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Introduction
This email thread covers LTE maintenance for UE RF requirements with agenda items:
· 4.2.2 UE RF requirements up to Rel-15
· 5.2.2.2 UE RF requirements Rel-16

The following 3 contributions that were submitted to AI 4.2.2 have been moved to Thread [301]:
· R4-2111202,
· R4-2111203, 
· R4-2111204. 

Three contributions that were submitted to AI 4.2.1 are treated in this email thread: 
· R4-2111199, 
· R4-2111200, 
· R4-2111201.

List of topics:
· Topic 1: Band specific aspects
· CR on CA configuration corrections
· CR on MSD configurations for dual uplink
· Sub-topic 1-1: NS_04 256QAM A-MPR, MPR for Power Class 2,
· Topic 2: Spurious emission clean-up for UE coexistence tables
· Topic 3: NB-IoT:
· Wording alignment 36.213
· CR of updating the subPRB aspect
· Sub-topic 3-1: NB-IoT FCC emission requirements
· Topic 4: Other Maintenance
· CR on EVM requirements
· CR on additional requirements when NS is indicated
· REFSENS exception specifications simplification
Topic #1: Band specific aspects
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
[bookmark: _Hlk71879151](Cat A CRs are not listed)
	T-doc number
	Company
	Proposals / Observations

	R4-2108916
	Nokia
	Rel-16 CR LTE CA corrections R16 CAT F

Summary of change:
CA_18C-41C is removed as CA_18C does not exist.
Ca_26A-66A acronym corrected
CA_2A-5A-48C and CA_2A-5A-48D CA BW Class is corrected.
Moderator: please comment directly in CR section 1.3.2

	R4-2108917
	Nokia
	Rel-17 CR LTE CA corrections R17 CAT F

Summary of change:
CA_18C-41C is removed as CA_18C does not exist.
Ca_26A-66A acronymn corrected
CA_2A-5A-48C and CA_2A-5A-48D CA configuration reference is corrected
CA_7A-7A-25A-25A-66A CA configuration reference is corrected
CA_46A_53X acronymns are corrected
CA_2A-5A-7A-7A-66A aggregated BW and BCS information is added
Moderator: please comment directly in CR section 1.3.2

	R4-2109838
	LG Electronics France
	Correction of MSD test configuration for LTE-A inter-band CA for x bands (x=3,4,5) DL with 2 bands UL in TS36.101
Summary of change:
In RAN4 #98 meeting, the typos were fixed for TS36.101 v17.1.0 by R4-2100270.
But the correction did not provided in the previous specifictaion for TS36.101 v16.9.0.
Hence, correct some typos in the MSD requirements for CA_2A-5A-48A in Table 7.3.1A-0g.
Moderator: please comment directly in CR section 1.3.2

	R4-2111294
	Huawei,
HiSilicon
	MPR and A-MPR for LTE CA 256QAM PC2
Proposal 1: Set the MPR for 256QAM PC2 CA as in Table 2.1.
Table 2.1: Maximum Power Reduction (MPR) for Power Class 2
	Modulation
	CA bandwidth Class C / Smallest Component Carrier Transmission Bandwidth Configuration
	MPR (dB)

	
	25 RB 
	50 RB 
	75 RB
	100 RB
	

	QPSK
	> 6 and ≤ 25
	> 6 and ≤ 50
	> 6 and ≤ 75
	> 6 and ≤ 100
	≤ 1

	QPSK
	> 25
	> 50
	> 75
	> 100
	≤ 2

	16 QAM
	≤ 6
	≤ 8
	≤ 16
	≤ 18
	≤ 1.5

	16 QAM
	> 6 and ≤ 25
	> 8 and ≤ 50
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	> 25
	> 50
	> 75
	> 100
	≤ 3

	64 QAM
	≤ 8 and allocation wholly contained within a single CC 
	≤ 12 and allocation wholly contained within a single CC 
	≤ 16 and allocation wholly contained within a single CC
	≤ 18 and allocation wholly contained within a single CC
	≤ 2

	64 QAM
	> 8 or allocation extends across two CC's 
	> 12 or allocation extends across two CC's 
	> 16 or allocation extends across two CC's
	> 18 or allocation extends across two CC's
	≤ 3

	256 QAM
	≥ 1
	≤ 6



Proposal 2: Set the A-MPR for 256QAM CA_NS_04 (power class 2) as in Table 2.2.
Table 2.2: Contiguous Allocation A-MPR for CA_NS_04 (power class 2)
	CA Bandwidth Class C
	Lower edge cutoff frequency [MHz]5
	RBStart
	LCRB [RBs]
	RBstart + LCRB [RBs]
	A-MPR per modulation [dB]

	
	
	
	
	
	QPSK
	16QAM
	64QAM
	256QAM

	25 RB / 100 RB
	2513.5
	0 – 42
	>0
	N/A
	≤5
	≤5
	≤5
	 5.5

	
	
	43 – 81
	N/A
	>82
	≤1
	≤1.5
	≤1.5
	 4.5

	
	
	82 – 124
	>0
	N/A
	≤1
	≤1.5
	≤1.5
	 4

	50 RB / 100 RB
	2518.4
	0 – 52
	>0
	N/A
	≤5
	≤5
	≤5
	 5.5

	
	
	53 – 94
	N/A
	>95
	≤1
	≤1.5
	≤1.5
	 4.5

	
	
	95 – 149
	>0
	N/A
	≤1
	≤1.5
	≤1.5
	 4

	75 RB / 75 RB
	2519.0
	0 – 54
	>0
	N/A
	≤5
	≤5
	≤5
	 5.5

	
	
	55 – 94
	N/A
	>95
	≤2
	≤2.5
	≤2.5
	 5

	
	
	95 – 149
	>0
	N/A
	≤1.5
	≤2
	≤2
	 4.5

	75 RB / 100 RB
	2523.4
	0 – 64
	>0
	N/A
	≤5
	≤5
	≤5
	 5.5

	
	
	65 – 114
	N/A
	>115
	≤2
	≤2.5
	≤2.5
	 5

	
	
	115 – 174
	>0
	N/A
	≤1
	≤1.5
	≤2
	 4.5

	100 RB / 100 RB
	2528.3
	0 – 69
	>0
	N/A
	≤5
	≤5
	≤5
	 5.5

	
	
	70 – 129
	N/A
	>130
	≤2
	≤2.5
	≤2.5
	 5

	
	
	130 – 199
	>0
	N/A
	≤1.5
	≤1.5
	≤2
	 4.5

	NOTE 1:	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2:	LCRB is the length of a contiguous resource block allocation
NOTE 3:	For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis
NOTE 4:	For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe
NOTE 5:	The A-MPR values in this table shall apply when the lower edge of the aggregated channel bandwidth (Figure 5.6A-1) is less than or equal to the lower edge cutoff frequency specified in this table for the corresponding CA bandwidth combination.  When the lower edge of the aggregated channel bandwidth exceeds the lower edge cutoff frequency, then the A-MPR shall be equal to the MPR specified in Table 6.2.3A-1a.




	R4-2111293
	Huawei, HiSilicon
	CR MPR and AMPR for LTE CA 256QAM PC2
Summary of change: 
The MPR/A-MPR values are fulfilled based on simulation results and meeting discussions.
 Moderator: please comment directly in CR section 1.3.2. 

	R4-2111421
	Qualcomm Incorporated
	n41 CA_NS_04 AMPR for 256QAM
Proposal 1: Use CA_NS_04 A-MPR for 256QAM as shown in section 4. 
Table 2.1: Contiguous Allocation A-MPR for CA_NS_04 (power class 2)
	CA Bandwidth Class C
	Lower edge cutoff frequency [MHz]5
	RBStart
	LCRB [RBs]
	RBstart + LCRB [RBs]
	A-MPR per modulation [dB]

	
	
	
	
	
	QPSK
	16QAM
	64QAM
	256QAM

	25 RB / 100 RB
	2513.5
	0 – 42
	>0
	N/A
	≤5
	≤5
	≤5
	 6.5

	
	
	43 – 81
	N/A
	>82
	≤1
	≤1.5
	≤1.5
	 [2]

	
	
	82 – 124
	>0
	N/A
	≤1
	≤1.5
	≤1.5
	 [2]

	50 RB / 100 RB
	2518.4
	0 – 52
	>0
	N/A
	≤5
	≤5
	≤5
	 6.5

	
	
	53 – 94
	N/A
	>95
	≤1
	≤1.5
	≤1.5
	 [2]

	
	
	95 – 149
	>0
	N/A
	≤1
	≤1.5
	≤1.5
	 [2]

	75 RB / 75 RB
	2519.0
	0 – 54
	>0
	N/A
	≤5
	≤5
	≤5
	 6.5

	
	
	55 – 94
	N/A
	>95
	≤2
	≤2.5
	≤2.5
	 [3]

	
	
	95 – 149
	>0
	N/A
	≤1.5
	≤2
	≤2
	 [3]

	75 RB / 100 RB
	2523.4
	0 – 64
	>0
	N/A
	≤5
	≤5
	≤5
	 6.5

	
	
	65 – 114
	N/A
	>115
	≤2
	≤2.5
	≤2.5
	 [3]

	
	
	115 – 174
	>0
	N/A
	≤1
	≤1.5
	≤2
	 [3]

	100 RB / 100 RB
	2528.3
	0 – 69
	>0
	N/A
	≤5
	≤5
	≤5
	 6.5

	
	
	70 – 129
	N/A
	>130
	≤2
	≤2.5
	≤2.5
	 3

	
	
	130 – 199
	>0
	N/A
	≤1.5
	≤1.5
	≤2
	 3

	NOTE 1:	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2:	LCRB is the length of a contiguous resource block allocation
NOTE 3:	For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis
NOTE 4:	For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe
NOTE 5:	The A-MPR values in this table shall apply when the lower edge of the aggregated channel bandwidth (Figure 5.6A-1) is less than or equal to the lower edge cutoff frequency specified in this table for the corresponding CA bandwidth combination.  When the lower edge of the aggregated channel bandwidth exceeds the lower edge cutoff frequency, then the A-MPR shall be equal to the MPR specified in Table 6.2.3A-1a.



Proposal 2: Use 256QAM CA MPR of [5] dB. 


         
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions. See sub-topic description
Sub-topic 1-1
Sub-topic description: NS_04 256QAM A-MPR, MPR for Power Class 2 
Open issues and candidate options before e-meeting:
Issue 1-1-1: MPR for 256QAM PC2 CA
· Proposals summary
· R4-2111294: the MPR for 256QAM PC2 CA is proposed to be 6 dB.
· R4-2111421: Use 256QAM CA MPR of [5] dB.
· Recommended WF
· Moderator: TBA after 1st round discussions.

Issue 1-1-2: Contiguous Allocation A-MPR for CA_NS_04 (power class 2)

· Proposals summary
	CA Bandwidth Class C
	Lower edge cutoff frequency [MHz]5
	RBStart
	LCRB [RBs]
	RBstart + LCRB [RBs]
	256QAM A-MPR [dB]

	
	
	
	
	
	R4-2111294
	R4-2111421

	25 RB / 100 RB
	2513.5
	0 – 42
	>0
	N/A
	 5.5
	 6.5

	
	
	43 – 81
	N/A
	>82
	 4.5
	 [2]

	
	
	82 – 124
	>0
	N/A
	 4
	 [2]

	50 RB / 100 RB
	2518.4
	0 – 52
	>0
	N/A
	 5.5
	 6.5

	
	
	53 – 94
	N/A
	>95
	 4.5
	 [2]

	
	
	95 – 149
	>0
	N/A
	 4
	 [2]

	75 RB / 75 RB
	2519.0
	0 – 54
	>0
	N/A
	 5.5
	 6.5

	
	
	55 – 94
	N/A
	>95
	 5
	 [3]

	
	
	95 – 149
	>0
	N/A
	 4.5
	 [3]

	75 RB / 100 RB
	2523.4
	0 – 64
	>0
	N/A
	 5.5
	 6.5

	
	
	65 – 114
	N/A
	>115
	 5
	 [3]

	
	
	115 – 174
	>0
	N/A
	 4.5
	 [3]

	100 RB / 100 RB
	2528.3
	0 – 69
	>0
	N/A
	 5.5
	 6.5

	
	
	70 – 129
	N/A
	>130
	 5
	 3

	
	
	130 – 199
	>0
	N/A
	 4.5
	 3



· Recommended WF
· Moderator: TBA after 1st round discussions.

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

	Nokia
	Sub topic 1-1-1: Prefers R4-2111421: Use 256QAM CA MPR of [5] dB.
Sub topic 1-1-2: Prefers R4-2111421

	LGE
	Sub topic 1-1-1: Prefer R4-2111294: the MPR for 256QAM PC2 CA is proposed to be 6 dB
Sub topic 1-1-2: combination with two companies results should be considered


	Qualcomm
	Sub topic 1-1-1: The simulation plots should show EVM as the dominant factor for back-off for 256QAM. It should be RB agnostic and should show as one color on the plot.
Sub topic 1-1-2: In Huawei’s paper, the AMPR in the table is not matching the AMPR form the simulation plot. Let’s take 20+20 for example:
	100 RB / 100 RB
	2528.3
	0 – 69
	>0
	N/A
	≤5
	≤5
	≤5
	 5.5

	
	
	70 – 129
	N/A
	>130
	≤2
	≤2.5
	≤2.5
	 5 [3]

	
	
	130 – 199
	>0
	N/A
	≤1.5
	≤1.5
	≤2
	 4.5 [2.5]


The highlighted values are the numbers from your plot where EVM is not considered. The PAPR between waveforms of modulation order from 256QAM to 64QAM should not be that significant. With regards to the 5.5dB back-off value. Based on discussion paper, we feel this number is too small and it does not align well with DFT-s-OFDM 256QAM in NR CA_NS_04. This is the same waveform as LTE.
Sub topic 1-2:

	Huawei
	Sub topic 1-1-1:
The difference is caused image interference. As commonly assumed, the LO frequency falls in the middle of BW_CA. Although we only consider the case when RBs are all allocated in one carrier, the image effect comes to play for asymmetric BW configuration such as 5+20, 10+15, etc. When RBs are located on one side of the LO, the MPR is relatively low. Otherwise, the MPR is higher due to extra interference from image.
Sub topic 1-1-2:
[Reply to Qualcomm]: It’s been said explicitly in our paper that about 1.5 dB implementation margin is added on top of the simulation results.
In Qualcomm’s contribution (R4-2111421), the image and LO leakage are assumed to be -25 dB/dBc, which would result in an EVM of 5.6%. It’s impossible to meet the 3.5% EVM spec for 256QAM. The LO leakage in their simulations could be as high as -20 dBc, which surely breaks the -25 dBc 3GPP limit.
The paper emphasizes the impact of PAPR of high order modulation. However, the PAPR of 256QAM is no more than 0.5 dB higher than 64QAM. So the PAPR alone does not justify much higher A-MPR than 64QAM. Additionally, the main sources of LO leakage are the modulator and RF coupling. I don’t see the link with the PA efficiency.
Furthermore, the commonly used image assumption for 256QAM is -34 dB, which was also used in our simulations. Indeed, we followed the 3GPP convention and used fixed LO leakage and image spec in our simulations.
Since the simulation assumptions in Qualcomm’s paper are over pessimistic and different from assumptions used to derive MPR/A-MPR for other modulation formats, the applicability of the results are questionable. Hence we recommend the group to accept the MPR/A-MPR values in our proposals (i.e. R4-211294).


	Qualcomm
	Sub topic 1-1-1:
We believe margin is already built in to cover the image impairment for 256QAM MPR. We can compromise on the MPR, but it seems that such an argument should be made for NR specification.
Sub topic 1-1-2:
As stated in the document, the LO leakage in actual implementation is lower than the 3GPP level, as indicated by the delta value. So, it’s common sense that the LO leakage in actual transceivers gets worse for higher order modulation schemes. PA efficiency leads to more non-linear operation, so your intermodulation of TX signal with image gets worse. Using the -25dBc LO leakage in the actual implementation is very impractical.
So, Huawei’s simulations should already have the margin built in. And the added 1.5dB is overly conservative.
Furthermore, high efficiency PA does make PA nonlinear and creates a higher intermodulation between TX and its image for high PSD allocations.
We are advocating a higher AMPR for low LCRB condition and Qualcomm is willing to compromise further to only allow 6.5dB AMPR for only those narrow allocations in the region indicated in the 36.101 spec table.
We strongly recommend Qualcomm’s proposal with some justifiable compromises.


	Huawei
	Sub topic 1-1-1:
To Qualcomm: please clarify why “such an argument should be made for NR specification.” Our simulations and proposals are for LTE CA.
Sub topic 1-1-2:
Quote from Qualcomm’s paper:
“•	Simulations without EVM consideration were completed using a LO leakage of LO leakage of -25dBc with a fixed bias PA and with a LO leakage of (-25dBc – Δ) with a more efficient PA (actual implementation) that is adaptively biased to achieve the same AMPR. The setup is shown in Figure 1.
•	The LO leakage was then increased by 5dB at 256QAM to duplicate actual implementation”
It still gives me the impression that higher than -25 dBc LO leakage was used in QC’s simulations. If combined with -25 dB image assumption, the AMPR is bound to increase.
Nevertheless, the final AMPR for 256QAM is decided by max(AMPR, MPR). So according to our proposals on both MPR and AMPR, the overall AMPR for 256QAM would be 6 dB anyway. Would this be acceptable?


 
[bookmark: _Ref71885805]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

	R4-2108916
	Company A

	
	Company B

	
	

	R4-2108917
	[Huawei]: Question for clarification. Is it necessary to have separate rows for UL CA_5A-48A and CA_2A-5A? Would it be better to merge the two rows? In other words, is it intentional to exclude UL CA_2A-5A for DL CA_2A-5A-48A?

	
	Company B

	
	

	R4-2109838

	LGE: agreeable

	
	Company B

	
	

	R4-2111293
	Qualcomm: not agreeable in its current form

	
	Company B

	
	



[bookmark: _Hlk72489355]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
	Moderator Summary:
Issue 1-1-1:
No conclusion. 
Issue 1-1-2:
No conclusion can be made. Moderator agrees that for 256QAM evaluation image rejection assumptions is -34dBc.

Recommendations for 2nd round: 
Further discussions are needed to agree on MPR and A-MPR as both companies are willing to make compromises.
Agreements could be captured in a revision of CR R4-2111293.



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

	#1
	
	





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

	R4-2108916
	No comment was received, to be agreed.

	R4-2108917
	One question for clarification was raised. Moderator: the omission seems intentional as reflected in selection of MSD test points in CR R4-2109838. CR is agreeable

	R4-2109838
	To be agreed.

	R4-2111293
	Not agreeable – could be revised pending if agreement can be reached in 2nd round discussions.



Discussion on 2nd round (if applicable)

Comments on WF
N/A

CRs/TPs Revision final review
To capture comments on final CR document if needed
	CR/TP number
	Comments collection

	R4-2111293 CR MPR and AMPR for LTE CA 256QAM PC2
	Huawei: A compromise between Qualcomm’s proposal and Huawei’s has been achieved. The revised CR can be found in the “Revised CRs” folder.Company A

	
	Huawei: Please note that a formal version has been uploaded to the inbox before 3AM UTC, named R4-2108024. No changes are made compared with the last version since no new comments are received.Company B

	
	Company C




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2108024 (Revision of R4-2111293)
	Agreeable




Topic #2: Spurious emission clean-up for UE coexistence tables
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
(Cat A CRs are not listed)
	T-doc number
	Company
	Proposals / Observations

	R4-2109451

	Apple
	Cleanup for UE co-existence 36.101 Rel-15

Summary of change:
1. Harmonic exceptions for band 48 have been missed for the following bands: 4, 12, 17, 85
2. Band 12: Removed harmonic exception from band 70 as it is not affected by any harmonic.
3. Band 28: Harmonic exceptions are added for band 11 and 21 as they are both affected by second harmonic. Furthermore Band 1 is cleaned up by moving its exception to the dedicated entry line.
4. Band 65: Harmonic exception is added for n77 as it is affected by second harmonic.
5. Band 68: Harmonic excpetions are added for bands 22, 42, 43, 50, 51 and 65 as they are affected by either second, third or fifth harmonic.
6. Band 85: Removed harmonic exception from band 70 as it is not affected by any harmonic.
7. CA_1-20: Removed duplicate entry for band 42
8. CA_1-28: Added harmonic exception for bands 1, 11, 21 and 65 as they can be affected by scond and third harmonic
9. CA_11-26: Added harmonic exception for the second frequency range as it can be affected by third harmonic
10. CA_18-28: Added harmonic exception for bands 1, 11, 21 and 65 as they can be affected by scond and third harmonic
11. CA_28-41: Added harmonic exception for bands 11, 21 as they can be affected by scond harmonic
12. CA_28-42: Added harmonic exception for bands 11, 21 as they can be affected by scond harmonic
13. CA_4-4: This CA protects band 22 (unlike band 4). As second harmonic can fall into band 22 it requires harmonic exception

Moderator: please comment directly in CR section 2.3.2

	R4-2109452

	Apple
	Cleanup for UE co-existence 36.101 Rel-16

Summary of change:
1. Harmonic exceptions for band 48 have been missed for the following bands: 4, 12, 17 and 85
2. Band 2: Protection for n77 was added in Rel-16 but it requires harmonic exception as it can be affected by second harmonic.
3. Band 12: Removed harmonic exception from band 70 as it is not affected by any harmonic.
4. Band 26: Harmonic exception is added for band 53 as it can be affected by third harmonic.
5. Band 28: Harmonic exceptions are added for band 11 and 21 as they are both affected by second harmonic.
6. Band 65: Harmonic exception is added for band n77 as it can be affected by second harmonic.
7. Band 68: Harmonic excpetions are added for bands 22, 42, 43, 50, 51 and 65 as they are affected by either second, third or fifth harmonic.
8. Band 85: Removed harmonic exception from band 70 as it is not affected by any harmonic.
9. CA_1-11: Shifted first frequency range one row down. Harmonic exception is added for band n77 as it can be affected by second harmonic.
10. CA_1-28: Added harmonic exception for bands 1, 11, 21 and 65 as they can be affected by scond and third harmonic
11. CA_2-5: Harmonic exception is added for band 53 as it can be affected by third harmonic.
12. CA_4-5: Harmonic exception is added for band 53 as it can be affected by third harmonic.
13. CA_4-28: Harmonic exception is added for band 48 as it can be affected by second harmonic.
14. CA_5-17: Harmonic exception is added for band 53 as it can be affected by third harmonic.
15. CA_7-20: Harmonic excpetions are added for first and second frequency range as they are affected by third harmonic.
16. CA_11-26: Harmonic exception is added for the second frequency range as it can be affected by third harmonic.
17. CA_18-28: Added harmonic exception for bands 1, 11, 21 and 65 as they can be affected by scond and third harmonic
18. CA_25-26: Harmonic exception is added for band 53 as it can be affected by third harmonic.
19. CA_25-41: Added missing “FDL_low – FDL_high”
20. CA_26-48: Harmonic exception is added for band 41 as it can be affected by third harmonic.
21. CA_28-41: Added harmonic exception for bands 11 and 21 as they can be affected by scond harmonic
22. CA_28-42: Added harmonic exception for bands 11 and 21 as they can be affected by scond harmonic
23. CA_5: Added harmonic exception for band 53 as it can be affected by third harmonic
24. CA_4-4: This CA protects band 22 (unlike band 4). As second harmonic can fall into band 22 it requires harmonic exception.

Moderator: please comment directly in CR section 2.3.2
R17 Mirror CR R4-2109457

	R4-2109156
	NTT DOCOMO, INC.
	CR to TS 36.101[R8]: Addition of UE co-existence requirements for band 40

Summary of change:
Based on the R4-2103134 agreed in RAN4#98-e, the following requirements will be added.
1. Co-existence requirements from B40 to Japan bands and PHS.
2. Co-existence requirements from Japan bands to B40.
3. Co-existence requirements for CA to be modified according to the above changes. This change is only seen in CAT-A CR.
Moderator: please comment directly in CR section 2.3.2



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

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

	XXX
	
	Sub topic 2-1: 
….
Others:



[bookmark: _Ref71885908]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

	R4-2109451

	Apple: Uploaded revision. The revision does not anymore add harmonic exceptions (i.e. note 2) for all cases where notes 24 and 25 (also granting harmonic exception) are present.

	
	SoftBank: We are fine with the rev.1 but one minor thing : for single band B28, Band 1 in the first entry should not be deleted.

	
	Apple: Thank you for the comment. The change for band B28 is reverted in the latest update.

	
	Huawei: 
For CA_28-41, CA_28-42, the note 21 and note 6 address the concern on harmonic exception. There is no need to add note 2 for this band 1, 11 and 12.
For band 28, the note 24 and 25 address the concerns on harmonic exception. There is no need to add note 2 for band 11 and 12
Comments to the original version only. 

	
	Apple: 
Thanks to Huawei for pointing out the errors in the original version. I have uploaded a revision which omits these changes. 

	
	Skyworks:  comments based on rev2:
- for band 4: there is no harmonic relation to B48. B48 should be listed in first row.
- for band 17: there is no harmonic relation to B70 – (same case as band 12). Could we take this opportunity to move B70 in the first row?
- for band 68: this FDD band does not protect itself. We need to further check how can this be corrected at 2nd round.
For information, n85 coex list proposed in CR R4-2110107 (thread [113]) might benefit from the agreements on B85 changes proposed in this thread.

	
	Apple: Thanks for the comments. A third revision has been uploaded with changes for band 4 and band 17 (as also found that there is not harmonic issue with B70). The suggestion for B68 is left for second round discussion.

	R4-2109452
	Apple: Uploaded revision. The revision does not anymore add harmonic exceptions (i.e. note 2) for all cases where notes 24 and 25 (also granting harmonic exception) are present.

	
	Huawei: 
For CA_28-41, CA_28-42, the note 21 and note 6 address the concern on harmonic exception. There is no need to add note 2 for this band 1, 11 and 12.
For band 28, the note 24 and 25 address the concerns on harmonic exception. There is no need to add note 2 for band 11 and 12
Comments to the original version only.

	
	Apple: 
Thanks to Huawei for pointing out the errors in the original version. I have uploaded a revision which omits these changes.

	
	Skyworks: same comments as for rev2 R4-2109451.

	
	Apple: Thanks for the comments. A second revision has been uploaded with changes for band 4 and band 17 (as also found that there is not harmonic issue with B70). The suggestion for B68 is left for second round discussion.

	R4-2109156
	Nokia: Cannot change REL-8, need to discuss which is the earlies possible

	
	DOCOMO: Thank you for your comments. Based on the R4-2103134 in RAN4#98-e, we think that it has already been agreed to change from Rel-8. If there is a reason why we cannot change Rel-8, I would appreciate it if you could teach us. We would like to get agreement in this meeting in time for institutionalization schedule in Japan.

	
	Huawei: Question for clarification. Why the changes need to be applied from Rel-8? It’s hard to imagine that nowadays there’re UEs that would be made to comply with Rel-8 only. And with the proposed changes, what’s the impact to UEs already in the market which are not certified to meet the new coexistence requirements?



Summary for 1st round 
Open issues 

	
	Status summary 

	
	



CRs/TPs

	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2109156
	Comments have been received that REL-8 cannot be changed. Further discussion is needed to identify which is the earliest Release in which changes can be accepted. Based on that, revision may be requested.

	R4-2109451
	To be revised

	R4-2109452
	To be revised



Discussion on 2nd round (if applicable)
Comments on WF
N/A

CRs/TPs Revision final review
To capture comments on final CR document if needed
	CR/TP number
	Comments collection

	Revision of
R4-2109451
Cleanup for UE co-existence 36.101 Rel-15
	Company A

	
	Company B

	
	Company C

	Revision of
R4-2109452
Cleanup for UE co-existence 36.101 Rel-16
	Company A

	
	Company B

	
	Company C

	R4-2109156 CR to TS 36.101[R8]: Addition of UE co-existence requirements for band 40
	Company ANokia: For RAN4 36.101 ; no CR to Rel-9 since 2017; CR to Rel-10 (Ligado CR) recently; except Ligado CR, CR to Rel-11 since 2018. Ligado CRs are bit special as band 24 were never implemented. Would REL12 be acceptable

	
	Company B

	
	Company C




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2107759
(revision of 
R4-2109451)
	Agreeable

	R4-2107760
(revision of
R4-2109452)
	Agreeable

	R4-2109457
	Agreeable (Rel-17 Cat-A mirror CR of R4-2107760)

	R4-2107758
(revision of
R4-2109156)
	To be withdrawn

	R4-2109157
	To be withdrawn

	R4-2109158
	To be withdrawn

	R4-2109159
	To be withdrawn

	R4-2108023
(revision of 
R4-2109160)
	Agreeable (Rel-12 Cat-F)

	R4-2109161
	Agreeable (Rel-13 Cat-A mirror CR of R4-2108023)

	R4-2109162
	Agreeable (Rel-14 Cat-A mirror CR of R4-2108023)

	R4-2109163
	Agreeable (Rel-15 Cat-A mirror CR of R4-2108023)

	R4-2109164
	Agreeable (Rel-16 Cat-A mirror CR of R4-2108023)

	R4-2109165
	Agreeable (Rel-17 Cat-A mirror CR of R4-2108023)



Topic #3: NB-IoT
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
(Cat A CRs are not listed)
	T-doc number
	Company
	Proposals / Observations

	R4-2108892

	Rohde & Schwarz
	Correction to NB-IoT TDD RMCs
Summary of change:
Aligned wording on number of repetitions for NPDSCH and NPUSCH.
Add reference to 36.213.

Moderator: please comment directly in CR section 3.3.2
R16 Mirror Cat-A CR R4-2108893
R17 Mirror Cat-A CR R4-2108894

	R4-2108895
	Rohde & Schwarz
	Correction to NB-IoT HD-FDD RMCs
Summary of change:
Aligned wording on number of repetitions for NPDSCH and NPUSCH.
Add reference to 36.213.

Moderator: please comment directly in CR section 3.3.2
R14 Mirror Cat-A CR R4-2108896
R15 Mirror Cat-A CR R4-2108897
R16 Mirror Cat-A CR R4-2108898
R17 Mirror Cat-A CR R4-2108899

	R4-2109005
	Sony

	NB-IOT frequencies in stand-alone and guard-band operation
[bookmark: _Ref71561794]Observation 1:	The FCC requirements for some frequency bands (bands 12 and 13) are currently under clarification with FCC. If no relaxation is allowed for these frequency bands, changes in the 3GPP specifications are required in these bands in order to avoid violation of FCC requirements.
[bookmark: _Ref47717362]Observation 2:	TS 36.508 for UE test conditions (test frequencies) for both stand-alone and guard-band NB-IoT operation are conflicting with FCC band-edge spectrum emission requirements and the current FCC Labs test practice.
[bookmark: _Ref71561819]Observation 3:	TS 36.104 for BS allows 200 kHz frequency offset from the operating band edges for NB-IoT standalone operation only. 
[bookmark: _Ref47717498][bookmark: _Ref61619610]Proposal 1:	Exclude the first and last EARFCNs in TS 36.508 test frequencies for both stand-alone and guard-band IoT operation modes in order to match 3GPP spectrum emission requirements with FCC regulation for all frequency bands were FCC regulation applies. The changes for bands 12 and 13 are pending final clarification with FCC. 
[bookmark: _Ref71561838]Proposal 2:	Exclude using the first and the last EARFCNs in TS 36.104 for both stand-alone and guard-band IoT operation modes in order to avoid violation of FCC spectrum emission requirements at 3GPP band edges. The changes in bands 12 and 13 are pending final clarification with FCC.

	R4-2110795
	Qualcomm Incorporated
	NB-IoT FCC emission requirements
Observation 1: The FCC emission requirements are applicable on the edge of license blocks in the FCC bands. If operator has continuous license blocks, the FCC emission requirements are applicable on the edge of combined blocks.
Observation 2: FCC emission requirements are not applicable on the 3GPP band edges if they don’t alight with the FCC license edges.
Observation 3: The additional spurious emission at FCC license block edges per the FCC specification #27.53 part (c), FCC #27.53(g), FCC #27.53(h), FCC #24.238 and FCC #22.917 shall be reflected in 3GPP spec.
Proposal 1: RAN4 to define NS signalling to inform the additional requirements to NB-IoT devices. 
Proposal 2: To modify the NS_04 to inform the additional requirements and to exclude 100KHz for the related E-UTRA bands.

Proposal 3: Introduce the change on network signalling NS_04 from Rel-14.

	R4-2111022
	Qualcomm Incorporated
	CR to TS36.101: NB-IoT FCC  emission requirements (Rel-14)
Summary of change:
1. Introuduce the additional requiremtens in section 6.6.2F.2.3
2. Modify definition of NS_04 in section 6.2.4F

Moderator: please comment directly in CR section 3.3.2
R15 Mirror Cat-A CR R4-2110995
R16 Mirror Cat-A CR R4-2110996
R17 Mirror Cat-A CR R4-2110997

	R4-2111483
	T-Mobile USA
	CR for 36.101: Introduction of NS Signalling for NB-IoT in the USA
Summary of change:
Similar to what was previously done at the low end of Band 26, the 100 kHz at the edge of the US bands are being excluded from NB-IoT operation when NS_04 is signalled. Where the FCC license edge does not align with the band edge (Band 12 and Band 13), the emissions apply at the license edge, as described in R4-2107330.

Moderator: please comment directly in CR section 3.3.2
R15 Mirror Cat-A CR R4-2111484
R16 Mirror Cat-A CR R4-2111485
R17 Mirror Cat-A CR R4-2111486

	R4-2111199
	Ericsson
	CR of updating the subPRB UE aspect
Summary of change:
Remove the bracket of MPR table for subPRB allocation, adding the RMC for the subPRB testing for RAN5.
Moderator: please comment directly in CR section 3.3.2
R16 Mirror Cat-A CR R4-2111200
R17 Mirror Cat-A CR R4-2111201



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Band-edge emission at stand-alone and guard-band NB-IoT conditions is regulated by FCC OOB emission requirements. How to test the emission according to the FCC requirement was debated in RAN4 #96-e [1] and RAN4 decided to send an LS to the FCC asking for clarification on testing issues related to NB-IoT device certification and devices that have been failing certification testing. This section summarizes proposals made to solve the open issues. One company brings proposals claiming no response has been received from FCC so far. Two companies have presented unofficial responses obtained during a call with FCC at RAN4 #98bis-e and make proposals.

Sub-topic 3-1
Sub-topic description: Based on understanding of FCC requirements, RAN4 to decide for a solution in its specifications. 
Open issues and candidate options before e-meeting:
Issue 3-1: Solution to FCC OOB requirements for NB-IoT
· Proposals
· Option 1: Accept proposals in R4-2109005
· Option 2: Accept proposals in R4-2111483
· Option 3: Accept proposals in R4-2111022
· Recommended WF
· TBA

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

	XXX
	Sub topic 3-1: 
….
Others:

	Qualcomm
	Sub topic 3-1: Option 3.
For Option 1, in addition to band 12 and band 13, we need exclude the first and last 100kHz for bands 2, 3, 4, 5, etc. as indicating in R4-2111022.
For Option 2, in general, the changes look good. For band 26, NS_04 was designed only to exclude the lower 100kHz on band 26. See below:
“In case UE receives network signaling value NS_04 on operating band 26 then the lower limit of band 26 uplink is 814.1 MHz and lower limit of downlink is 859.1 MHz to account for the PLMR emission requirement.”
In addition to the changes in 5.5F and 6.2.4F, we need to specify the additional requirements in 6.6.2F.2.3.

	Huawei
	Sub topic 3-1:
Option 1 could disrupt conformance tests in many regions that are not regulated by FCC. It’s not acceptable.
In essence, both option 2 and 3 attempt to restrain a network from being deployed at concerned band edges. But if a network is not at those frequencies, it does not need to signal NS_04. Hence it seems a strange way of utilizing the UE spec.
Here’s a quote of T-mobile’s comments in #96: “As we know from other bands, the FCC labs do testing with NS signalling turned off.” Would be interested to know what has changed to make NS_04 based solution become feasible now.

	Ericsson
	Sub topic 3-1:
We understand we have to find a solution here so we support option 2 (TMO CRs), even if NS_04 would not be needed in deployed network.
Option 3 is trying to address the issue in a similar way but, by using frequency ranges, it becomes very confusing when this range overlaps other bands.

	T-Mobile USA
	Option 2.
Huawei is correct that the FCC does emission testing without NS signalling. However, that doesn’t keep RAN4 from defining NS signalling for deployment of bands in the USA. What happens is that implementations look at the Mobile Country Code and/or the PLMNID to decide if it is operating in the US and the appropriate additional requirements apply. That has worked for B41 and n41. Also, for NB-IoT Band 26, NS_04 has been in the specs for a while to prevent NB-IoT operation at the low end of the band. It apparently has worked there, so the same approach can be applied to additional bands. 

	Sony
	Sub topic 3-1: 
It is encouraging that there is a mutual understanding there is an issue in testing NB-IOT at FCC frequencies. We are seeking the best solution to solve this issue (even if it isn’t ours). We can see that the NS_04 solution has some merit in that excluding the first and last 100kHz are done only when needed. However, as far as we understand, this solution is still pending FCC confirmation that test system can handle the NS signaling. If this question is straightened out, we are prepared to go further on this solution. In this case we believe Option 3 looks better defined, if there are changes in 5.5F, 6.2.4F and 6.6.2F.2.3. As Ericsson pointed out, the frequency ranges in 6.6.2F.2.3 in this proposal can probably be specified more clearly in order to avoid any confusion. Do we need further contact with FCC (e.g. LS) to straighten out remaining questions?


[bookmark: _Ref71887479]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

	R4-2108892

	Company A

	
	Company B

	
	

	R4-2108895
	Company A

	
	Company B

	
	

	R4-2111022

	T-Mobile USA: In 5.5F why isn’t the upper 100 kHz of Band 26 excluded? Table 6.6.2F.2-1 doesn’t say which bands the emission limits apply to. For example, -13 dBm/30 kHz in 703.9-704 MHz would be applicable to B17, but not B12 or B85. Is the idea that NS_04 would be signaled only at the low end of B17, and at the low end of B85 and B12, but not near 703.9-704 MHz for B12 or B85? 
Qualcomm: Thanks TMO for the comments. For band 26, NS_04 was designed only to exclude the lower 100kHz on band 26. For the table 6.6.2F.2-1, agree with your comments. We can add the applicable band for the requirements. For example, the requirement for 703.9-704 MHz is applicable to B17.
Ericsson: Same comment as TMO regarding the frequency range which is applicable here for any band. The update proposed by Qualcomm would address this, but R4-2111483 CR is more simple and clearer. It’s also consistent with how NS_04 was used before for band 26.
T-Mobile USA: To Qualcomm, while it was true that for Band 26 the original intent was to exclude the lower 100 kHz due to concerns about PLMR coexistence, the 100 kHz at the top of the band also needs to be excluded for the same reason as the other US bands. If a band 5 NB-IoT UE cannot operate in 848.9-849 MHz in the US, why would a Band 26 NB-IoT UE be able to operate there?

	
	 Sony: Since NB-IoT test frequencies are specified in TS 36.508 (section 8.1.3.1.1) we think also TS 36.508 is affected.

	
	To TMO: thanks for the clarifications. OK with also skip the 100khz for upper limit on b26. We can to further discuss if additional emission if needed in 6.6.2F.2.3. in 2nd round.

	R4-2111483

	Qualcomm: In general, the changes look good. For band 26, NS_04 was designed only to exclude the lower 100kHz on band 26. See below:
“In case UE receives network signaling value NS_04 on operating band 26 then the lower limit of band 26 uplink is 814.1 MHz and lower limit of downlink is 859.1 MHz to account for the PLMR emission requirement.”
In addition to the changes in 5.5F and 6.2.4F, we need to specify the additional requirements in 6.6.2F.2.3.

	
	T-Mobile USA: To Qualcomm, as we commented above, while it was true that for Band 26 the original intent was to exclude the lower 100 kHz due to concerns about PLMR coexistence, the 100 kHz at the top of the band also needs to be excluded for the same reason as the other US bands. If a band 5 NB-IoT UE cannot operate in 848.9-849 MHz in the US, why would a Band 26 NB-IoT UE be able to operate there?
To TMO: thanks for the clarifications. OK with also skip the 100khz for upper limit on b26. We can to further discuss if additional emission if needed in 6.6.2F.2.3. in 2nd round.

	
	Sony: Since NB-IoT test frequencies are specified in TS 36.508 (section 8.1.3.1.1) we think also TS 36.508 is affected.

	R4-2111199
	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:No conclusion was reached.
Candidate options:
Recommendations for 2nd round: Given the status of discussion, the moderator does not suggest a WF or a CR merge until further agreement is found. Further discussions are proposed for 2nd round.



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

	#1
	
	





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

	R4-2108892
	No comment was received, to be agreed 

	R4-2108895
	No comment was received, to be agreed

	R4-2111199
	No comment was received, to be agreed



Discussion on 2nd round (if applicable)
Comments on WF
N/A

CRs/TPs Revision final review
To capture comments on final CR document if needed
	CR/TP number
	Comments collection

	R4-2111022
CR to TS36.101: NB-IoT FCC emission requirements (Rel-14)
	Qualcomm: We are OK to further discuss the CR based on TMO’s revision of R4-2111483. QC’s CRs can be noted.Company A

	
	Company B

	
	Company C

	R4-2111483 
R4-2108012
CR for 36.101: Introduction of NS Signalling for NB-IoT in the USA

	Company A
Ericsson: Sorry, I haven’t noticed this in the 1st round, but is there a good reason why for bands 12 and 13, the lower 100kHz are not removed from the UL and DL frequency ranges:

	12
	699 MHz
	–
	715.9 MHz
	729 MHz
	–
	745.9 MHz
	FDD

	13
	777 MHz
	–
	786.9 MHz
	746 MHz
	–
	755.9 MHz
	FDD



Additional emission limits (6.6.2F.2.3) should not be needed with this proposed change, the bands definition has been reduced by 100 kHz.

	
	Sony: Thanks, we support this CR. One question: Since this particular CR is targeting Rel14 is it correct that B71 and B85 are included in Table5.5F-1 and Table 6.2.4F-1? For the mirror CRs (R4-2111484, R4-2111485, R4-2111486) for sure they should.Company B

	
	Company CEricsson: Please ignore the comment we made just above on this CR, we missed the explanation given in the cover sheet. No update is needed. Sorry any inconvenience.

	
	T-Mobile USA: To Sony: B71 and B85 have been removed from R4-2108012, which is the revision of R4-2111483. We plan to include B71 and B85 in the mirror CRs. Thanks. 
To Ericsson: Thanks. 




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2111022
	To be noted (Rel-14 Cat F)

	R4-2110995
	To be withdrawn (Rel-15 Cat A mirror CR of R4-2111022)

	R4-2110996
	To be withdrawn (Rel-16 Cat A mirror CR of R4-2111022)

	R4-2110997
	To be withdrawn (Rel-17 Cat A mirror CR of R4-2111022)

	R4-2108012
(revision of 
R4-2111483)
	Agreeable (Rel-14 Cat F)

	R4-2111484
	Agreeable (Rel-15 Cat A mirror CR of R4-2108012)

	R4-2111485
	Agreeable (Rel-16 Cat A mirror CR of R4-2108012)

	R4-2111486
	Agreeable (Rel-17 Cat A mirror CR of R4-2108012)



Topic #4: Other Maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
(Cat A CRs are not listed)
	T-doc number
	Company
	Proposals / Observations

	R4-2109150

	SoftBank Corp.
	Clarification on additional emission requirements to 2 bandUL CA/DC (R15)

Summary of change:
The following sentence is added in sub-clause 6.2.4A:
Unless otherwise stated, if an NS value is indicated in a band, the additional requirement shall be met regardless if the UE has uplink configured in the other bands.

Moderator: please comment directly in CR section 4.3.2.
R16 Mirror Cat-A CR R4-2109151
R17 Mirror Cat-A CR R4-2109152

	R4-2111357

	Huawei, HiSilicon
	CR on EVM requirement for TS 36.101

Summary of change:
Add clairification to reduce the off-on transient for EVM measurement
Moderator: please comment directly in CR section 4.3.2.
R17 Mirror CR R4-2109457

	R4-2110817

	Skyworks Solutions Inc., Nokia
	LTE Rel-17 REFSENS Exception Simplification
Observation 1: Based on WF [1] agreements:
· For new REL-17 combinations: the reduction of the number of test points in TS 36.101 is small due to the small number of new combinations being introduced. The implementation of WF [1] agreements only requires a small CR. The benefits in TPs for TR remain advantageous.
· For legacy LTE CA combinations: it is possible to reduce slightly the table size by grouping combinations which have identical REFSENS exception test points. This does not reduce the number of test points and yet this approach comes at the expense of a major table reshuffling.
Observation 2: 
· Adopting option 2 may bring a high reduction of REFSENS exception test points while minimizing the impact on tables and document structure. 
· We would like to bring to the attention of RAN4 that the level of urgency is medium since it is our understanding that RAN5 will be impacted only when RAN5 Rel-16 is closed.
· 
Proposal: Send an LS to inform RAN5 about the new way of working RAN4 has adopted in Rel-17 and request feedback on either of the following proposal options:

Starting from Rel-17:
Option 1: 
· For new Rel-17 band combinations:
· For TPs for TR: According to the agreed WF [1], do not specify higher order REFSENS test points if already covered by a fall-back combination,
· For 36.101: Remove REFSENS test points if already covered by fall-back combination via small CR.
· For legacy combinations:
· Do not bring any change to TS 36.101.
Option 2: 
· For new Rel-17 band combinations:
· For TPs for TR: According to the agreed WF [1], do not specify higher order REFSENS test points if already covered by a fall-back combination,
· For 36.101: Remove REFSENS test points if already covered by fall-back combination via small CR.
· For legacy combinations:
· Keep only the lowest order fall-back test points and remove all redundant REFSENS test points in TS 36.101.

	R4-2109739

	Nokia
	LS to RAN5 on LTE REFSENS Exceptions Simplification
RAN4 has now done more work on the topic and observed that due to the small number of new LTE combinations introduced in REL-17 the agreed method for only changing MSD test point scheme for new REL-17 LTE CA combinations does not really have much impact on RAN4 specification simplification or amount of RAN5 MSD test cases [2].
RAN4 would like to hear RAN5 opinion if LTE REFSENS exceptions simplification should be limited only to new REL17 CA configurations (Option 1) as was already communicated in [1] or if the simplification can be also applied to CA configurations in earlier releases (Option 2).
Moderator: Option 1 and Option 2 summarized in R4-2110817 above.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic description: It is observed that due to the small number of new LTE combinations introduced in REL-17 the agreed method for only changing MSD test point scheme for new REL-17 LTE CA combinations does not really have much impact on RAN4 specification simplification or amount of RAN5 MSD test cases. RAN4 would like to collect RAN5 opinion if LTE REFSENS exceptions simplification should be limited only to new REL17 CA configurations (Option 1) as was already communicated in [1] or if the simplification can be also applied to CA configurations in earlier releases (Option 2) [ R4-2110817, R4-2109739]. Considering RAN5 way of working, it is believed that the level of urgency is medium.

Open issues and candidate options before e-meeting:

Issue 4-1: Solutions to reduce the number of REFSENS exception test points
· Proposals: Send LS to RAN5 on LTE REFSENS Exceptions Simplification.
· Recommended WF


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

	LGE
	Sub topic 4-1: We prefer option 2 which will be applied in the TS36.101 earlier releases. Need further discuss RAN4 apply from which specification release for the simplification such as from Rel-12 or other release.
….
Others:

	Skyworks
	Sub topic 4-1: Our preference is for option 2.


[bookmark: _Ref71896210]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

	R4-2109150
	Nokia: This is also NR Rel-15 maintenance, maybe better to have the conclusion there first

	
	Huawei: The issue is also being discussed in thread [102], better to wait for the outcome there. One concern is about the potential impact of IMD from dual UL.

	
	

	R4-2111357

	Nokia: Cannot change REL-8, need to discuss which is the earlies possible

	
	Qualcomm:  The highlighted part has already covered the condition changed in this CR.
“The PUSCH or PUCCH EVM measurement interval is also reduced when the mean power, modulation or allocation between slots or subslots is expected to change, or when the off-on power transient is expected at the 1st symbol of the uplink transmission.”
Additionally, we could not make the change for Rel-8 which has been used for a long time and no issues were found

	
	Huawei, HiSilicon: To Nokia, we can change the CR into later release, considering current LTE product already went into later release.
To Qualcomm, colored sentence say mean power change between slot, but off-on power change is within the symbol. This is why we add the sentence here.
To Huawei,
It is true that the highlighted parts is stating between slots or subslots, but per our understanding, the case within the symbol has be covered in this condition.



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: LS to RAN5 is agreeable, 2 companies prefer option 2. May be revised if 2nd round comments are received on wording.
Candidate options: 
Recommendations for 2nd round: Agree R4-2109739 and send LS to RAN5



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

	#1
	
	





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

	R4-2109150
	Further discussion needed due to dependency on [102]. On hold.

	R4-2111357
	Comments have been received that Rel-8 can not be changed. Further discussion is needed to identify which is the earliest Release in which changes can be accepted. Based on that, revision may be requested.



Discussion on 2nd round (if applicable)
Comments on WF
N/A

CRs/TPs Revision final review
To capture comments on final CR document if needed

Moderator: Based on 1st round summary, LS R4-2109739 is agreeable. Document is brought to collect comments on wording if needed.
	CR/TP number
	Comments collection

	R4-2109150
Clarification on additional emission requirements to 2 bandUL CA/DC (R15)
	Company A

	
	Company B

	
	Company C

	R4-2111357
CR on EVM requirement for TS 36.101-1
	Nokia: For RAN4 36.101 ; no CR to Rel-9 since 2017; CR to Rel-10 (Ligado CR) recently; except Ligado CR, CR to Rel-11 since 2018. Ligado CRs are bit special as band 24 were never implemented. Would REL12 be acceptableCompany A

	
	Qualcomm: The EVM requirement has been used for a long time. Justification on why there is issue for the off-on transient? UE could not pass the EVM requirements in the off-on transient symbol all the time? More technical discussion is needed.Company B

	
	Huawei, HiSilicon: To Nokia, we can accept start the CR from Rel-12.

	
	Company C

	R4-2109739 LS to RAN5 on LTE REFSENS Exceptions Simplification

	Company A

	
	Company B

	
	Company C



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

	R4-2109150
	To be noted (Rel-15 Cat F)

	R4-2109151
	To be withdrawn (Rel-16 Cat A mirror CR of R4-2109150)

	R4-2109152
	To be withdrawn (Rel-17 Cat A mirror CR of R4-2109150)

	R4-2107761
(revision of 
R4-2111357)
	To be noted

	R4-2109739
	To be approved



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	
	
	



Existing tdocs

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2108916
	CR LTE CA corrections R16 CAT F
	Nokia
	Agreed
	

	R4-2108917
	CR LTE CA corrections R17 CAT F
	Nokia
	Agreed
	

	R4-2109838
	CR on MSD test configurations for dual uplink LTE-A CA
	LG
	Agreed
	

	R4-2111293
	CR MPR and AMPR for LTE CA 256QAM PC2
	Huawei,HiSilicon
	On hold
	Could be revised if agreement is reached in 2nd round

	R4-2111294
	MPR and AMPR for LTE CA 256QAM PC2
	Huawei,HiSilicon
	Noted
	

	R4-2111421
	n41 CA_NS_04 AMPR for 256QAM
	Qualcomm Incorporated
	Noted
	

	R4-2109156
	CR to TS 36.101[R8]: Addition of UE co-existence requirements for band 40
	NTT DOCOMO, INC.
	To be revised
	Rel-8 can not be changed. Need to define the earliest possible Release

	R4-2109451
	Cleanup for UE co-existence 36.101 Rel-15
	Apple
	To be revised
	

	R4-2109452
	Cleanup for UE co-existence 36.101 Rel-16
	Apple
	To be revised
	

	R4-2108892
	No comment was received, to be agreed
	Rohde & Schwarz
	Agreed
	

	R4-2108895
	Correction to NB-IoT HD-FDD RMCs
	Rohde & Schwarz
	Agreed
	

	R4-2109005
	NB-IOT frequencies in stand-alone and guard-band operation
	Sony
	Noted
	

	R4-2110795
	NB-IoT FCC emission requirements
	Qualcomm Incorporated
	Noted
	

	R4-2111022
	CR to TS36.101: NB-IoT FCC  emission requirements (Rel-14)
	Qualcomm Incorporated
	On-hold
	Further discussion needed

	R4-2111483
	CR for 36.101: Introduction of NS Signalling for NB-IoT in the USA
	T-Mobile USA
	On-hold
	Further discussion needed

	R4-2111199
	CR of updating the subPRB UE aspect
	Ericsson
	Agreed
	

	R4-2109150
	Clarification on additional emission requirements to 2 bandUL CA/DC (R15)
	SoftBank Corp.
	On hold
	Further discussion needed and dependency on [102]

	R4-2111357
	CR on EVM requirement for TS 36.101-1
	Huawei, HiSilicon
	To be revised
	

	R4-2110817
	LTE Rel-17 REFSENS Exception Simplification
	Skyworks Solutions Inc., Nokia
	Noted
	

	R4-2109739
	LS to RAN5 on LTE REFSENS Exceptions Simplification
	Nokia
	LS is agreeable
	

	
	
	
	
	





2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2108024 (Revision of R4-2111293)
	CR MPR and AMPR for LTE CA 256QAM PC2
	Huawei,HiSilicon
	Agreeable

	

	R4-2107759
(revision of 
R4-2109451)
	Cleanup for UE co-existence 36.101 Rel-15
	Apple
	Agreeable
	

	R4-2107760
(revision of
R4-2109452)
	Cleanup for UE co-existence 36.101 Rel-16
	Apple
	Agreeable
	

	R4-2109457
	Cleanup for UE co-existence 36.101 Rel-17
	Apple
	Agreeable 
	Rel-17 Cat-A mirror CR of R4-2107760

	R4-2107758
(revision of
R4-2109156)
	CR to TS 36.101[R8]: Addition of UE co-existence requirements for band 40
	NTT DOCOMO, INC.
	To be withdrawn
	Mirror CR of R4-2109156

	R4-2109157
	CR to TS 36.101[R9]: Addition of UE co-existence requirements for band 40
	NTT DOCOMO, INC.
	To be withdrawn
	Mirror CR of R4-2109156

	R4-2109158
	CR to TS 36.101[R10]: Addition of UE co-existence requirements for band 40
	NTT DOCOMO, INC.
	To be withdrawn
	Mirror CR of R4-2109156

	R4-2109159
	CR to TS 36.101[R11]: Addition of UE co-existence requirements for band 40
	NTT DOCOMO, INC.
	To be withdrawn
	Mirror CR of R4-2109156

	R4-2108023
(revision of 
R4-2109160)
	CR to TS 36.101[R12]: Addition of UE co-existence requirements for band 40
	NTT DOCOMO, INC.
	Agreeable 
	Rel-12 Cat-F

	R4-2109161
	CR to TS 36.101[R13]: Addition of UE co-existence requirements for band 40
	NTT DOCOMO, INC.
	Agreeable 
	Rel-13 Cat-A mirror CR of R4-2108023

	R4-2109162
	CR to TS 36.101[R14]: Addition of UE co-existence requirements for band 40
	NTT DOCOMO, INC.
	Agreeable 
	Rel-14 Cat-A mirror CR of R4-2108023

	R4-2109163
	CR to TS 36.101[R15]: Addition of UE co-existence requirements for band 40
	NTT DOCOMO, INC.
	Agreeable 
	Rel-15 Cat-A mirror CR of R4-2108023

	R4-2109164
	CR to TS 36.101[R16]: Addition of UE co-existence requirements for band 40
	NTT DOCOMO, INC.
	Agreeable 
	Rel-16 Cat-A mirror CR of R4-2108023

	R4-2109165
	CR to TS 36.101[R17]: Addition of UE co-existence requirements for band 40
	NTT DOCOMO, INC.
	Agreeable 
	Rel-17 Cat-A mirror CR of R4-2108023

	R4-2111022
	CR to TS36.101: NB-IoT FCC  emission requirements (Rel-14)
	Qualcomm Incorporated
	To be noted 
	Rel-14 Cat F

	R4-2110995
	CR to TS36.101: NB-IoT FCC  emission requirements (Rel-15)
	Qualcomm Incorporated
	To be withdrawn 
	Rel-15 Cat A mirror CR of R4-2111022

	R4-2110996
	CR to TS36.101: NB-IoT FCC  emission requirements (Rel-16)
	Qualcomm Incorporated
	To be withdrawn
	Rel-16 Cat A mirror CR of R4-2111022

	R4-2110997
	CR to TS36.101: NB-IoT FCC  emission requirements (Rel-17)
	Qualcomm Incorporated
	To be withdrawn 
	Rel-17 Cat A mirror CR of R4-2111022

	R4-2108012
(revision of 
R4-2111483)
	CR for 36.101: Introduction of NS Signalling for NB-IoT in the USA
	T-Mobile USA, Qualcomm
	Agreeable
	Rel-14 Cat F

	R4-2111484
	Mirror CR for 36.101: Introduction of NS Signalling for NB-IoT in the USA
	T-Mobile USA, Qualcomm
	Agreeable
	Rel-15 Cat A mirror CR of R4-2108012

	R4-2111485
	Mirror CR for 36.101: Introduction of NS Signalling for NB-IoT in the USA
	T-Mobile USA, Qualcomm
	Agreeable
	Rel-16 Cat A mirror CR of R4-2108012

	R4-2111486
	Mirror CR for 36.101: Introduction of NS Signalling for NB-IoT in the USA
	T-Mobile USA, Qualcomm
	Agreeable
	Rel-17 Cat A mirror CR of R4-2108012

	R4-2109150
	Clarification on additional emission requirements to 2 bandUL CA/DC (R15)
	SoftBank Corp.
	To be noted 
	Rel-15 Cat F

	R4-2109151
	Clarification on additional emission requirements to 2 band UL CA/DC (R16)
	SoftBank Corp.
	To be withdrawn 
	Rel-16 Cat A mirror CR of R4-2109150

	R4-2109152
	Clarification on additional emission requirements to 2 band UL CA/DC (R17)
	SoftBank Corp.
	To be withdrawn
	Rel-17 Cat A mirror CR of R4-2109150

	R4-2107761
(revision of 
R4-2111357)
	CR on EVM requirement for TS 36.101-1
	Huawei, HiSilicon
	To be noted
	

	R4-2109739
	LS to RAN5 on LTE REFSENS Exceptions Simplification
	Nokia
	To be approved
	



