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Introduction
This email discussion thread is related to NR PC2 CA basket WI, and will focus on the topic of following aspects:
· Topic #1: draft TR and big CR
· Topic#2: UE RF requirements 
· Sub-topic 2-1: UE RF requirements for proposed CA
· Sub-topic 2-2: MSD improvement
Note that the tables for collecting comments for sub-topic issues are arranged just below each issue.
Topic #1: draft TR and big CR
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations/Abstracts

	R4-2110051
	China Telecom
	Abstract: This draft TR provides the draft TR v0.4.0, which was reserved for email approval and aims to reflect the TP approved in this meeting.

	R4-2110052
	China Telecom
	Big CR to Introduce the completed combos to 38101-1 which was reserved for email approval



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: draft TR and big CR
This sub-topic will discuss rapporteur input for draft TR and big CR. 
Issue 1-1-1: draft TR 
· Recommended WF
· It is recommended for email approval for the draft TR of R4-2110051
	Company
	Comments on Issue 1-1-1: draft TR

	ZTE
	Of course it is for email approval. It is the normal procedure in RAN4.



Issue 1-1-2: big CR 
· Recommended WF
· It is recommended for email approval for the big CR of R4-2110052
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Company
	Comments on Issue 1-1-2: Big CR

	ZTE
	Of course it is for email approval. It is the normal procedure in RAN4.



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

	Sub-topic#1
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Topic 1 was closed the draft TR of R4-2110051 and the big CR of R4-2110052 are for email approval.



Discussion on 2nd round (if applicable)

Topic #2: UE RF requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations/Abstracts

	R4-2110070
	China Telecom
	TP to 38.841: MSD requirement due to harmonic mixing for PC2 CA_n3A-n78A with up to 2 uplink

	R4-2110460
	ZTE Corporation
	TP for TR38.841_ PC2 CA_n41A-n79A

	R4-2110790
	China Telecom
	Discussion on how to reflect HPUE CA with 1 up link in 38101

	R4-2110791
	CHTTL
	Proposal 1: RAN4 to consider introducing an optional capability for additional sets of improved requirements, starting from the following target requirements.
- MSD of 2nd and 3rd harmonic, and MSD of IMD2 and IMD3 for EN-DC and NR CA
- Target on PC2 first then PC3
Proposal 2: if proposal 1 is not agreeable in this meeting, we would like to collect more feedbacks from companies including the following aspects:
· Whether the operators think current MSD with values larger than 20dB (or x dB) is sufficient.
· Whether there is any issue or impact due to the introduction of the optional capability.

	R4-2111489
	T-Mobile USA
	TP for TR38.841: PC2 CA_n25A-n77A

	R4-2111490
	T-Mobile USA
	TP for TR38.841: PC2 CA_n41A-n77A

	R4-2111491
	T-Mobile USA
	TP for TR38.841: PC2 CA_n71A-n77A

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: UE RF requirements for proposed CA
This sub-topic will discuss UE RF requirements for proposed combinations.
Issue 2-1-1: Reflect HPUE CA with 1 uplink in 38101
· Recommended WF
· Collect views on this issue, discussion in R4-2110790 could be a starting point.
· It is intended to use a WF to capture the final agreement and the agreement will be captured into big CR.
	Company
	Comments on Issue 2-1-1: Reflect HPUE CA with 1 uplink in 38101

	ZTE
	This table is not only for PC3, but also for PC2. For PC3 band combination, it is only for 2UL NR CA configuration, 1UL single band case for PC3 is not included in this table. But if the ‘uplink’ is removed, then it would be interpreted as DL CA configuration which would include 1UL single band case for PC3, but it is not true for PC3.
Our understanding for this paper is to capture single PC2 band in UL for PC2 band combination, we don’t think it is a good idea to implement it in the existing UL CA table. A separate table is recommended.

	Xiaomi
	A separate text description similar as PC3 in one band is preferred.

	LGE
	Need to clarify why to define the single UL for inter-band CA UE?
As ZTE mentioned above, this is only for 2UL NR CA band combination. Also the WID scope is to define PC2 inter-band CA with 2 bands DL & 2 bands UL.

	T-Mobile USA
	To LGE, the WID scope includes 2 DL/1UL. From RP-210476: “Specify the band-combination specific RF requirements for all listed power class 2 NR inter-band UL CA combinations with 2 band DL / 2 band UL Also, specify the band-combination specific RF requirements for all listed inter-band DL CA  combinations with 2 band DL / 1 band UL power class 2 and/or power class 1.5 NR single band UL.” 
We support the proposal in R4-2110790. However, we should also add a column for PC1.5 with a note that it currently only applies to single uplink on the TDD band. We think a separate table could work, too, but would mostly be redundant information and is unnecessary. 

	Huawei
	The changes proposed in R4-2110790 seems confusing. The statement to be deleted is for PC3 CA and should be kept. Table 6.2A.1.3-1 is clearly for UL, don’t see why the word “uplink” should be removed. If the CA has only one UL, the maximum output power requirements for single bands should apply.

	
	



Issue 2-1-2: TPs for approval 
· Proposed TPs 
· R4-2110070, R4-2110460, R4-2111489, R4-2111490, R4-2111491,
· Recommended WF
· Collect the comments for proposed TPs. If no comments for certain of TP’s, the TP’s will be recommended as approved.
	CR/TP number
	Comments collection for Issue 2-1-2: TPs for approval

	R4-2110070
	ZTE2: MSD for 25MHz and 30MHz for n3 are missing.

	
	China Telecom: Ok, we will add the MSD for n3 more bandwidths

	
	

	R4-2110460
	

	
	

	
	

	R4-2111489
	LGE: we provided our analysis for MSD for CA_n25A-n77A in R4-2104973 to follow DC_2A_n77A PC2 UE. So it can be acceptable.

	
	

	
	

	R4-2111490
	LGE: For the PC2 cross band isolation issue, LGE proposed following MSDrequirmeents in R4-2104973.


But in TP, the 6.7dB MSD for n41 DL and 11.0dB MSD for n77 was proposed. 
How can derive the MSD requirements? Are you apply average manner to find the MSD requirements with all interested companies results?

	
	T-Mobile USA: Thanks for the input, LGE. We will provide a revision with averaged values. Are there any proposals other than LGE and TMUS? 

	
	

	R4-2111491
	LGE: For the PC2 dual uplink issue, LGE proposed MSD 12.2dB by 5th IMD problem. But in this TP, 7.8dB MSD by 5th IMD was provided.
How can derive the MSD requirements? Are you apply average manner to find the MSD requirements with all interested companies results?

	
	T-Mobile USA: Thanks for the input, LGE. We will provide a revision with averaged values. Are there any proposals other than LGE and TMUS?

	
	




Sub-topic 2-2: MSD improvement
Issue 2-2-1: MSD improvement 
· Proposals (R4-2110791) 
· Proposal 1: RAN4 to consider introducing an optional capability for additional sets of improved requirements, starting from the following target requirements.
· MSD of 2nd and 3rd harmonic, and MSD of IMD2 and IMD3 for EN-DC and NR CA
· Target on PC2 first then PC3
· Proposal 2: if proposal 1 is not agreeable in this meeting, we would like to collect more feedbacks from companies including the following aspects:
· Whether the operators think current MSD with values larger than 20dB (or x dB) is sufficient.
· Whether there is any issue or impact due to the introduction of the optional capability.
· Recommended WF
· Collect views on the proposals
	Company
	Comments on Issue 2-2-1: MSD improvement

	Nokia
	We support both proposals.

	ZTE
	Either proposal 1 or proposal 2.

	Qualcomm
	We support proposal 1

	Xiaomi
	Proposal 2

	LGE
	Main problem is that 5G UE and LTE-A CA support over 10~20 operating bands and other feature (CA,DC, UL-MIMO, SUL, TxD…). So the additional IL and PCB isolation is not easy to improve compare to previous LTE-A UE. We think the current RF parameters and performance shall be considered to derive MSD requirements. Based on the fact, UE vendor provided the reasonable MSD value and RAN4 applied average manner to derive MSD levels. The concerning point to introduce the new optional capability is that if RAN4 define new capability signaling, then operator always request and provide UE to satisfy the additional capability. So, UE vendor do not want to make new capability signaling for MSD improvement.

	T-Mobile USA
	We support Proposal 1, and if that is not agreeable Proposal 2.  As we described in R4-2111492, real world devices can have 20 dB less sensitivity degradation than allowed by the MSD specs. This results in operators ignoring MSD and expecting 0 dB MSD. If some devices use different architectures, like discrete instead of integrated RFFE, then the performance between devices could be significant. It would be helpful if the network was able to distinguish between the different types of devices in their network. 

	Skyworks
	If such improved MSD capability is agreed it is necessary to clarify what is signalled: no MSD? 10dB less MSD? The MSD value? Or a second set of improved values in the spec vs actual? The ripple effect of such improvement may be huge for little gain: good UEs exist and they already appear so in the network if that improvement is maintained in radiated but also if the link is not interference limited (ie the MSD is very large and there is no easy escape). We do understand that it is important that the NW does not try to implement scheduler restrictions if these are not needed for all/most UEs. But with this in mind we may want to first look at large MSD cases and agree on what a better UE can do. Also if we start revisiting MSD everywhere it may become a real catch 22 issue: if REFSENS improvement is also discussed single band/CC case then we need to revisit MSDs that will automatically increase. 

	Huawei
	Contrary to the claim by several companies that real world UEs perform much better than the 3GPP spec, the field result in the contribution paper actually show that harmonic interference do impact UEs in the field. Half of the UEs in the sample set show significant degradation. If only a small portion of the UEs in the market can cope with the potential interference, would the operator want to deploy the network at such frequencies? We are not convinced that optional capability is feasible.

	Vivo
	Proposal 2, optional capability need FFS.

	CHTTL
	We also support propsol 1, obviously.
Regarding to the result, even if it shows some UEs have the impact, still we believe they are still better than the >20dB MSD, as you can see the DL signal is very weak in the cell edge. And note that even the DL signal is very weak still some UE shows zero impact. And we are confident that lots of UE can achieve much better UE than the current spec.
Regarding what is signalled, our thinking is to have a 1 bit signalling linked to the second set of improved values in the spec, how much the MSD values will be can be further discussed.
Regarding UE vendors concern, we are wondering if no signalling is introduced, the operators will have their own request outside 3GPP if they think the current MSD in the spec is not pracitcal, which might result in different requirement raised by different operators. So we would like to ask whether the operators think current MSD with values larger than 20dB (or x dB) is sufficient.

	Huawei
	To CHTTL: I’d like to double check my understanding of your paper. It shows NR DL RSRP -107 dB for UE A. If I understand correctly, this is RSRP in15kHz MBW. I don’t think this can be counted as “very weak”. Assuming NF=5, the SNR would be 20 dB, ignoring other interferences.  And the Tx power is 20 dBm, i.e. 3 dB back off from PC3. So the power of IMD is also reduced from the worst case scenario in the spec. Even under such conditions, significant degradation is shown. I consider this as strong evidence why we have to have large MSDs in the spec.
On the other hand, I can understand operators’ desire for potential MSD improvement. But without proven feasibility, it’s premature to discuss the design of capability signalling.

	Apple
	Many concerns have already been named by Huawei, Skyworks and LGE. We agree with most of them. Currently the discussion mostly revolves around the introduction of a capability. But the important question is the impact of such a capability on the network. What is the actual benefit for the network if a view devices support this optional capability? Does throughput get significantly higher? Does it change network planning if only a certain devices support this?  


	
	



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 

	2.2.1	Sub-topic 2-1: UE RF requirements for proposed CA
	Issue 2-1-1: Reflect HPUE CA with 1 uplink in 38101
Recommendations for 2nd round:  According to the comments, it seems that a separate table for HPUE CA with 1 uplink in 38101 is preferred. The discussion will continue in WF#1 in 2nd round.
Issue 2-1-2: TPs for approval
Tentative agreements: R4-2110460 and R4-2111489 are recommended as approved since no comment or objection.
Recommendations for 2nd round:  Focus on the four revised TPs, they are R4-2110070, R4-2111490, R4-2111491. The corresponding revised number will be allocated in chairman’s report.

	2.2.2	Sub-topic 2-2: MSD improvement
	Recommendations for 2nd round:  Continue discussion in 2nd round.

	
	




Discussion on 2nd round (if applicable)

Summary for 2nd round 

	
	Status summary 

	
	

	
	

	
	



Recommendations for Tdocs
1st round 
New tdocs
	
	Title
	Source
	Comments

	#1
	WF on Reflecting HPUE CA with 1 uplink in 38101
	China Telecom
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2110051
	Draft TR 38.841 v0.4.0: High power UE for NR inter-band Carrier Aggregation with 2 bands downlink and x bands uplink (x =1,2)
	China Telecom
	For email approval
	

	R4-2110052
	CR to 38.101-1 Introduce RF requirements for HPUE CA with 2 bands downlink and x bands uplink (x =1,2)
	China Telecom
	For email approval
	

	R4-2110070
	TP to 38.841: MSD requirement due to harmonic mixing for PC2 CA_n3A-n78A with up to 2 uplink
	China Telecom
	revised
	

	R4-2110460
	TP for TR38.841_ PC2 CA_n41A-n79A
	ZTE Corporation
	agreeable
	

	R4-2110790
	Discussion on how to reflect HPUE CA with 1 up link in 38101
	China Telecom
	noted
	

	R4-2110791
	Discussion on UE capability for improved PC2 MSD for EN-DC and NR CA
	CHTTL
	noted
	

	R4-2111489
	TP for TR38.841: PC2 CA_n25A-n77A
	T-Mobile USA
	agreeable
	

	R4-2111490
	TP for TR38.841: PC2 CA_n41A-n77A
	T-Mobile USA
	revised
	

	R4-2111491
	TP for TR38.841: PC2 CA_n71A-n77A
	T-Mobile USA
	revised
	

	
	
	
	
	



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