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Introduction
In the last RAN4 #94-e meeting, WF on the requirements for FR2 DL 256QAM was approved in R4-2002803 to achieve the following agreements 
· Agreements for core requirements:
· Discuss on how to define the UE maximum input level for 256QAM in the next meeting 
· Agree the BS and UE CRs in a package in Rel-16 WI
· Technically endorse the CR to 38.104 (R4-2002802) since no technical concern
· Agreement for BS conformance requirement:
· Technically endorse the CR to 38.141-2 (R4-2001427) since no technical concern
· Modification may be provided in the next meeting for the CR from Spec clear point
Based on the above agreements and companies’ contributions submitted in this e-meeting, this email discussion will focus on the following topic
· Draft TR
· BS core requirement: Only one draft CR was submitted
· UE core requirement: focused on the maximum input level
Topic #1 Draft TR
Companies’ contributions summary
	T-doc number
	Company
	Abstracts / Proposals / Observations

	R4-2003656
	China Telecom
	Update TR to implement TPs approved in last meeting.



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
· Recommended draft TR: R4-2003656

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

	
	


 
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

	R4-2003656

	

	
	

	
	



Summary for 1st round 
0. 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
	No concern on the draft TR



0. 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  

	R4-2003656
	[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The draft TR is recommended as approved




Discussion on 2nd round (if applicable)
Topic #1 is concluded on 1st round, no need discuss on 2nd round.
Summary on 2nd round (if applicable)
Topic #1 is concluded on 1st round, no need discuss on 2nd round.

Topic #2: BS requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Abstracts / Proposals / Observations

	R4-2003773
	Nokia, Nokia Shanghai Bell, China Telecom, Verizon, NTT Docomo, T-Mobile, Ericsson
	Abstract: Tx EVM requirement for 256QAM is added for BS type 2-O.



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: BS EVM core requirement CR
This sub-topic will discuss the CR for BS EVM core requirement. In the last meeting the BS core requirement was already reached consensus in by endorsing the CR R4-2002802. Why CR R4-2003773 with same topic was resubmitted in this meeting is because the CR R4-2002802 was uploaded with wrong document.
Issue 2-1-1: BS EVM core requirement CR/TP
· Recommended CR: R4-2003773



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

	
	Issue 2-1-1: 



 
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

	R4-2003773
	Company A

	
	Company B

	
	



Summary for 1st round 
0. 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
	No concern on the recommended draft CR

	
	



0. 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  

	R4-2003773
	The draft CR is recommended as Endorsed



Discussion on 2nd round (if applicable)
Topic #2 is concluded on 1st round, no need discuss on 2nd round.
Summary on 2nd round (if applicable)
Topic #2 is concluded on 1st round, no need discuss on 2nd round.
Topic #3: UE core requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Abstracts / Proposals / Observations

	R4-2003625
	NTT DOCOMO, INC.
	Observation 1: RAN4 needs to introduce both BS and UE core requirements for FR2 DL 256QAM to follow RAN plenary decision and ensure RF performance.
Observation 2: RAN4 needs to specify core requirements without regardless of testability.
Observation 3: UE maximum input level requirements are important and beneficial to ensure receiver dynamic range performance under high PAPR condition with 256QAM modulation scheme.
Proposal 1: RAN4 does not need to consider testability issues to specify core requirements in this WI.
Proposal 2: RAN4 specifies core requirements of UE maximum input level for FR2 DL 256QAM.

	R4-2003657
	China Telecom
	Observation1: It is necessary to define the maximum input level for 256QAM in Rel-16.
Observation2: The maximum input level for 64QAM could be defined based on the request from companies.
Proposal 1: Define the maximum input level for 256QAM in Rel-16.
Proposal 2: Define the maximum input level for 64QAM and endorse the corresponding draft CR in [4].

	R4-2003658
	China Telecom
	Abstract: This TP is intended to capture the UE core requirement for FR2 DL 256QAM

	R4-2003771
	Nokia, Nokia Shanghai Bell
	Observation 1: Work item description defines that at least UE Rx maximum input level and FRC shall be specified.
Observation 2: It has been already agreed that a change on UE requirements is needed together with the change on BS requirements.
Observation 3: 64QAM requirements for maximum input power were removed from TS 38.101-2 due to reason of redundancy, i.e. 64QAM was seen to stress the system in similar manner as QPSK.
Observation 4: Ability to receive the 256QAM signal correctly in high input power conditions, which are typical conditions for 256QAM usage, is essential for the feature.
Proposal 1: UE RF core requirement for maximum input power shall be specified for FR2 DL 256QAM

	R4-2003772
	Nokia, Nokia Shanghai Bell, China Telecom, Verizon, NTT Docomo, T-Mobile
	Abstract: Maximum input power requirement for 256QAM and RMC for 256QAM are introduced.

	R4-2003908
	OPPO
	Observation 1: the feasibility of FR2 DL 256QAM has been evaluated, including link level simulation, system level simulation and implementation study output. It can be concluded that FR2 DL 256 QAM is feasible and beneficial as concluded in section 5.2.1.10, 5.2.2.6 and 5.3. 
Observation 2: for FR1 the maximum input level was defined for high order modulation. In Table 7.4-1 Max input level for 256QAM is relaxed by 2dB compared to 64QAM. 
Proposal: Introduce UE maximum input level core requirements for FR2 DL 256 QAM. 

	R4-2004485
	Huawei, HiSilicon
	Proposal: UE maximum input level for 64 QAM and 256 QAM should be treated in the same way, i.e. it is not defined in Rel-16 WI.



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 3-1: UE core requirements
This sub-topic will discuss the UE core requirements. 
The first issue 3-1-1 is UE maximum input level for 256QAM, for which we have seen differfent proposals from contributions.
The second issue 3-1-2 is UE maximum input level for 64QAM which was treated as an independent issue according to the views in the contributions.
The third issue are CR and TP for UE core requirements. The CR and TP submitted are listed as recommendation in case we could achieve agreeement on recommended WF on the first two issues and no other issues were raised.

Issue 3-1-1: UE maximum input level for 256QAM
· Proposal
· Will be introduced in Rel-16 WI (R4-2003625, R4-2003657, R4-2003658, R4-2003771, R4-2003772, R4-2003908).
· Will not be introduced in Rel-16 WI. (R4-2004485)
· Recommended WF
· Will be introduced in Rel-16 WI

Issue 3-1-2: UE maximum input level for 64QAM
· Proposal
· Will be introduced in Rel-16. (R4-2003657)
· Will not be introduced in Rel-16. (R4-2003771, R4-2003908)
· Recommended WF
· Will be introduced in Rel-16

Issue 3-1-3: UE core requirements CR/TP
· Recommended CR for 256QAM: R4-2003772
· Recommended TP for 256QAM: R4-2003658
· Recommended CR for 64QAM: R4-2003659

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

	Nokia, Nokia Shanghai Bell
	Issue 3-1-1: We support the WF.
Issue 3-1-2: 
Issue 3-1-3: The recommended CR for 256QAM should be R4-2003772, the current TDoc is not a draft CR.


	Huawei
	256QAM and 64 QAM limits should be treated together. If agreed we think single CR will be enough. 

	OPPO
	We are okay with include both 64QAM and 256 QAM in Rel 16 WI. But at least we should define 256 QAM if 64QAM cannot be agreed upon. 

	Intel
	Issue 3-1-1 and 3-1-2: We support both recommended WF in case both will be adopted. 

	China Telecom
	For Nokia: The Tdoc number for recommended CR was corrected.
We could discuss 256QAM and 64QAM together in this WI given companies have provided the comments for 64QAM, but we don’t think they should be agreed together or in a single CR, the corresponding CR for 64QAM shall be treated in the maintenance agenda because 64QAM is R15 feature. 

	NTT DOCOMO
	Issue 3-1-1: We support the recommended WF.
Issue 3-1-2: We support the recommended WF.
Issue 3-1-3: We agree with the recommended CRs (i.e., R4-2003772 and R4-2003659).
In our view, we don’t see any technical issues to define the core requirements for both 64QAM and 256QAM, so we can agree with Rel.15/16 CRs for 64QAM and Rel.16 CR for 256QAM together. In addition, even if the requirement for 64QAM is introduced from Rel.15, there is no impact to the existing products since the requirement has no testability.

	Apple
	Issue 3-1-1: RAN5 concludes “the minimum conformance requirements in this test case are not testable due to maximum input level unachievable in IFF OTA test setup. Other test setups have not been analysed. Thus the test case will not be tested as part of UE conformance testing” in 38.521-2. Additionally, DL 256QAM in FR2 is part of objectives of Rel-17 SI on FR2 test methodology enhancement, which includes the study of 256QAM related test methodology. Before RAN5 confirms the testing feasibility and RAN4 draws conclusion out of Rel-17 SI on FR2 test methodology enhancement, we think it is premature and also not urgent for RAN4 to introduce such requirements. 
Issue 3-1-2: 64QAM is out of scope of this WI. We should not decide this under this WI.
Issue 3-1-3: this will depend on the conclusion of Issue 3-1-1 and 3-1-2




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

	R4-2003772
	

	
	

	
	

	R4-2003658
	

	
	

	
	

	R4-2003659
	

	
	

	
	



Summary for 1st round 
0. 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
	Candidate options collected in first round for UE maximum input level:
For 256QAM:
· Will be introduced  in Rel-16 WI (China Telecom, NTT DOCOMO, Nokia, OPPO)
· Will be introduced jointly with that for 64QAM in Rel-16 (Huawei, Intel, China Telecom)
· Will not be introduced in Rel-16 WI, decided by RAN5 test feasibility and RAN4 conclusion out of Rel-17 SI on FR2 test methodology enhancement (Apple)
For 64QAM: Further discussion is needed in second around considering the comments received under the CR R4-2003659 in [94e Bis][2] NR_NewRAT_UE_RF_Part_1: Issue 11-1-2

Recommendation for 2nd round: 
Assign a WF for the discussion



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

	#1
	WF on the requirements for FR2 DL 256QAM and 64QAM
	China Telecom



0. 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  

	R4-2003625
	The contribution is recommended as noted

	R4-2003657
	The contribution is recommended as noted

	R4-2003658
	The TP is recommended as return to

	R4-2003771
	The contribution is recommended as noted

	R4-2003772
	The draft CR is recommended as return to

	R4-2003908
	The contribution is recommended as noted

	R4-2004485
	The contribution is recommended as noted

	R4-2003659
	The draft CR is recommended as return to
This draft CR is provided by China Telecom which is for 64QAM maximum input level from Rel-15. So it was submitted in maintenance agenda in [94e Bis][2] NR_NewRAT_UE_RF_Part_1: Issue 11-1-2. 
We suggest the status of this CR be treated in this summary for [94e Bis][13] NR_DL256QAM_FR2: Sub-topic 3-1, because the purpose of this CR is to capture the comments received for 256QAM discussion in last meeting.




Discussion on 2nd round (if applicable)
Open issues summary
The Open issues for Topic #3 were captured in R4-2005655 WF on the requirements for FR2 DL 256QAM and 64QAM. Company are encouraged to discussed the WF on the email thread: “[94e Bis][13] NR_DL256QAM_FR2-Way Forward”
Companies views’ collection for Open issues for 2nd round 
This table will collect the formal comments for the WF on the requirements for FR2 DL 256QAM and 64QAM after discussion or revison on the email thread “ [94e Bis][13] NR_DL256QAM_FR2-Way Forward”, if companies would like to fill in. 
	Company
	Comments

	China Telecom
	Regarding the WF  and also the comments provided in the 1st round, we want to further clarify our views between defining the requirements and testability issue.
For the testability issue, 3GPP specified test conditions such as pathloss are derived by considering the worst case. The truth is vendors may have different test implementations. It is possible to achieve much higher input level using commercial available test chamber than assumed in RAN4. Actually, we have the similar  discussion and agreement in RAN4 previous meeting in R4-1904794.
· RAN4 does not put any limit on the upper SNR into the specification, It is up to each test system implementation whether a test case can be performed or not.
So the test issue in spec doesn’t’ mean same issue in the real world and some of test systems are implementation based.
Further, the maximum input level requirement is the only one specific requirement for modulation order from UE side.  We think it is very necessary to define the UE requirement in Rel-16.

	Ericsson
	Unless I am mistaken the wording in last meeting for 256 QAM BS EVM requirement was technically endorsed.  Therefore, for the sake of completeness I would suggest the first bullet in the background slide to have the following changes:

· The CRs for 256QAM BS core and conformance requirements have been technically endorsed in R4-2003773 and R4-2001427 respectively.

	Apple
	Thanks for the WF. We still think maximum input level of 64QAM is out of the scope of current WI. Considering it is currently discussed in FR2 RF maintenance agenda, I suggest not include 64QAM related decision in this WF. Meanwhile, testability and RAN5’s response is the reason why maximum input level for 64QAM is not specified earlier. To be consistent, we should hold 256QAM discussion until 64QAM issue is resolved in TEI.

	China Telecom
	To Ericsson: Ok, to make the WFs consistent, I will add “technically” in the WF.
To Apple:
Firstly, 64QAM requirements for maximum input power were removed from TS 38.101-2 due to reason of redundancy, not testability, you can find the analysis in the original CR R4-1902492 or  in the contribution R4-2003625 and R4-2003771.  As analyzed in the contribution R4-2003657 and R4-2003908, requirement for 64QAM and 256QAM are independent, we don’t see evidence that requirement for 256QAM should depend on or wait 64QAM. 
Secondly, we agree your comment: 64QAM is out of scope of this WI, but it was proposed by more than one company to define in this WI, that’s why we capture the 64QAM in the WF. By refer to your comment “to be consistent”, we are willing to define the requirements for both 256QAM and 64QAM however, the requirements shall be treated case by case. 
P.s.: Could you further clarify on which way you may ok with the WF?

	Nokia,  Nokia Shanghai Bell
	We have exactly the same understanding as China Telecom and strongly support introducing 256QAM requirements. Already in the WF from previous meeting it was agreed to introduce requirements in rel-16 WI, only open aspect is how to capture the details of the maximum input level for 256QAM. 
We shall stop discussing testability as a reason to stop the work. We have many core requirements which are not tested, while they still provide important design targets. The testability enhancement work is in the 3GPP pipeline, it is not a reason to stop doing important enhancements to the standard.

	Apple
	We strongly oppose to include 64QAM related decision under this WI since it is not in the current scope of WID. This is especially the case that 64QAM is currently under discussion in another email thread. Also, I don’t get the point of not to introduce 64QAM requirements due to redundancy. If it is true, why it is needed now?
On 256QAM, my position keeps the same. However, if we are the only company having such concern, we can compromise for the sake of progress.

	China Telecom
	Thank you for the potential compromise on the WF.
Regarding 64QAM, we also received other companies’ comments offline that said was not ok to introduce in Rel-15. So our proposal is to introduce the maximum input level from Rel-16, not Rel15. But anyway given the comments from Apple, we would like to leave the 64QAM discussion to the next meeting. So the WF was revised as:
· Option2: Define UE maximum input level for 256QAM jointly with that for 64QAM in Rel-16
· Technically endorse the CR R4-2003772 for UE maximum inpu level for 256QAM
· A single CR for UE requirements shall be provided in next meeting to capture the specific requirements agreed in the next page Way forward for 64QAM
· Further discussion on UE maximum input level for 64QAM in Rel-16
· Options on handling the requirement for 64QAM
· Will be introduced jointly with that for 256QAM in Rel-16 from the consistence point
· Will not be introduced considering the requirement has been removed before due to the redundancy  

	
	



CRs/TPs comments collection for 2nd round
The contributions which were recommended as return to during the 1st round, comments will be collected in the following table for 2nd round.
	CR/TP number
	Status after 1st round
	Comments collection for 2nd round

	R4-2003658
	return to
	Company A

	
	
	Company B

	
	
	

	R4-2003772
	return to 
	

	
	
	

	
	
	





Summary on 2nd round (if applicable)
0. 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: approve the WF as following
· Define UE maximum input level for 256QAM in Rel-16
· Technically endorse the CR R4-2003772 for UE maximum input level for 256QAM
· Further discussion on UE maximum input level for 64QAM in Rel-16
· Options on handling the requirement for 64QAM
· Will be introduced jointly with that for 256QAM in Rel-16 from the consistence point
· Will not be introduced considering the requirement has been removed before due to the redundancy 



0. 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  

	R4-2003658
	The TP is recommended as approved

	R4-2003772
	The draft CR is recommended as technically endorsed

	R4-2003659
	The draft CR is recommended as not pursued
This draft CR is provided by China Telecom which is for 64QAM maximum input level from Rel-15. So it was submitted in maintenance agenda in [94e Bis][2] NR_NewRAT_UE_RF_Part_1: Issue 11-1-2. 
The purpose of this CR is to capture the comments received for 256QAM discussion in last meeting.

	
	



