:	
1.	Modify US inter-band EN-DC combinations with Band n77 where the MSD test points for n77 do not fall within US Band n77 frequency ranges or point the test configuration to the note stating “The MSD test points cannot be verified for the band combination in US due to the Band n77 frequency range restriction.”
2.	Remove MSD test configurations for 2-band inter-band EN-DC combinations with intra-band EN-DC component.     

	R4-2118177
CR to TS38.101-1: Inter-band NR CA Tx requirement including intra-band non-contiguous CA and combinations of intra-band and inter-band CA UL configuration
	ZTE Corporation
	Reason for change:	This CR is re-submission from the draft CR R4-2114879, which was already endorsed in last RAN4 meeting. 
Summary of change: The definition/description of some Tx requirements are added to support intra-band contiguous CA and combinations of intra-band and inter-band carrier aggregation with three uplink component carriers, i.e. ‘nX(2A)’ and nXA-nYB types of UL CA configurations.

	R4-2119079
Discussion on DC configuration grouping
	ZTE Corporation
	Proposal 1:	 The EN-DC, NE-DC and NR-DC configurations should be re-checked to ensure that it complies with the rules as below.
· Grouping of DC configurations is based on common band combination.
· In case E-UTRA or/and NR has non-contiguous CA, it will be on a separate row compared to cases when DC configuration has only single carrier or contiguous CA operation.
· Common band combination should be considered as the configurations having the same band sequence, such as DC_x-y-y_nz and DC_x-x-y_nz are different band combinations, while all configurations with DC_x-y_nz(*) having non-contiguous parts in band nz are considered as common band combination.

	R4-2119080
CR to TS 38.101-3 on DC configuration regrouping cleanup
	ZTE Corporation
	Reason for change:	Based on the discussion paper R4-2119079, the DC configurations with the non-contiguous part should be grouped based on the following rules.
-	Grouping of DC configurations is based on common band combination.
-	In case E-UTRA or/and NR has non-contiguous CA, it will be on a separate row compared to cases when DC configuration has only single carrier or contiguous CA operation.
-	Common band combination should be considered as the configurations having the same band sequence, such as DC_x-y-y_nz and DC_x-x-y_nz are different band combinations, while all configurations with DC_x-y_nz(*) having non-contiguous parts in band nz are considered as common band combination.
Summary of change: Correct the DC configurations which are not consistent with the configuration grouping rules.


Open issues summary
Moderator input: CR are commented directly in 3.3.2
Sub-topic 3-1
Issue 3-1: DC configuration grouping
· Proposals: The EN-DC, NE-DC and NR-DC configurations should be re-checked to ensure that it complies with the rules as below.
· Grouping of DC configurations is based on common band combination.
· In case E-UTRA or/and NR has non-contiguous CA, it will be on a separate row compared to cases when DC configuration has only single carrier or contiguous CA operation.
· Common band combination should be considered as the configurations having the same band sequence, such as DC_x-y-y_nz and DC_x-x-y_nz are different band combinations, while all configurations with DC_x-y_nz(*) having non-contiguous parts in band nz are considered as common band combination.
· Recommended WF: Discuss proposal in the review of associated R4-2119080 CR
Companies views’ collection for 1st round 
Open issues  
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2117984
	Samsung: For table 7.3A.4 -1, there are duplicated lines for CA_n25-n77, according to the approved correction CR R4- 2112440 (Samsung) and the big CR R4-2112941(ZTE) of last meeting, ,I think the second one should be deleted rather than the first one, some errors occurred when merging TS. For n77 test point modification part, has similar content with R4-2119480/81

	
	T-Mobile USA: The first row of n25 UL n77 DL should be n25 UL and n48 DL. This was in 38.101-1 17.2.0:
[image: ]
Somehow when the CR was implemented, n48 in the first row above was replaced with n77. It should be changed back to n48. We have uploaded a revision to the inbox. 

	
	Huawei: After offline discussion, the note can be improved as below.
“For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.”
It can be merged with R4-2119840. The note for R4-2117977 can be modified accordingly.
2) For IMD7/IMD9, these test configurations were introduced in previous meetings in this thread with many contributions of other companies. The reasons why removing them should be clarified currently.
ZTE: For CA_n30-n77, the MSD vaules were placed in the wrong table, it should be included in the Table 7.3A.4-4a: (i.e. receiver harmonic mixing) according to approved TP R4-2105238. Some mistakes could be happened when merging the Tdocs in the past meeting.
Moderator for Qualcomm (re adding missing comment in v13): The purpose of the note about n77 frequency range restriction is not clear.  Is the note just for information?  The device must support the entire n77 (there is no provision for partial band support in 3GPP) so the MSD is testable in a general sense.  However, if the device detects that it is in the US and therefore does not tune to the frequency established by the tester, then there are many tests that will not be able to be performed besides MSD.  Adding this note doesn’t seem to solve the problem.

	
	AT&T: The n77/n30 harmonic mixing case was removed from the harmonic table but it should be added to the harmonic mixing table. In addition, the CR has deleted the n77(2A) UL MSD test points for CA_n2_n77, CA_n30_n77, and CA_n66_n77 but these MSD test points should remain in the core specification. OK with remaining changes proposed based on the understanding that the necessary content from the AT&T draftCRs in R4-2119840 and R4-2119841 will be merged and the table note will be updated as Huawei has indicated above based on the AT&T recommendation.

	
	Apple: Thank you all for the valuable comments. Please find our responses below:
To Samsung and T-Mobile USA: Agree with your comments and will correct it in next revision.
To Huawei: Agree with your comments and will correct them in next revision. For IMD7/IMD9, it is due to IMD from intra-band non-contiguous UL CA to the other band. It is suggested to add a clarification note on the UL configuration for these MSD test configurations.
To ZTE: Agree with your comments and will correct it in next revision.
To Qualcomm: Very good comment and question. We can have an offline discussion to have some clarifications.
To AT&T: Agree with your comments and will correct them and merge 9840 and 9841 in next revision. 

	R4-2117985

	Samsung: Comment on “2. Remove MSD test configurations for 2-band inter-band EN-DC combinations with intra-band EN-DC component”.
To my understanding, for 2-band inter-band EN-DC combinations with intra-band EN-DC component which also belongs to 3-band EN-DC, aligned with 3 different bands EN-DC combos, the point is to assess the IMD of 2UL fall into the third victim band Rx, take DC_2A_n2A-n77A as example, better to choose a test point for n2 which is different with B2, rather than just simply remove them, DC_2A_n2A-n66A is a good example. In addition, such as DC_66A_n66A-n77A, I think it is not necessary to remove it for the same reason above. Discussion are welcomed.

	
	Huawei: After offline discussion, the note can be improved as below.
“For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.”
It can be merged with R4-2119841. 
For DC_2_n2-n77, we share the same view with Samsung. DC_2_n77 focus on the MSD for Pcell, but DC_2_n2-n77 focus on the MSD for Scell.
Moderator for Qualcomm (re adding missing comment in v13): Same comment as above for R4-2117984

	
	AT&T: Concerning the Huawei comments: R4-2119840 and R4-2119841 are both 38.101-1 draftCRs. The content from R4-2119840 and R4-2119841 need to be merged with R4-2117984. The table note as proposed above needs to refer back to 38.101-1. Propose to align with the table note added to R4-2119482 which is also a 38.101-3 draftCR.

“For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 from TS 38.101-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.”

	
	Apple: Thank you all for the valuable comments. Please find our responses below:
To Samsung: The reason we proposed to remove DC_2A_n2A-n77A is that it does not provide more test coverage than DC_2A_n77A as shown below where the two combinations have been grouped together to share the same MSD test configurations.
[image: Table

Description automatically generated]
It would be meaningful if MSD test configuration could not be found for B2 DL, but IMD would land on n2A only. The carrier frequency must always be different between B2 and n2. But the configuration in the current specification uses the same carrier frequency as shown below which would not make any sense.
[image: Table

Description automatically generated]
We can try to tune n77 and n2 carrier frequencies slightly so that IMD2 and IMD4 can land on n2 DL carrier. But we do not see any value for doing that as the RF IMD mechanism is no different from DC_2A_n77A.
To Huawei and AT&T on the note: Agree with your comments and will correct them in next revision.
To Huawei on DC_2_n2-n77: We understand the difference on PCell and SCell. But that does not change the RF characteristics. Like DC_2A-2A_n77A as shown above where we did not specify MSD for B2 SCell DL.

	R4-2118177
	Company A

	R4-2119080
	Nokia: We support the CR


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

	R4-2117984
	To be revised and co-authored with AT&T	Add note: “For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.” And merge AT&T CRs R4-2119480 and R4-2119481 

	R4-2117985
	To be revised	Add note: “For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.” plus corrections

	R4-2118177
	Agreeable	No comment in first round

	R4-2119080
	Agreeable	No comment and support from another company


Discussion on 2nd round (if applicable)
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  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	
	


Topic #4: Band combinations moved from block approval
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118634 TP to TR 38.717-02-01 Addition of CA_n5-n28
	Nokia
	[Skyworks] being a LB-LB case this should not be for block approval (see R4-2107806) ? Cross band isolation should be checked

	R4-2118663 TP to TR 38.717-02-01 Addition of CA_n5A-n29A
	Nokia, AT&T
	[ZTE] ΔRIB,c is missing
[Skyworks] being a LB-LB case this should not be for block approval (see R4-2107806) ? Cross band isolation should be checked

	R4-2119480 DraftCR 38.101-1 Corrections for NR CA 2DL PC3 Reference Sensitivity Exceptions
	AT&T
	[ZTE] No strong view. Would it better to remove it to thread #107 for further check?
[Huawei] When UE reports CA_n5-n77, TE or GCF can't know if this UE will be used in US or other regions.

	R4-2119481 DraftCR 38.101-1 Corrections for NR CA 3DL PC3 Reference Sensitivity Exceptions
	AT&T
	ZTE] No strong view. Would it better to remove it to thread #107 for further check?
[Huawei] When UE reports band combinations, TE or GCF can't know if this UE will be used in US or other regions. We should consider the UE roaming.

	R4-2119482 DraftCR 38.101-3 Corrections for EN-DC 2DL PC3 MSD Exceptions
	AT&T
	CHTTL: The cover page mentions there will be changes for DC_66_n77, but it seems there is no related change in the content... Could you further check on this? Thanks.
ATT: Note for n77 to be resolved


Open issues summary
CRs R4-2119480 and R4-2119481 are commented directly in the CR section
Sub-topic 4-1
Issue 4-1: CA_n5-n28
· Recommended WF: Discuss architecture assumptions, TP completeness and identify missing requirements in round 1

Issue 4-2: CA_n5-n29
· Recommended WF: Discuss architecture assumptions, TP completeness and identify missing requirements in round 1
Companies views’ collection for 1st round 
Open issues 
Sub topic 4-1 
	Company
	Comments

	MTK
	Table 6.x.1.1-1, note to restrict n28 operation frequency range need to be added. 
For MSD due to cross band isolation, The existing DC_28_n5 MSD did not consider the new added CBW n5, 20MHz condition (WF R4-2011777, RAN4#96) since its TX CIM5 impairment may have impact on victim. The values of DC_28_n5 can’t be re-used here. And original TP is lack of MSD of n28, 30MHz case. Further, for DC_28_n5, it was assumed equal TX power (20dBm for each). But in NR CA case, the worst case condition is 23dBm on n5 thus larger MSD values is expected. Below is our proposal for MSD values with considering n5 TX CIM5 fall in the n28 receiving range with separate antenna architecture:
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n5
	n28
	10.6
	8.5
	7.2
	5.5
	
	0.7
	
	
	
	
	
	
	


And suggested uplink configuration:
	NR Band / SCS / Channel bandwidth of the affected DL band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz

	n5
	n28
	15
	6
	6
	6
	6
	
	6
	
	
	
	
	
	
	




	Nokia
	Thank you for further comments. Please find Rev. 2 of R4-2118634 TP to TR 38.717-02-01 Addition of CA_n5-n28.docx uploaded addressing comments so far.

	MTK
	The you for the revision. It looks good for us

	Qualcomm
	There is a proposal to add a section where noise falls in the TXACLR1 and TXACLR2 region for increased BWs. See R4-2118711 in 7.26.2. Similar band combinations that have the same issue are CA_n1-n3, CA_n1-n40. We need to develop specification consistency, since the UL configuration here is very small and should not apply for smaller channel BWs

	MTK2
	Response to Qualcomm: Thanks for reminding. The WF R4-2107822 was MSD in relation to BCS4 but for the new NR CA combinations, does the WF for BCS4 applies since the n28,30MHz is existing CBW and the CA requires BCS0? 

	Skyworks
	Thank you Mediatek, Nokia. The revision looks good.
To Qualcomm: We have the same understanding as Mediatek. The discussion about where the noise falls and how to simplify MSD test points is a BCS4 discussion topic for which no conclusion has been reached yet. The proposed MSD here is therefore OK. If discussions in BCS4 reach a conclusion we will have to revisit many MSD test points, for example the under-estimated n1-n3 MSD due to crossband isolation.

	Qualcomm
	We need some time to check the values. If not by 1st round, we can check for sure by round 2.


 Sub topic 4-2 
	Company
	Comments

	Skyworks2
	For CA_n5-n29,a quick calculation using a triplexer cross band isolation of 40dB ( a bit lower as this is triplexing and SDL band instead of a quadplexer) and -130dBm/Hz PA noise floor results in a cross-band  MSD close to 1dB and this is without considering potential IMD11 from 1UL wanted and image of 20MHz CBW n5 UL nor potential issues with n29 RX IP2. As such we suggest that expert companies assess further if cross-band isolation MSD is needed or not in round 2.

	Qualcomm
	We need more time to investigate.

	AT&T
	We note that cross-band isolation was not needed for CA_n5-n12 which was already confirmed at RAN4#99e.

	Skyworks
	To ATT: yes for CA_n5_n12 we are combining two duplexers that already achieve 50dB isolation into a quadplexer. But for CA_n5-n29 we are triplexing a n29 band filter that is usually associated with a band >1GHz thus does not have large isolation for LB. It is worth checking further.


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

	R4-2119480 DraftCR 38.101-1 Corrections for NR CA 2DL PC3 Reference Sensitivity Exceptions
	Samsung: For the change of CA_n5-n77 in Table 7.3A.4-1, CA_n5-n77 was introduced in Rel-16, in my understanding, a CAT F CR should be submitted for Rel-16 maintainence and CAT-A CR for Rel-17. Besides, could you further clarify why change the values for CA_n5-n77 which reused from DC_5_n77? For DC_66-n77, the value for 70MHz should be 15.3 which is aligned with Rel-16 spec. 
For the modification to n77 test point in Table 7.3A.5-1, similar content with R4-2117984 but some combo with different test point such as CA_n66-n77, the person who merged CRs maybe confused which test point to choose, so I  think maybe better to merge this part of the two CRs.

	
	Huawei: After offline discussion, the note can be improved as below.
“For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.”
It can be merged with R4-2117984. The note for R4-2117977 can be modified accordingly.

	
	AT&T: Confirmed with Apple that R4-2119480 content will be merged into R4-2117984. Based on the merge, this draftCR can be noted or withdrawn.

	
	Apple: To Samsung, Huawei and AT&T, we do have a Rel-16 draft CR R4-2117977 to make the same change for CA_n5-n77. Since Rel-17 has more combinations to be corrected than Rel-16, it would not be a direct mirror CR from Rel-16. The Rel-16 draft CR will be revised to align with the note change and the Rel-17 corrections. R4-2119480 will be merged into the revision of R4-2117984.

	R4-2119481 DraftCR 38.101-1 Corrections for NR CA 3DL PC3 Reference Sensitivity Exceptions
	Samsung: Similar content included in R4-2117985, maybe better to merge the two CRs. Please help to check.

	
	Huawei: After offline discussion, the note can be improved as below.
“For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.”
It can be merged with R4-2117985.

	
	AT&T: Concerning the Samsung comment, this CR has similar content to R4-2117984 and not R4-2117985. Confirmed with Apple that R4-2119481 content will be merged into R4-2117984. Based on the merge, this draftCR can be noted or withdrawn.

	
	Apple: Agree with AT&T that this draft CR will be merged into the revision of R4-2117984.

	R4-2119482 DraftCR 38.101-3 Corrections for EN-DC 2DL PC3 MSD Exceptions
	AT&T: Rev1 of R4-2119482 has been uploaded to resolve the CHTTL comment and to align the n77 table note with the agreed note above with the additional reference back to TS 38.101-1.

“For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 from TS 38.101-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.”

In addition, it was noted that the notes for the 4th and 5th harmonic MSD cases for DC_5_n77 were swapped. The Rev1 fixes this issue. With these changes, the Rev1 should be agreeable.

	
	CHTTL: Thanks for the revision. Sure we are ok with it.

	
	


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
	Tentative agreements: CA_n5-n28 crossband isolation MSD
Candidate options: Agree Mediatek crossband MSD numbers and included in draft revision
Recommendations for 2nd round: other companies verify values which can be agreed if not comment in round2

	Sub-topic #4.2
	Tentative agreements: CA_n5-n29 crossband isolation MSD
Candidate options: add cross band isolation MSD based on further investigations in round2
Recommendations for 2nd round: Further investigated if crossband MSD is needed, if no input TP is accepted as is.


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

	R4-2118634 
	To be revised	Draft revision shared including input from MediaTek after checking by other companies in round 2

	R4-2118663 
	To be revised	Further investigation on potential cross band isolation MSD needed in round 2 may require revision

	R4-2119480 
	Withdrawn	Content merged in revision of R4-2117984 in Topic 3

	R4-2119481 
	Withdrawn	Content merged in revision of R4-2117984 in Topic 3

	R4-2119482
	Revised in R4-2119828	Draft revision available with agreed note and revision doc already provided by chairman


Discussion on 2nd round (if applicable)
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  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NRU ULCA evaluation assumptions for full and  wideband operation
	Skyworks Solutions Inc.
	Includes details on applicability of MPR to CA and WB operation especially on interlace configuration for MPR

	DraftCR on 38.101-1 to introduce CA_n5B BCS0 and BCS1 MSD
	Qualcomm and Skyworks
	Includes round1 agreed averaged values for BCS and capture potential agreements on BCS1. 



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117199
	CA_n5B MSD
	Qualcomm Incorporated 
	Noted
	CR requested to introduce averaged MSD values from Qualcomm and Skyworks

	R4-2118128
	Simuations of intra-band contiguous UL CA with 2 x 20 MHz
	Ericsson
	Noted
	WF requested to further precise last meeting WF

	R4-2119487
	NR-U Contiguous UL-CA Back-Off Measurements
	Skyworks Solutions Inc.
	Noted
	WF requested to further precise last meeting WF

	R4-2117984
	CR for TS 38.101-1: MSD test configurations modification for US inter-band CA combinations with n77
	Apple
	To be revised and co-authored with AT&T
	Add note: “For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.” And merge AT&T CRs R4-2119480 and R4-2119481 

	R4-2117985
	CR for TS 38.101-3: MSD test configurations modification for US inter-band EN-DC combinations with n77
	Apple
	To be revised
	Add note: “For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.” plus corrections

	R4-2118177
	CR to TS38.101-1: Inter-band NR CA Tx requirement including intra-band non-contiguous CA and combinations of intra-band and inter-band CA UL configuration
	ZTE Corporation
	Agreeable
	No comment in first round 

	R4-2119079
	Discussion on DC configuration grouping
	ZTE Corporation
	Noted
	Accompanying CR R4-2119080 is agreeable

	R4-2119080
	CR to TS 38.101-3 on DC configuration regrouping cleanup
	ZTE Corporation
	Agreeable
	No comment and support from another company

	R4-2118634 
	TP to TR 38.717-02-01 Addition of CA_n5-n28
	Nokia
	To be revised
	Draft revision shared including input from MediaTek after checking by other companies in round 2

	R4-2118663 
	TP to TR 38.717-02-01 Addition of CA_n5A-n29A
	Nokia, AT&T
	To be revised
	Further investigation on potential cross band isolation MSD needed in round 2 may require revision

	R4-2119480 
	DraftCR 38.101-1 Corrections for NR CA 2DL PC3 Reference Sensitivity Exceptions
	AT&T
	Withdrawn
	Content merged in revision of R4-2117984

	R4-2119481 
	DraftCR 38.101-1 Corrections for NR CA 3DL PC3 Reference Sensitivity Exceptions
	AT&T
	Withdrawn
	Content merged in revision of R4-2117984

	R4-2117156
	DraftCR NR inter band CA DC combinations for 2 bands DL with up to 2 bands UL 
	Verizon Denmark
	Return to
	if n5B requirement are finalized with CR this meeting the dCR is approved, otherwise postponed

	R4-2118502
	draft CR 38.101-1 to remove band combinations using CA_n5B
	Ericsson
	Return to
	if n5B requirement are finalized with CR this meeting the dCR is withdrawn, otherwise approved

	R4-2119482 
	DraftCR 38.101-3 Corrections for EN-DC 2DL PC3 MSD Exceptions
	AT&T
	Revised in R4-2119828
	Draft revision available with agreed note and revision doc already provided by chairman



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

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

	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

	Moderator (skyworks)
	Dominique  Brunel
	Dominique.brunel@skyworksinc.com

	Samsung
	Yuanyuan Zhang
	Tina55.zhang@samsung.com

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

	AT&T
	Ron Borsato
	ronald.borsato@att.com

	Apple
	James Wang
	fucheng_wang@apple.com

	Verizon
	Zheng Zhao
	zheng.zhao@verizonwireless.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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