3GPP TSG-RAN WG4 Meeting # 94-e-Bis 												R4-2005704
Electronic Meeting, 20 – 30 Apr., 2020

Agenda item:			6.14.1.7
Source:	Moderator (Samsung)
Title:	Email discussion summary for [94e Bis][21] NR_RF_FR2_req_enh_Part_5
Document for:	Information
Introduction
The Rel-16 work item on FR2 RF enhancements contains the following study objective:
“This work item will also study if FR2 UE spherical coverage requirements for PC3 for >20%-tile can be defined”
During the RAN4 #94-e meeting, a way forward of R4-2002829 captured companies’ views related to this objective and agreements on that RAN4 should focus on seeking contributing factors to help UE performance as follows:
[image: ]
The scope of RAN4 #94-e-Bis is to collect the companies view and discuss new factors to help UE performance which have not considered in RAN4 during the WI period given the study objective and previous WF. 
In this regard, the email discussion using this thread aims to have a common understanding of the new factors and whether/how RAN4 moves forward for the spherical coverage improvement. To support that target and to make a progress, the email discussion will focus on following three open issues based on the contributions:
(1) New Factors which have not considered for spherical coverage discussions
(2) Future discussions until the end of Work Item
→ Recommended WF of each sub-topic is also provided based on the WF and input contributions
Further details can be found in Section 1.2, and the candidate target for each round has been set up as below.
· 1st round: Collect companies view on the open issues, and summarize the possible way forwards of each open issue
· 2nd round: Further discuss the summary of 1st round, and find the tentative agreements on whether/how to move forward for the spherical coverage improvement in RAN4, focusing on a WF if needed.
Companies are strongly encouraged to provide comments/concerns within the period of each stage as RAN4 chair announced. It is also guided that each company/delegate consolidate their comments/views and send them out in one email.
Topic #1: Improvement of spherical coverage requirements for PC3
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003343
	LGE
	Observation 1: In Rel-15, the all available factors for spherical coverage requirements had been already considered.
Observation 2: RAN4 needs enough time to verify the new factor from UE vendor perspective if the new factor is introduced. 
Proposal: Postpone the discussion for spherical coverage improvement to the future release. 

	R4-2003351
	Sony
	Observation 1: The EIRP spherical coverage performance of handheld UEs depends not only on the number of antenna panels but also on other contributing factors, such as the placement of the antenna panels.
Observation 2: Improvements of EIRP spherical coverage values of handheld UEs (see Figure 1) translate directly into NR network performance improvements (see Figure 2).
Observation 3: Any potential new power class for high performance handheld UEs should have significantly more enhanced spherical coverage than those of current PC3 to provide observable gain to the network, but still based on a handheld UE form factor.
Proposal 1:  Supporting the new power class can be designed be an optional and dynamic feature of handheld UEs.

	R4-2003653
	Samsung
	Observation 1: Factors which have been considered from Rel-15 are thorough enough in UE design aspects.
Observation 2: Implementation gap would be very small and nothing to do with the new factor for the spherical coverage improvements. 
Observation 3: Most factors have been considered already in RAN4, and seeking the new factors based on a few UE samples in the markets does not make sense.
Proposal: Continue the spherical coverage enhancement discussion when RAN4 has clear understanding on the issue of current requirements, or measurable benefits to the network from the enhancements.

	R4-2004712
	Apple
	Proposal 1: Any change to the %-tile value or dBm value of the EIRP spherical coverage requirement for an already defined Rel-15 power class in any subsequent release violates the assumption on power class release independence and shall be precluded.

	R4-2004829
	NTT DOCOMO
	Observation 1: One possible approach is to enhance spherical coverage performance when some of bottlenecks can be eliminated. 
Proposal 1: RAN4 should clarify the bottlenecks of spherical coverage enhancement for handheld UE, where the analysis of bottlenecks for spherical coverage EIRP and EIS should be conducted separately if needed.
Proposal 2: Spherical coverage enhancement for PC3 should be optional feature.
Proposal 3: Companies are encouraged to provide the following information:
· Information about the number of panels that actual product are/will be implementing
· Data of spherical coverage performance difference based on increasing number of antenna panels.
· The purpose is to see the performance difference, and thus it is even helpful that provided data is relative values (i.e., not absolute values) of different number of panel assumption.
· Resubmission of Rel-15 analysis is also helpful if there is no updated and the number of panels that actual product are implementing is covered by Rel-15 analysis.



Open issues summary
Sub-topic 1-1: New Factors which have not considered for spherical coverage discussions
Sub-topic description: As noted in the WF, RAN4 agreed to focus on seeking contributing factors before deciding on the method to specify possible enhancements, and companies are encouraged to provide views on new factors to help UE performance. It is highly recommended to clarify the new factors which have not been considered in this meeting so that RAN4 could discuss how to improve the current requirement in the next meeting.
· Proposals
· Option 1: No more in Rel-16 from Rel-15
· Option 2: Finding out more until May
· Companies views’ collection for 1st round
	Company
	Comments

	OPPO
	Both options are ok. But if no new factors are justified until May, then we suggest no more discussing this topic to save meeting time.

	LG
	Support Option 1.
As mentioned in our contribution, RAN4 had already considered various factors to define the requirement for spherical coverage in Rel-15. There are no more new factors for spherical coverage improvement in Rel-16.

	Samsung
	We support Option 1 as proposed in R4-2003653. It does not make sense to seek the new factors based on a few UE samples in the market, and the situation will not be so different even though RAN4 continues to look for the performance difference until May.

	MediaTek
	Prefer Option 1.

	Apple
	We prefer Option 1.

	Huawei
	Prefer Option 1. But we are open to discuss on new factors if other vendors propose any until May. 

	Intel
	While our preference is Option 1, we are ok to continue discussing potential new factors until May.

	SONY
	Both are acceptable but prefer option 2. 


	NTT DOCOMO, INC.
	We are OK with option 1 for new factor, but we would like to discuss proposal 3 in R4-2004829, the intension is that the analysis is helpful when we discuss new power class WI in the future RAN meeting.



· Recommended WF
· Option 1 (No factor is explicitly proposed or supported)

Sub-topic 1-2: Future discussions until the end of Work Item (Rel-16)
Sub-topic description: Given the limited time schedule to go and the approved WF, it is well worth discussing what RAN4 will to do for the progress during the WI period. Based on the contributions and discussions, it will be decided whether RAN4 stops or continues spherical coverage enhancement discussion. Although the scope should be limited to this WI, detailed reasons of each option provided by companies might clarify, when/how RAN4 can to do in the future. 
· Proposals
· Option 1: Stop discussion 
· Option 2: Continue with new power class (as optional and/or dynamic feature)
· Companies views’ collection for 1st round
	Company
	Comments

	OPPO
	Both are fine. But if no agreement can be made until May, then we suggest no more discussing this topic to save meeting time.

	LG
	Support Option 1.
To finalize Rel-16 works, two meetings are left including this meeting. We think that there is no enough time to define the requirements for enhanced spherical coverage for PC3 without new factors. So, we prefer to stop discussion and continue to discuss in future release with new factors. 

	Samsung
	We support Option 1 as the WF because of the lack of new factor study and limited schedule of the WI. Any enhancement of the RF core requirements shall be discussed only if RAN4 has clear understanding on the issue of the current requirements, or measurable benefits to the network from the enhancements. Without such motivations among the companies, the discussion progress of the topic cannot be guaranteed.

	MediaTek
	Prefer Option 1.

	Apple
	We prefer Option 1.

	Huawei
	Prefer Option 1.

	Intel
	Our preference is Option 1. We are ok to continue discussing new factors until May, but until these are identified and evaluated, Option 2 cannot be pursued.

	SONY
	Both are acceptable but prefer Option 2. 
We believe that the introduction of a new power class for high-performance handheld UEs, with significantly enhanced spherical coverage compared to PC3, can considerably improve network performance and user experience. Therefore, discussions on this topic are meaningful. 
Although it may difficult to find a clear path to achieve such an improvement at this stage, we think it is still meaningful to continue the discussion on possible methods to implement any future enhancement, in order to pave the road for discussion in future releases.

	NTT DOCOMO, INC.
	As mentioned above, we would like to discuss proposal 3 in R4-2004829 until May meeting, the intension is that such analysis is helpful when we discuss new power class WI in the future RAN meeting.



· Recommended WF
· Option 1 and continue if [TBD]

Summary for 1st round 
Open issues 
· Sub-topic 1-1: New Factors which have not considered for spherical coverage discussions
· Option 1 (8): OPPO*, LG, Samsung, MediaTek, Apple, Huawei*, Intel*, NTT DOCOMO**
* Three companies are also fine to continue discussing potential new factors until May
** One company proposes to discuss proposal 3 in R4-2004829
· Option 2 (1): Sony 
· Sub-topic 1-2: Future discussions until the end of Work Item (Rel-16)
· Option 1 (7): OPPO*, LG, Samsung, MediaTek, Apple, Huawei, Intel*
* Two companies are also fine to continue discussing new factors until May, but more discussion cannot be pursued if no progress until then
· Option 2 (2): Sony, NTT DOCOMO** 
** One company proposes to discuss proposal 3 in R4-2004829 until May

	
	Status summary 

	Sub-topic 1-1
	1st round comments summary:
8 companies prefers Option 1 concluding that no more factor can be found in Rel-16 from Rel-15.
4 companies are fine to continue discussing potential new factors until May.
Tentative agreements:
It is concluded that RAN4 has considered most factors to help UE spherical coverage performance and to derive the current requirements. 
Recommendations for 2nd round:
No 2nd round discussion is needed for Sub-topic 1-1 if the tentative agreement based on the 1st round discussion can work. Companies are recommended to focus on a WF to capture the tentative agreement.  

	Sub-topic 1-2
	1st round comments summary:
7 companies prefers Option 1 to stop the discussion at this meeting.
4 companies are fine to continue discussing until May.
Tentative agreements:
It is recommended that RAN4 continues the spherical coverage discussion until May meeting. However, the study will be concluded in RAN4 if the group does not reach a consensus on the need of enhancements in RAN4#95.
Recommendations for 2nd round:
During the 2nd round discussion, companies are encouraged to focus on which topic can be discussed or handled in the next meeting using a WF discussion if the tentative agreement based on the 1st round discussion can work as a compromise. The WF of this meeting shall capture the details for the next meeting based on the 2nd round discussion. 



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

	#1
	WF on spherical coverage enhancements
(to capture the agreements of this meeting and the guidance for the next meeting)
	Samsung



Discussion on 2nd round
Moderator’s note: the group focused the 2nd round discussion on R4-2005682, “WF on spherical coverage enhancements”, based on the companies view of 1st round discussion. See Section 1.5.
Summary on 2nd round
	WF number
	T-doc  Status update recommendation  

	R4-2005682
	WF on spherical coverage enhancements is “agreeable”



Discussion summary
Following topics are discussed in RAN4#94-e-Bis:
· New Factors which have not considered for spherical coverage discussions
· Eight companies prefer to conclude that no more factor can be found in Rel-16 from Rel-15
· Four companies are fine to continue discussing potential new factors until May
· Future discussions until the end of Work Item (Rel-16)
· Seven companies prefer Option 1 to stop the discussion at this meeting
· Four companies are fine to continue discussing until May
Agreements 
· [bookmark: _GoBack]It is concluded that RAN4 had taken into account most types of factors to help UE spherical coverage performance and accordingly derived the Rel-15 requirements
· RAN4 also agrees to continue looking into new factors until May meeting 
· This study on spherical coverage enhancements of Rel-16 will be concluded in RAN4 if the group does not reach a consensus on the enhancements in RAN4#95-e
Recommendations for the next meeting
· Based on the agreements, companies are encouraged to provide further views, which have not been considered in RAN4
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* RAN4 agrees to focus on seeking contributing factors before deciding on
the method to specify possible enhancements

* Following option is also agreed for further study in RAN4
* RAN4 continues discussion on new factors, if any, which have not been considered
(see Appendix pages)

* Based on the agreements, companies are encouraged to provide views on
new factors to help UE performance

* The spherical coverage enhancement discussion for PC3 in Rel-16 can be
concluded if RAN4 does not reach the consensus




