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Introduction
The email discussion is organized into the following topics:
Topic 1: Band n77
Topic 2: NR CA configuration maintenance
Topic 3: EN-DC maintenance
Topic 4: FR1 Tx maintenance
Topic 5; FR1 Rx maintenance
Topic 6: WRC-19 impact on 38.101-2
Topic 7: FR2 uplink duty cycle
Topic 8: FR2 UL PTRS configuration
Topic 9: FR2 Pcmax maintenance
Topic 10: FR2 Tx maintenance
Topic 11: FR2 Rx maintenance
Topic 12: Others

This revision of the email discussion summary captures the discussion during round 2.
Topic #1: Band n77
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004998
	Nokia
	Usage of n77 in US C-band
Proposal: RAN4 needs to decide in this meeting if n77 can be used in US with the necessary modification of UEtoUE co-ex table in-order to prepare necessary CR to next RAN4 meeting

	R4-2004957
	Verizon UK Ltd
	Proposal of US C-band
Proposal 1: Reuse the existing band n77 specification for the U.S. C-band 



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: Band n77 for operation in the US
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: Can n77 be re-used by 3GPP to define requirements which cover the US C-band?
· Proposals (including operator input)
· Yes
Issue 1-1-2: Which region-specific aspects should RAN4 study in order to define requirements for the US C-band?
· Proposals
· RAN4 should study UE coexistence table, check whether A-MPR is needed to meet the FCC SEM
· Other proposals?
· Recommended WF
· Companies are encouraged to consider agreeing a work plan to identify and define the necessary aspects

Companies views’ collection for 1st round 
Open issues 
	Issue
	Company comments

	1-1-1: Can n77 be re-used by 3GPP to define requirements which cover the US C-band?
	Samsung: Yes 
Apple: yes
Ericsson: yes
MTK: Yes
Qualcomm:  Yes
Nokia: yes
Skyworks: we think it is essential to reuse the n77 path to support C-Band in the US and enrich the eco-system so we support use of n77.
Huawei: Following the proposed approach, it may impact the existing band. Before making a decision in RAN4, the impact on the current band should be studied carefully, e.g. the co-existence with other bands, the possible A-MPR to protect FSS and whether any impact to the current implementation.
Verizon: Our proposal is relying on the FCC Order. For U.S.A C-band operation, this Order outlines a detailed band emission mask which is same as the band n77. This is the base of our proposal, and we react the FCC C-band plan hurriedly based on the market requirement. 
We don’t get Huawei’s comment above, it used either ‘may impact’ or the ‘possible A-MPR’, and these comments are mainly for the issue 1-1-2, instead of for the reuse of the band n77 to the U.S. operation.   

	1-1-2: Which region-specific aspects should RAN4 study in order to define requirements for the US C-band?
	Samsung: We agree with Nokia that co-existence table shall be checked.  Given next meeting is last meeting of Rel-16, we agree with moderator suggestion to further check the UE co-existence table in the next RAN4 meeting to complete the requirements for US C-band. 
Apple: We believe it is useful to check the UE co-existence table by the next RAN4 meeting in order to align the band with US C-band regulation. 
MTK: We also agree with Nokia and Samsung that the co-existence table needs to be checked and possibly revised.
Qualcomm:  The coexistence with Band 48 and n48 will be challenging since there is no guard band between the two.  If synchronization is not possible, then the coexistence may have to be solved by operator coordination and deployment rather than by 3GPP specifications.  It is not expected that Band 48/n48 emissions will be modified beyond what is already available with NS_27.  We note that definition of a new band would not solve this problem either unless a guard band is introduced to allow for filter rolloff.  Therefore, this problem (if it exists) and its solution are not directly related to whether a new band is defined or n77 is reused.
Nokia: We agree RAN4 should conclude UE coexistence table changes, no A-MPR is necessary. We propose to conclude these aspects with CR agreement in the May meeting.
Skyworks: coexistence and FCC SEM should be checked but current MPR may be sufficient
Huawei: Agree with the recommendation to identify aspects to be studied and consider the spec impact firstly. Would like to know the impact on the existing implementation on band n77 as well.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	1-1
	Issue 1-1-1: The following tentative agreements can be captured:
-	Band n77 can be re-used by 3GPP to define requirements which cover the US C-band
	NOTE: one company suggested performing a study of coexistence with other bands and possible A-MPR to protect FSS, and it was clarified by one company that the proposal is motivated by market-driven urgency. 
-	By the RAN4 #95 meeting RAN4 will:
-	Determine whether any changes to the UE co-existence table are needed and will introduce the changes, if necessary
-	Check the FCC SEM for the US C-band
-	Conclude the related aspects with CR agreement
Companies are encouraged to check whether the tentative agreements listed above are aligned with their understanding and to capture the eventual agreements in a way forward.



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

	#1
	Way forward on band n77 use for the US C-band
	Verizon





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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
The following draft WF was provided by Verizon [R4-2005199] and further revised [R4-2005720]:
-	Agreement: The band n77 can be re-used by 3GPP for the U.S. C-band
-	Further check the co-existence requirements for the U.S. operation
-	Determine whether any changes to the UE co-existence table are needed 
-	Determine whether other additional spurious emission requirements are needed for Band n77 in 3GPP requirements
-	If it is found that additional requirements are needed, they will be introduced in a way so that legacy n77 devices operating in legacy networks are not impacted.
-	Define the requirements which cover the U.S. C-band in Rel-16
-	Settle major aspects with CR(s) by the RAN4 May meeting

The following table can be used to collect company comments:
	WF slide #
	Company comments

	WF1
	OPPO: 
1. With this NS mechanism to avoid impact to legacy n77 UE, for clarification, does it mean UE is optionally support this new NS value in other region? If understand correctly, it means for other region UEs this is optionally supported. UEs not targeting US market is allowed to not support this newly introduced NS value. If this UE goes into US network it can consider this cell as bared.
2. And another clarification question on the “legacy UE” and “legacy NW”, does this mean all Rel-15 UE/NW or does it mean the Rel-15 UE/NW before the introduction of new NS value?
Huawei: Reusing n77 should not have impact to existing UE implementation and backward compatibility of legacy UEs should be ensured. The additional requirements will be introduced in a way so that legacy n77 devices operating in legacy networks are not impacted, namely the NS signaling mechanismß.



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

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

	R4-2005720
	According to the comments on the RAN4 reflector, the WF in R4-2005720 seems stable.



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

	R4-2005001
	Nokia, Nokia Shanghai Bell
	Correction FR1 + FR2 intrerband CA configuration table
CR to 38.101-3 #draft v15.9.0
Reason for change: 
There is amboguity on which BCS applies in each constituent CA configuration part of FR1 + FR2 interband CA. 
Summary of change: 
Note added to indicate that Unless othervise stated, BCS0 is referred in each constituent CA configuration. 
Consequences if not approved: 
Ambiguity remains and gNodeB does not know UE capability. 
Clauses affected: 
5.5A-1

	R4-2004760
	Huawei, HiSilicon
	CR for intra-band CA DL requirements
CR to 38.101-1 #0288 v15.9.0
Reason for change: 
For intra-band CA ACS requirement, power of the wanted signal for each CC should be defined with equal PSD. 
Summary of change: 
For intra-band CA ACS requirement, power of the wanted signal for each CC is changed from -56.5 to -56.5+10log(NRB,c/NRB_agg) with equal PSD. 
Consequences if not approved: 
The intra-band CA ACS requriement is not correct. 
Clauses affected: 
7.5A

	R4-2003868
	Ericsson
	Corrections to sub-block size and guard band
CR to 38.101-1 #draft v15.9.0
Reason for change: 
[Cover sheet incomplete] 
The internal GB size for a sub-block is incompete for the case multiple numerologies are supported on the component carriers 
The resulting sub-block bandwidth can be larger than the sum of the CC channel bandwidth for certain bandwidth combinations (for unequal channel BW). 
Summary of change: 
The internal GB for a sub-block is determined for each common SCS configured for each carrier (the same set of SCS for all carriers a common case). The nominal CA spacing is always the same but the GB can be different for resource grids of different numerologies (SCS) 
Resource block restrictions on the outer carriers is allowed for each SCS configuration in case the sub-block bandwidth is exceeded nevertheless, this to keep the GB within the total sub-block BW. 
A redundant part of the specification of sub-blocks is removed 
Consequences if not approved: 
The CA bandwidth larger than the sum of the channel bandwidths of the component carriers. Ambigious specification of the sub-block guard band 
Clauses affected: 
5.3A.3

	R4-2003525
	MediaTek Inc.
	Draft CR for TS 38.101-2: Intra-band non-contiguous CA configuration clarifications
CR to 38.101-2 #draft v15.9.1
Reason for change: 
â€¢ NOTE 1 in Table 5.5A.2-1 and Table 5.5A.2-2 for intra-band non-contigous CA configurations was removed in CR R4-1907999 to align with the non-contiguous CA channel spacing definiton in Clause 5.4A.1. That means the minimum frequency gap between sub-blocks in FR2 is not constrained at 50 MHz. As a result, the maximum bandwidth from the summation of sub-block bandwidths for some CA configuations need to be re-calculated. 
â€¢ Term â€œMaximum aggregated bandwidthâ€ in Table 5.5A.2-1 and Table 5.5A.2-2 was replaced by ï“(BWChannel,block), the summation of sub-block bandwidths in CR R4-2002922. However, ï“(BWChannel,block) can be any value from the summation for all supported sub-block bandwidths. It is better to clarify the real meaning of ï“(BWChannel,block) so that the numbers specified in this column are consistent with the ï“(BWChannel,block) definition. 
â€¢ A few CA configurations where the values under the ï“(BWChannel,block) column still have NOTE 1 index which should be removed. 
Summary of change: 
â€¢ Add NOTE 5 in Table 5.5A.2-1 and NOTE 4 in Table 5.5A.2-2 to clarify the definition of ï“(BWChannel,block) which should be â€œthe maximum total bandwidth from the summation of the sub-block bandwidths where the configuration frequency span fits into the bandwidth of the operating bandâ€. 
â€¢ Remove NOTE 1 index for values under ï“(BWChannel,block) column for certain CA configurations which should have been removed in previous CR R4-1907999. 
â€¢ Re-calculate the maximum total bandwidth for some CA configurations to align with the ï“(BWChannel,block) definition. 
Consequences if not approved: 
The meaning of ï“(BWChannel,block) is not clearly defined which may cause confusion on how the values under this column were derived. 
Clauses affected: 
5.5A.2

	R4-2003594
	ZTE Corporation
	Draft CR to TS 38.101-2 on corrections to intra-band contiguous CA band for FR2 (Rel-15)
CR to 38.101-2 #draft v15.9.1
Reason for change: 
To align with the definition of NR CA band for FR1 in TS 38.101-1 and for FR2 in Rel-16, the NR CA band in table 5.2A.1-1 should not be specified as NR CA configuration. 
Summary of change: 
Correct the NR CA band in table 5.2A.1-1. 
Consequences if not approved: 
The intra-band contiguous CA operating bands in FR2 will be incorrect. 
Clauses affected: 
5.2A.1

	R4-2005002
	Nokia, Nokia Shanghai Bell
	Correction for REL16 FR2 contiguous intraband CA configuration table
Proposal []: Only one UL CA configuration is mapped to each DL CA configuration and a note is added into the table stating that all lower order UL CA configurations within the fallback group are also valid UL CA configurations.

	R4-2005003
	Nokia, Qualcomm, Inc, Ericsson
	Correction for REL16 FR2 contiguous intraband CA configuration table
CR to 38.101-2 #draft v16.3.0
Reason for change: 
There exists three ways to indicate what UL CA configurations are valid for intraband contiguous DL CA configuration. 
Summary of change: 
Propose to indicate only the highest valid UL CA configuration per each DL CA configuration and indicate with a note that also lower order UL CA configuration are valid. 
Consequences if not approved: 
Handling od CA configurations is not consistent and one of the three ways currently is not correct as it skips intermadiate fallbacks. 
Clauses affected: 
5.5A-1

	R4-2003863
	Ericsson
	Removal of contradicting fall-back specification for intra-band non-contigous CA/DC
CR to 38.101-2 #draft v15.9.0
Reason for change: 
The provision that a UE supporting a non-contigous intra-band CA/DC configuration where at least one sub-block contains two carriers can fall back to single carrier without supporting the intermediate fall-back combinations (change introduced in v15.6.0) violates the fall-back specification in 38.306. 
Firstly, the provision goes against the principle that all fall-back combinations of a CA combinations shall be supported without capability indication. Support of a band combination resulting from the release of a carrier would be ambiguous. 
Secondly, the support of band combinations with fewer aggregated Scells than the indicated top-level band combination would be unknown, e.g. for configuration of combinations with smaller CA bandwidth and fewer SCells fitting a particular operator block size. 
The consequence is that for the said CA configuration the UE will have to indicate intermediate all fall-back configuration if supported, which changes capability handling for these particlar CA/DC combinations. 
It is recognised that the the number of fallback modes may be large for certain CA configurations, but all fall-back configurations shall be supported by design even if not all are conformance tested. 
Support of UE capability should not be specified in 38-101-2 but in the 38.306. 
Summary of change: 
The provision that a UE supporting a non-contigous CA configuration where at least one sub-block contains two carriers can fall back to single carrier without supporting the intermediate fall-back combinations is removed. 
Consequences if not approved: 
Contradicting specifications: specification of the support of fall-backs in 38.101-2 violates the corresponding capability specification 38.306. 
Clauses affected: 
4.2

	R4-2003864
	Ericsson
	Removal of contradicting fall-back specification for intra-band non-contigous CA/DC
CR to 38.101-3 #draft v15.9.0
Reason for change: 
The provision that a UE supporting a CA/DC configuration including a non-contigous intra-band CA configuration in FR2 where at least one sub-block contains two carriers can fall back to single carrier without supporting the intermediate fall-back combinations (change introduced in v15.6.0) violates the fall-back specification in 38.306. 
Firstly, the provision goes against the principle that all fall-back combinations of a CA combinations shall be supported without capability indication. Support of a band combination resulting from the release of a carrier would be ambiguous. 
Secondly, the support of band combinations with fewer aggregated Scells than the indicated top-level band combination would be unknown, e.g. for configuration of combinations with smaller CA bandwidth and fewer SCells fitting a particular operator block size. 
The consequence is that for the said CA configuration the UE will have to indicate intermediate all fall-back configuration if supported, which changes capability handling for these particlar CA/DC combinations. 
It is recognised that the the number of fallback modes may be large for certain CA configurations, but all fall-back configurations shall be supported by design even if not all are conformance tested. 
Support of UE capability should not be specified in 38-101-3 but in the 38.306. 
Summary of change: 
The provision that a UE supporting a non-contigous CA configuration where at least one sub-block contains two carriers can fall back to single carrier without supporting the intermediate fall-back combinations is removed. 
Consequences if not approved: 
Contradicting specifications: specification of the support of fall-backs in 38.101-3 violates the corresponding capability specification 38.306. 
Clauses affected: 
4.2



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: CA configurations with FR1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: FR1+FR2 interband CA configuration
· Proposals
· Note added to indicate that Unless othervise stated, BCS0 is referred in each constituent CA configuration (dCR in 5001)
Issue 2-1-2: FR1 intra-band CA ACS
· Proposals
· Scale wanted signal with allocation to achieve equal PSD across the configuration (dCR in 4760)
Issue 2-1-3: Corrections to sub-block size and guard band
· Proposals
· BWChannel_CA is defined for each configuration in the SCS-SpecificCarrier IE
· In case a subcarrier spacing configuration μ in the SCS-SpecificCarrier IE is not common amongst component carriers:
· Alt.2-1-2-1: Use resource block restriction as proposed in dCR 3868
· Alt.2-1-2-2: The channel spacing for intra-band contiguous carrier aggregation can be decreased as specified in subclause 5.4A.1
· Reuse Foffset calculation from contiguous CA for sub-block definition in non-contiguous part
Sub-topic 2-2: CA configuraton with FR2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: Define the term Σ(BWChannel,block)
· Proposals
· Σ(BWChannel,block) denotes the maximum total bandwidth from the summation of the sub-block bandwidths where the configuration frequency span fits into the bandwidth of the operating band (as proposed in 3525)
Issue 2-2-2: Correct Σ(BWChannel,block) for n260(E-P) and n261(E-P) configurations
· Proposals
· n260(E-P) -> 900 MHz; n261(E-P) -> 800 MHz
Issue 2-2-3: Alignment of FR2 intra-band contiguous CA configuration table with Rel-16
· Proposals
· Align Table 5.2A.1-1 with Rel-16 version of the specification (as proposed in 3594)
Sub-topic 2-3: FR2 CA fallbacks
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3-1: FR2 contiguous CA fallbacks
· Proposals
· Only one UL CA configuration is mapped to each DL CA configuration and a note is added into the table stating that all lower order UL CA configurations within the fallback group are also valid UL CA configurations (as proposed in 5002; dCR in 5003)
Issue 2-3-2: FR2 non-contiguous CA fallbacks
· Proposals
· Alt. 2-3-2-1: Revert change from v15.6.0 that a UE supporting a non-contigous intra-band CA/DC configuration where at least one sub-block contains two carriers can fall back to single carrier without supporting the intermediate fall-back combinations
· Alt. 2-3-2-2: Make no further changes to the non-contiguous intra-band CA/DC configuration fallback requirements
Companies views’ collection for 1st round 
Open issues 
	Issue
	Company comments

	2-1-1: FR1+FR2 interband CA configuration
	Qualcomm: Without already knowing the meaning, the note is little hard to understand.  Would something like “For supported bandwidths referenced from Table 5.5A.1-1 in TS 38.101-1 and Table 5.5A.1-1 in TS 38.101-2, the BCS0 from those tables apply” be more clear?

	2-1-2: FR1 intra-band CA ACS
	Apple: We share the view that CCs should have equal PSD for intra-band DL CA.
MTK: The technical part looks correct. However, from the cover page this looks to be an official CR where the CR number had been assigned. We are not sure if an official CR is allowed in the BIS meeting.
Qualcomm: By modifying spec to make equal PSD, you are making the ACS test case 2 tighter for the lower BW component carrier for release 15 UE, and this may cause non-compliance, even though there is some SNR hit for unequal PSD at large signal. It is better to modify the jammer BW to a fixed smaller BW as proposed  in release 16. This way, the spec will not be tighter, and then you can equalize the PSD among component carriers. Please see thread 14 intra-band DLCA discussion and draft CR R4-2004428.
Huawei:
Issue 2-1-2: the current ACS2 power is not aligned across bandwidth class. For bandwidth class C, the PSD shall be aligned among CCs.

	2-1-3: Corrections to sub-block size and guard band
	ZTE: We also have similar draft CR (R4-2003786) which will be treated in Thread: [#14] NR_RF_FR1_Part_1.
We think The original text is more clear. For the BWChannel_CA exceeds the sum of the channel bandwidths, the other solution may be adopted.
Apple: The dCR has an alternative solution in []; what is the intention of introducing this into the specification? Related to ZTE’s comment, we would prefer to have a harmonized definition across Rel-15 and Rel-16, if possible.
Ericsson: this should have been discussed in ag. 6.13.1.3 as ZTE notes. The current definition should be changed, must also be consistent with the nominal CA spacing between carriers.
Qualcomm: This topic is being discussed in thread 14 by ZTE, Nokia and Huawei.
Nokia: This issue is connected with Issue 2-1-1 in stream #14. Shouldn’t these be processed together?
Alt.2-1-2-2 is preferred.
Contiguous and noncontiguous CA should use the same sub-block definition (with the trivial exception that a single channel is not CA). Thus, Nokia agrees with the proposal “Reuse Foffset calculation from contiguous CA for sub-block definition in non-contiguous part”
Skyworks: similar issues are discussed in thread #14 and #1 we should make sure that we have a consistent approach and consolidate the discussion
Huawei:CR 3868 is un-necessary, the channel space can be less than nominal channel space in nature.  The decrease on NRB will not change the design of UE on filter.

	2-2-1: Define the term Σ(BWChannel,block)
	Qualcomm: We support the intent to clarify. As editorial suggestion for compactness, would something like this work:
(BWChannel,block) denotes the maximum total bandwidth from the summation of the sub-block bandwidths where the configuration frequency span fits into the bandwidth of  that can fit into the operating band.
Nokia: We would prefer to define Σ(BWChannel,block) in symbols section because if we use notes we may need more than one and notes in general should be minimized.
Huawei:Would like to clarify what is the difference between “max aggregated channel bandwidth” and Σ(BWChannel,block)?

	2-2-2: Correct Σ(BWChannel,block) for n260(E-P) and n261(E-P) configurations
	Huawei:the revision is not acceptable. Rel-15 core requirement is supposed not to be touched.


	2-2-3: Alignment of FR2 intra-band contiguous CA configuration table with Rel-16
	Ericsson: agreed.
Huawei:should it Rel-16 spec align with Rel-15 spec? Surprising to see inverting alignment CR. Not agreeable.
ZTE:
Regarding to HW’s comments, it’s a remaining issue for the alignment between R15 and R16 spec. In RAN4#92 meeting, R4-1910293 and R4-1910294 have been approved to the notations of NR intra-band contiguous and non-contiguous CA. For intra-band contiguous CA, the NR CA Band is represented as “CA_nX” by removing the CA BW class letter as the suffix. For intra-band non-contiguous CA, a further discussion has been raised in last RAN4#94-e meeting. The agreement in R4-2002911 is to use the notation CA_nX(*) for FR1 intra-band non-contiguous CA. However, the change requests with the above agreements are only applied to R16 spec. The corresponding change request for R15 is missing. The purpose of this CR is to align the specs between R15 and R16 to reflect the agreements in the past RAN4 meetings.

	2-3-1: FR2 contiguous CA fallbacks
	NTT DOCOMO, INC.:
We are thinking of supporting the proposal, but for clarification, if the proposal is agreed, then a proponent of new NR UL CA configuration don’t have to request all UL configuration but only need to request the highest UL configuration within the same fallback group?
Apple: We propose to unify the proposals by listing all UL fallbacks in the contiguous UL CA column, so that they are complete and no hassle with generating fallbacks is needed (5002 and 5003)
Huawei:The CR is not acceptable. All configuration is coming from requirement, we cannot add configurations which are not required in Rel-15 which adds significant burden to UE design, and especially after Rel-15 spec is frozen.

	2-3-2: FR2 non-contiguous CA fallbacks
	Samsung: Based on RAN plenary discussion, we are fine to wait the further response from RAN2 first. 
OPPO: From our understanding it is beneficial from UE implementation perspective to allow UE fall back to single carrier without supporting the intermediate fall-back combinations considering the vast amount of intermediate combinations in FR2. If Alt. 2-3-2-2 means this, then we support Alt. 2-3-2-2.
Apple: RAN4 reached an agreement on this issue during the RAN4 #92 meeting by endorsing the associated draft CRs in R4-1908028 and R4-1910238 and by sending an LS to RAN2 in R4-1910239. The endorsed CRs have been incorporated into R4-1910352, R4-1910353, R4-1910354 and R4-1910355, which have been agreed in the email approval, which then have been agreed by RAN plenary. According to our understanding, it is up to RAN2 to correct the RAN2-led specifications and, if necessary, to enable the necessary signaling. This discussion is ongoing in RAN2, there are proposals in RAN2 how to implement this in a backwards compatible way and we anticipate an agreeable outcome. From the RAN4 perspective, this issue does not need to be revisited, and we support Alt.2-3-2-2.Ericsson: Alt. 2-3-2-1 (revert the change).
We would like to clarify the impact Alt. 2-3-2-2: “fallback band combinations” of a supported band combination indicated in capability shall be supported by the UE according to 38.306,
Fallback band combination: a band combination that would result from another band combination by releasing at least one SCell or uplink configuration of SCell, or SCG. An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.
This means that:
1) the gNB shall be able to configure the UE with any fallback combination of an indicated band combination even though the said fallback combination is not explicitly included in the UE capability (e.g. fewer carriers and smaller aggregated bandwidth than the included “top-level” band combination)
2) the gNB shall be able to release an SCell of a configured band combination and expect that the resulting fallback combination is supported
From an RRC perspective there is no difference between these two cases: it is only a question of configuring carriers. The consequence of the Alt. 2-3-2-2 not to support all fallback band combinations (that “a UE can directly fall back to single FR2 carrier”) is that neither of the two are supported.
Qualcomm: We see a conflict in the spec which cannot be solved by ‘make no further changes’
In section 4, it says: 
‘ (UE)….is not required to support all possible fallback combinations but can directly fall back to a single FR2 carrier’.., 
and in a table in 5.3A.4, it says 
‘It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that belong to a different fallback group. ‘
One of the two passages needs to be amended or removed, because both cannot coexist without new signaling, which is out of scope for Rel-15. This applies equally to -3 as well as -2 spec.
Huawei: Up to RAN2 discussion. We should not revise anything in RAN4 before RAN2 have agreement.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	2-1
	Issue 2-1-1: a revision of dCR in 5001 is recommended to take company comments into account
Issue 2-1-2: further discussion of the dCR in 4760 is needed based on the following options:
-	Alt 2-1-2-1: scale wanted signal with allocation to achieve equal PSD across the configuration (dCR in 4760)
-	Alt 2-1-2-2: modify the jammer BW to a fixed smaller BW as proposed  in release 16. This way, the spec will not be tighter, and then you can equalize the PSD among component carriers. Please see thread 14 intra-band DLCA discussion and draft CR R4-2004428. 
Issue 2-1-3: recommend shifting the discussion to Thread: [#14] NR_RF_FR1_Part_1 based on draft CR (R4-2003786)

	2-2
	Issues 2-2-1, 2-2-2: a revision of dCR in 3525 is recommended to take company comments into account
Issue 2-2-3: further discussion on dCR in 3594 in round 2 is needed


	2-3
	Issue 2-3-1: further discussion of dCRs in 5002, 5003 is needed to take company comments into account
Issue 2-3-2: there does not seem to be consensus on reverting the changes, as proposed in dCRs in 3863, 3864. Further discussion can be helpful to determine whether there exists a misalignment in the specifications based on the following company comment:
We see a conflict in the spec which cannot be solved by ‘make no further changes’
In section 4, it says: 
‘ (UE)….is not required to support all possible fallback combinations but can directly fall back to a single FR2 carrier’.., 
and in a table in 5.3A.4, it says 
‘It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that belong to a different fallback group. ‘
One of the two passages needs to be amended or removed, because both cannot coexist without new signaling, which is out of scope for Rel-15. This applies equally to -3 as well as -2 spec.




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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2005001
	To be revised

	R4-2004760
	To be further discussed in round 2

	R4-2003868
	To be shifted to Thread #14

	R4-2003525
	To be revised

	R4-2003594
	To be further discussed in round 2

	R4-2005002
	To be further discussed in round 2

	R4-2005003
	To be further discussed in round 2

	R4-2003863
	To be further discussed in round 2

	R4-2003864
	To be further discussed in round 2



Discussion on 2nd round (if applicable)
The following table can be used to collect company comments:
	tdoc #
	Company comments

	R4-2005200
(revised from R4-2005001)
	Nokia: Contribution R4-2005001 was given revision number R4-2005200
Issue 2-1-1: a revision of dCR in 5001 is recommended to take company comments into account
However there has not been any comments so I wonder if original CR R4-2005001 can be endorsed?

	R4-2004760
	Qualcomm: We need more time to verify ACS2 compliance for release 15 UEs since this change involves lowering the overall aggregated wanted power to equalize the PSD.

	R4-2005201
(revised from R4-2003525)
	Qualcomm: The revision of 3525 is ok

	R4-2003594
	Company 1:
Company 2:

	R4-2005002
	Company 1:
Company 2:

	R4-2005003
	Company 1:
Company 2:

	R4-2003863
	OPPO: Based on the discussion status in 1st round, it seems not agreeable.
Apple: We cannot agree to revert the changes.

	R4-2003864
	OPPO: Based on the discussion status in 1st round, it seems not agreeable.
Apple: We cannot agree to revert the changes.



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

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

	R4-2005001
	Agreeable (R4-2005200 can be withdrawn)

	R4-2004760
	Not agreeable; one company asked to come back next meeting

	R4-2005201
	Agreeable

	R4-2003594
	Was not resolved in round 1 and was not discussed in round 2; to be postponed

	R4-2005002
	Was not resolved in round 1 and was not discussed in round 2; to be postponed

	R4-2005003
	Was not resolved in round 1 and was not discussed in round 2; to be postponed

	R4-2003863
	Not agreeable

	R4-2003864
	Not agreeable



Topic #3: EN-DC maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003867
	Ericsson
	Introduction of the Annex modifiedMPR-Behaviour into the NR SA specification
CR to 38.101-1 #draft v15.9.0
Reason for change: 
Introduce the Annex on ModifiedMPR-behaviour into this NR SA specification TS 38.101-1 (moved from the NSA specification TS 38.101-3). The modifiedMPRbehavior is a field of the NR band capability in the supported NR band list that is part of the UE-NR-Capability IE. Hence this field is intended for MPR modification in an NR band, but can also be used for the said band if part of an EN-DC band combination. The table of the NR band-specific modified MPR behaviour should therefore be moved from 38.101-3 to 38.101-1. 
The modifiedMPRbehavior bitmap can also be used for indicating support of new NS values for an NR band. 
Summary of change: 
Annex G: the Annex on ModifiedMPR-behaviour moved from TS 38.101-3 v15.7.0 and introduced here. The description of its applicability is modified to include changes that are NR band-specific and changes for an NR band part of an EN-DC configuration. 
Text is added to the scope of the ModifiedMPR-behaviour to include inidcation of UE support of new (additional) NS values for existing bands. A UE compliant with Rel-M can indicate support of an new NS (and associated A-MPR) specified in a version N.x.y of a later release N M. Moreover, it is possible to allow a UE compliant with Rel-N indicate optional support of a new NS value specified in the said version N.x.y (e.g. if a late addition to an open release). Otherwise UE support of an additional NS value is mandatory for UE compliant to Rel-N; then a Rel-N UE shall include the bitmap and set the corresponding bit to 1. 
Each bit of the bitmap is conditioned on support of particular funtionality. Only UEs supporting this functionality can set the bit to 1. Absence of the bitmap means that the UE does not support any of the requirements indicated by the bits. 
A UE compliant with this version of the specification supporting Band n41 or Band n71 and the associated band combinations can set the corresponding bits to 1, a similar UE compliant with Rel-16 shall include the bitmap and set the corresponding bits to 1. 
Consequences if not approved: 
The Annex ModifiedMPR-behaviour is not part of the relevant specification. If an MPR behaviour is modified for an NR band, this modification has to be made in the NSA specification. 
Indication of new NS values supported is not possible. 
Clauses affected: 
Annex G

	R4-2003870
	Ericsson
	Removal of the Annex modifiedMPR-Behaviour from the NSA specification
CR to 38.101-3 #draft v15.9.0
Reason for change: 
Remove the Annex on ModifiedMPR-behaviour from this NR NSA specification (and move the Annex to the SA specification TS 38.101-1 instead). The modifiedMPRbehavior is a field of the NR band capability in the supported NR band list that is part of the UE-NR-Capability IE. Hence this field is intended for MPR modification in an NR band, but can also be used for the said band if part of an EN-DC band combination. The table of the NR band-specific modified MPR behaviour should therefore be moved from 38.101-3 to 38.101-1. 
Summary of change: 
Annex H: the Annex on ModifiedMPR-behaviour is removed (moved to TS 38.101-1). 
Consequences if not approved: 
The Annex ModifiedMPR-behaviour is not part of the relevant specification. If an MPR behaviour is modified for an NR band, this modification has to be made in the NSA specification. 
Clauses affected: 
Annex H

	R4-2003278
	CATT
	Draft CR for TS38.101-3, Align IE RF-Parameters name of maxUplinkDutyCycle with RAN2
CR to 38.101-3 #draft v16.3.0
Reason for change: 
RAN2 agreed CR (R2-2002130) defined a new IE maxUplinkDutyCycle-interBandENDC-TDD-PC2-r16 for inter-band TDD+TDD EN-DC power class 2 UE. RAN4 spec needs to align with RAN2. 
Summary of change: 
Replace â€˜maxUplinkDutyCycle-PC2-FR1â€™ with â€˜maxUplinkDutyCycle-interBandENDC-TDD-PC2-r16â€™. 
Consequences if not approved: 
UE canâ€™t be implemented correctly due to the incorrect IE name. 
Clauses affected: 
6.2B.1.3

	R4-2004741
	Huawei, HiSilicon
	CR for 38.101-3 Correction on EN-DC DL Synchronous carriers
CR to 38.101-3 #0221 v15.9.0
Reason for change: 
The statement (note 11) specifies that the minimum requirements can only apply when the DL carriers are synchronized with a maxmum receive time difference â‰¤ 3usec, which has unnecessary limitation on network deployment. 
Summary of change: 
Removing Note 11 for DC_20_n28 to avoid the unnecessry limitation on network deployment. 
Consequences if not approved: 
DC_20_n28 will be limited to synchronized deployment only, which is not aligned with the real deployment scenario. 
Clauses affected: 
5.5B.4.1

	R4-2004742
	Huawei, HiSilicon
	CR for 38.101-3 Correction on EN-DC synchronous carriers (Rel-16)

	R4-2005031
	MediaTek Inc.
	Draft CR for TR37.863-01-01: TP for missing MSD due to UL harmonic and cross band isolation for band combinations
MSD due to UL harmonic for DC_B28-n51 were missed. 
MSD due to corss band isolation for DC_1A_n40A, DC_3A_n50A, DC_3A_n51A , DC_30A_n66A and DC_46A/C/D/E_n78A were missed
Add missing MSD numbers due to UL harmonic for DC_B28-n51, DC_1A_n40A, DC_3A_n50A, DC_3A_n51A , DC_30A_n66A and DC_46A/C/D/E_n78A
TS38.101-3 sub clause 7.3B.2 MSD numbers due to UL harmonic for  DC_B28-n51 and MSD due to cross band isolation for DC_1A_n40A, DC_3A_n50A, DC_3A_n51A , DC_30A_n66A and DC_46A/C/D/E_n78A are missed

	R4-2004930
	MediaTek Inc.
	Draft CR for TS 38.101-3: Missing MSD due to cross band isolation
CR to 38.101-3 #draft v15.9.0
Reason for change: 
MSD due to corss band isolation that shall be allowed for the EN-DC band combinations (According TPs in R4-2002981) 
Summary of change: 
Add missing MSD due to cross band isolation for DC_1A_n40A, DC_3A_n50A, DC_3A_n51A , DC_30A_n66A and DC_46A/C/D/E_n78A 
Consequences if not approved: 
Clauses affected: 
7.3B.2

	R4-2004931
	MediaTek Inc.
	Draft CR for TS 38.101-3: MSD due to UL harmonic
CR to 38.101-3 #draft v15.9.0
Reason for change: 
â€¢ MSD numbers due to UL harmonic for DC_B5-n78 were missing 
â€¢ MSD due to UL harmonic for DC_B12-n66 (existed in TP) and DC_B28-n51 were missing. 
â€¢ MSD due to UL harmonic for DC_B26-n41 for 100MHz CBW were missing 
Summary of change: 
â€¢ Add missing MSD numbers due to UL harmonic for DC_B5-n78 
â€¢ Add missing MSD numbers due to UL harmonic for DC_B12-n66 and DC_B28-n51 
â€¢ Add missing MSD numbers due to UL harmonic for DC_B26-n41 for 100MHz CBW 
Consequences if not approved: 
7.3B.2 MSD numbers due to UL harmonic for DC_B5-n78 DC_B12-n66 DC_B28-n51 and DC_B26-n41 are missed 
Clauses affected: 
7.3B.2

	R4-2004390
	ZTE Corporation
	Draft CR to TS 38.101-3 on configured output power relaxation due to EN-DC (Rel-15)
CR to 38.101-3 #draft v15.9.0
Reason for change: 
The values of Î”TIB,c due to the following EN-DC configurations in Table 6.2B.4.2.3.1-1, 6.2B.4.2.3.2-1, 6.2B.4.2.3.3-1 and 6.2B.4.2.3.4-1 are incorrect and need to be corrected. 
DC_8_n78 
DC_21_n78 
DC_1_n77-n79 
DC_3_n77-n79 
DC_19_n77-n79 
DC_21_n77-n79 
DC_41-42_n79 
DC_1-3-21-42_n79 
In addition, the following EN-DC configurations for Î”TIB,c are in wrong section or not in right order in the tables. They should be corrected. 
DC_7-7_n78 
DC_1-7-7_n78 
DC_1-28_n77 
DC_1-28_n78 
DC_1_n28-n78 
DC_1_n28-n79 
DC_2-(n)71 
DC_41_n77 
DC_41_n78 
DC_41_n79 
DC_1-3-28_n77 
DC_1-3-28_n78 
DC_1-3_n28-n78 
DC_1-3-28_n79 
DC_3-21-42_n77 
DC_3-21-42_n78 
DC_3-21-42_n79 
Summary of change: 
Correct the above mentioned EN-DC configuration values of Î”TIB,c in section 6.2B.4.2.3. 
Consequences if not approved: 
The above mentioned EN-DC configuration values of Î”TIB,c will be incorrect. 
Clauses affected: 
6.2B.4.2.3.1, 6.2B.4.2.3.2, 6.2B.4.2.3.3, 6.2B.4.2.3.4

	R4-2004395
	ZTE Corporation
	Draft CR to TS 38.101-3 on REFSENS relaxation due to EN-DC (Rel-15)
CR to 38.101-3 #draft v15.9.0
Reason for change: 
The values of Î”RIB,c due to the following EN-DC configurations in Table 7.3B.3.3.1-1, 7.3B.3.3.2-1 and 7.3B.3.3.3-1 are incorrect and need to be corrected. 
DC_12_n5 
DC_12_n66 
DC_26_n77 
DC_28_n51 
DC_66_n78 
DC_1-20_n28 
DC_1_n77-n79 
DC_1_n78-n79 
DC_3-19_n79 
DC_3_n28-n78 
DC_3_n77-n79 
DC_3_n78-n79 
DC_3-SUL_n78-n80 
DC_19_n77-n79 
DC_19_n78-n79 
DC_20_n8-n75 
DC_20_n28-n75 
DC_20_n75-n78 
DC_20_n76-n78 
DC_21_n77-n79 
DC_21_n78-n79 
DC_28-SUL_n78-n83 
DC_66-SUL_n78-n86 
DC_1-20_n28-n78 
DC_3-19-42_n78 
DC_7-20_n28-n78 
In addition, the following EN-DC configurations for Î”RIB,c are in wrong section or not in right order in the tables. They should be corrected. 
DC_7-7_n78 
DC_1_n28-n78 
DC_41_n77 
DC_41_n78 
DC_41_n79 
DC_1-3-28_n77 
DC_1-3-28_n78 
DC_1-3_n28-n78 
DC_1-3-28_n79 
Summary of change: 
Correct the above mentioned EN-DC configuration values for Î”RIB,c. 
Consequences if not approved: 
The above mentioned EN-DC configuration values for Î”RIB,c will be incorrect. 
Clauses affected: 
7.3B.3.3.1, 7.3B.3.3.2, 7.3B.3.3.3



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: Handling of modified A-MPR behavior requirements
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1-1: Handling of modified A-MPR behavior requirements
· Proposals
· Option 3-1-1-1: Move modified A-MPR behavior from 38.101-3 to 38.101-1 (as proposed in 3867, 3870)
· Option 3-1-1-2: Keep the modified A-MPR behavior requirements unchanged
Sub-topic 3-2: Corrections and alignments
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-2-1: Align IE RF-Parameters name of maxUplinkDutyCycle with RAN2
· Proposals
· dCR implements the proposed parameter name alignment in 3278
Issue 3-2-2: Remove 3us sync requirement from DC_20_n28
· Proposals
· dCR implements the proposed changes in 4741
Issue 3-2-3: MSD corrections
· Proposals
· Proposal 3-2-3-1: Add missing MSD numbers due to UL harmonic for DC_B28-n51, DC_1A_n40A, DC_3A_n50A, DC_3A_n51A , DC_30A_n66A and DC_46A/C/D/E_n78A [TP to TR37.863-01-01 in 5031]
· Proposal 3-2-3-2: Add missing MSD due to cross band isolation for DC_1A_n40A, DC_3A_n50A, DC_3A_n51A , DC_30A_n66A and DC_46A/C/D/E_n78A [dCR to 38.101-2 in 4930]
· Proposal 3-2-3-3: Add missing MSD numbers due to UL harmonic for DC_B5-n78, DC_B12-n66 and DC_B28-n51, DC_B26-n41 for 100MHz CBW [dCR to 38.101-2 in 4931]
Issue 3-2-4: ∆T,IB and ∆R,IB corrections
· Proposals
· Proposal 3-2-4-1: ∆T,IB corrections in 4390
· Proposal 3-2-4-2: ∆R,IB corrections in 4395

Companies views’ collection for 1st round 
Open issues 
	Issue
	Company comments

	3-1-1: Handling of modified A-MPR behavior requirements
	Apple: we are fine with Option 3-1-1-1.
Ericsson Option 3-1-1-1. The annex is in the wrong specification, the modifiedMPRbehavior is indicated per NR band in the UE-NR-Capability. That the annex should be in the 38.101-1 was the intention when the first bits were defined. This regardless of any discussion of indication of new NS values.
Qualcomm: We support establishing modifiedMPRbehavior reporting
NTT DOCOMO, INC.:
Before we agree with the CR, we should clearly agree with the following.
“Text is added to the scope of the ModifiedMPR-behaviour to include inidcation of UE support of new (additional) NS values for existing bands. A UE compliant with Rel-M can indicate support of an new NS (and associated A-MPR) specified in a version N.x.y of a later release N > M. Moreover, it is possible to allow a UE compliant with Rel-N indicate optional support of a new NS value specified in the said version N.x.y (e.g. if a late addition to an open release). Otherwise UE support of an additional NS value is mandatory for UE compliant to Rel-N; then a Rel-N UE shall include the bitmap and set the corresponding bit to 1.”
Huawei: Move modified A-MPR behavior from 38.101-3 to 38.101-1.

	3-2-1: Align IE RF-Parameters name of maxUplinkDutyCycle with RAN2
	Company 1:
 
Company 2:

…

	3-2-2: Remove 3us sync requirement from DC_20_n28
	Apple: DC_20A_n28A has been specified using a triplexer architecture, which means that both receivers use the same RX frontend path including the same LNA. However, if both paths are asynchronous, i.e. have more than 3µs timing difference, it can happen that one RX needs to change the gain of the LNA, but the other RX is just operating within the slot and a gain change would corrupt reception. This would not happen with synchronized receivers. Therefore we cannot agree to this change, unless this combination is re-specified for being limited to big form factor devices like CPE devices using separate antennas for both bands,
Qualcomm: CANNOT accept this change. The previous CR (R4-1912884) was agreed because in UE implementation, DL carriers share common RX path/AGC, with a noticeable loss of Throughput as presented (R4-1909958, R4-1912539). UE will not be able to meet RF requirements for misaligned DL frames. UE cannot be burdened without aligned frames for this combination.
MediaTek: The 3us requirement can’t be removed due to architecture assumption was sharing RX path for the two bands. The DL frames need to be aligned that share same concern with Qualcomm.

	3-2-3: MSD corrections
	Huawei: in the cover sheet, the TP and CR is for Rel-16, should it treat in basket WI? Wouldn’t you think the detail analysis is needed?
MediaTek: Very sorry for typo in cover page. All three contributions are for Rel-15. They will be corrected in the revision. And analysis source TP is listed in cover page of draft CRs and in revision of R4-2005031.

	3-2-4: ∆T,IB and ∆R,IB corrections
	Company 1:
 
Company 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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	3-1
	Issue 3-1-1: further discussion is recommended in round 2 based on dCRs in 3867, 3870; three companies (in addition to the proponent) are fine with the proposed changes.

	3-2
	Issue 3-2-1: the dCR in 3278 seems agreeable
Issue 3-2-2: no consensus to pursue the changes in dCR in 4741
Issue 3-2-3: revisions of 5031, 4930, 4931 are recommended
Issue 3-2-4: dCRs in 4390 and 4395 seem agreeable



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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2003867
	To be further discussed in round 2

	R4-2003870
	To be further discussed in round 2

	R4-2003278
	Agreeable

	R4-2004741
	No consensus to pursue

	R4-2005031
	To be revised

	R4-2004930
	To be revised

	R4-2004931
	To be revised

	R4-2004390
	Agreeable

	R4-2004395
	Agreeable



Discussion on 2nd round (if applicable)
The following table can be used to collect company comments:
	tdoc #
	Company comments

	R4-2003867
	Company 1:
Company 2:

	R4-2003870
	Company 1:
Company 2:

	R4-2005202
(from R4-2005031)
	Company 1:
Company 2:

	R4-2005203
(from R4-2004930)
	Company 1:
Company 2:

	R4-2005204
(from R4-2004931)
	Company 1:
Company 2:



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

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

	R4-2003867
	Not discussed during round 2; recommend checking whether the dCR is agreeable

	R4-2003870
	Not discussed during round 2; recommend checking whether the dCR is agreeable

	R4-2005202
	Not discussed during round 2; recommend checking whether the dCR is agreeable

	R4-2005203
	Not discussed during round 2; recommend checking whether the dCR is agreeable

	R4-2005204
	Not discussed during round 2; recommend checking whether the dCR is agreeable



Topic #4: FR1 Tx maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004722
	Qualcomm Incorporated
	PC2 fallback and redundant power backoff

	R4-2004866
	Qualcomm Incorporated
	FR1 TX EVM test condition correction for ULMIMO
Observation 1: An MMSE MIMO receiverâ€™s throughput is much less sensitive to crosstalk than it is to uncorrelated noise
Observation 2: RAN4 EVM test for UL MIMO per v15.9 treats crosstalk as uncorrelated noise

	R4-2004867
	Qualcomm Incorporated
	dCR to 38.101-1: Revision to ULMIMO EVM spec
CR to 38.101-1 #draft

	R4-2004791
	Motorola Mobility
	EVM Definitions for Antenna Ports and MIMO Layers
Proposal 1: For transmissions on a single antenna port or on a single MIMO layer, the EVM definition should assume the use of a linear zero-forcing MIMO receiver to estimate the modulation symbols.
Proposal 2: For transparent transmit diversity, the EVM definition should assume the use of a linear zero-forcing MIMO receiver to estimate the modulation symbols.
Proposal 3: For multi-layer MIMO transmission, the EVM definition should assume the use of a linear zero-forcing MIMO receiver to estimate the modulation symbols for each layer.
Proposal 4: When setting the EVM requirements for multi-layer MIMO transmission, the EVM measurements should be averaged over the MIMO layers and over the set of precoders for which EVM is measured.

	R4-2004734
	Huawei, Hisilicon
	On UL MIMO Tx EVM requirement
Observation 1: Not all crosstalk noise can be eliminated by gNB
Observation 2: Antenna crosstalk does not exist for the conductive measurement
Observation 3: PCB isolation should be guaranteed by UE design and the non-linear coupling noise cannot be eliminated
Observation 4: FR2 UL MIMO EVM measurement relaxation with alternative procedure is not a reasonable justification for adoption similar procedure for FR1
Observation 5: The alternative EVM measurement for single layer code book configuration cannot guarantee the performance for two layer UL MOMO transmission
Proposal []: No need to consider the alternative EVM measurement for single layer code book configuration for UL MIMO.

	R4-2004739
	Huawei, HiSilicon
	CR for TS 38.101-1: correction of delta SRS
CR to 38.101-1 #0284 v15.9.0
Reason for change: 
Up to 4 SRS resources can be supported in a SRS resource set, however the SRS port specified in the specification is not clear which SRS resource it blongs to. Make it clear that corresponding SRS port is for the first SRS resource. 
Summary of change: 
Clarifies that the SRS port is in the first SRS resource. 
Consequences if not approved: 
The description of the spec is ambiguous. 
Clauses affected: 
6.2.4



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 4-1: FR1 Tx maintenance
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-1-1: Test conditions for UL MIMO EVM
· Proposals
· Alt.4-1-1-1: (short-term) single-layer per-chain verification and (long term) UL MIMO with MIMO receiver test equipment (per layer) (see dCR in 4867)
· Alt.4-1-1-2: for single-layer and Tx div: assume linear ZF MIMO receiver to estimate symbols; for multi-layer MIMO: average EVM measurements over the MIMO layer and the set of precoders for which EVM is measured (see 4791)
· Alt.4-1-1-3: The alternative EVM measurement for single layer code book configuration cannot guarantee the performance for two layer UL MOMO transmission (no change to specification; see 4734)
Issue 4-1-2: SRS maintenance
· Proposals
· Set ∆TRxSRS=0 for the first SRS port in the first SRS resource (see dCR in 4739)

Companies views’ collection for 1st round 
Open issues 
	Issue
	Company comments

	4-1-1: Test conditions for UL MIMO EVM
	Antritsu: We prefer alt.4-1-1-1
 
R&S: We would be ok with the proposed solution from 4866 (Alt 4-1-1-1), to treat FR1 in the same was as FR2. However in our understanding the wording in 4867 could lead to confusion, since the wording “for each layer” could also be interpreted as having to combine the results from both antenna connectors and then judge them per layer. We interpret the proposal from QC such that the intention is to transmit 1 layer on each connector and then measure each connector separately. We would suggest similar wording as in the FR2 spec.
Can QC confirm that our interpretation is correct?
Samsung: Considering the preference of TE vendors, Alt.4-1-1-1 is also preferred. We also recognized the UL-MIMO core requirements is still discussing in separate e-mail thread. We suggest to postpone the decision of issue 4-1-1 until core requirements of Rel-15 UL-MIMO is clear. 
OPPO: Prefer Alt.4-1-1-1 to solve this issue.
Apple: With a potential change to single layer definition also the UE requirements should be re-evaluated. Since this change is somewhat fundamental, a more detailed evaluation is needed. The paper R4-2004866 showed that there might be only a slight impact on the UE. Still, minor relaxations for the UEs probed with MIMO receiver TE should be considered. Companies could bring in proposals for the test relaxations. 
What timeframe is considered for “short term”?
Ericsson: Alt. 4-1-1-3.
The EVM should be measured per antenna connector with both TX chains active, otherwise a relaxation. Non-linear cross talk between the branches cannot be eliminated by a linear MIMO receiver algorithm. (This could also work for the Rel-16 FP modes with corrections to account for possible ‘transparent’ small-delay CDD.)
Qualcomm: R+S, thank you for the question. We explain in our paper (4866) that ‘per layer’ is intended to convey 2-chain combining, etc, i.e a proper MIMO receiver. If majority view, we are ok to do a short-term workaround as devised for FR2 (only one layer configured at a time), until a MIMO receiver is ready to be deployed in TE
R&S: Thank you Qualcomm for the clarification. Then we have similar understanding. We would like to capture the “short term” solution in the specification, since this would be the requirement we currently need to test. We can capture the agreement to work towards the final solution in chairman notes/meeting minutes, I think we already have a similar agreement for FR2. In our understanding more alignment work is needed among all interested parties to identify and solve all issues related to the MIMO receiver solution.
Skyworks: Question for clarification: regardless of the capability of a conducted test to reveal EVM issues related to reverse IMD via antenna coupling. Should the issue be studied to verifiy potential MPR impact?
Huawei: Disagree with the proposal to use alternative single layer test which is a relaxation of the requirement and the justification of cross talk is not convincible. 

	4-1-2: SRS maintenance
	OPPO: When UE is configured with 1t4r for example it will be configured with 4 SRS resources, and IL is applied for SRS-2,3 and 4. Not quite understand the meaning of this restriction, could HW please help to clarify?
Qualcomm: It is ok to clarify the wording that the relaxation applies to the other ports than the primary TX port. However, better wodring might be “first SRS of the first SRS resource to first port. Bigger issue is that this chance forces UE to send the first SRS resource to primary TX port. Is this required by RAN1? Or why this chance is needed? Original intention of the language was to let UE to choose the order of the SRS’s and as long as une port does nt have this relaxation, it passes the test.
Huawei: to OPPO’s comments, for the case mentioned for 1T4R, four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port, thus the first port is actually in the first resource. The intention of change is to make it clear of the relationship of SRS port and SRS resource, otherwise it may be confusing.

	R4-2004722 
	NTT DOCOMO, INC.:
We understand the point mentioned in R4-2004722 such as “The idea is that the UE appears to be a “native” PC3 UE from the perspective of the UE as well as from the perspective of coexistence and regulatory compliance”. So, if PEMAX =23dBm, we are OK for UEs to fallback to PC3 for this case. However, in case PEMAX more than or equal to 23dBm, in our understanding, it is still redundant power back off is used with the current specification. More clearly, if some PC2 MPR and/or A-MPR applicable when uplink scheduling exceeds the reported UE capability, a UE does not have to fallback to PC3 but rather it must be OK for its “output power” down to 23dBm.
Huawei: To moderator, Power class fallback issue is not treated in this meeting?
Moderator: No proposals were provided in 4722, and the tdoc seems to be for information. 


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	4-1
	Issue 4-1-1: Further discussion in round 2 is recommended (alternatives are captured in tdocs 4867, 4791, 4734)
Issue 4-1-2: Further discussion in round 2 is recommended based on dCR in 4739



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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2004867
	Further discussion in round 2

	R4-2004739
	Further discussion in round 2



Discussion on 2nd round (if applicable)
The following table can be used to collect company comments:
	tdoc #
	Company comments

	R4-2004867
	OPPO: support this CR.

	R4-2004739
	OPPO: According to the 1st round discussion, the necessity of this change is still not clear and the wording in this CR may not be agreeable, maybe can further discuss in next meeting.
Qualcomm: We need to confirm if the change is according to the RAN1 design, or is UE allowed to choose the order of the SRS ports. So we are not ok to agree the CR. And even if the requirement change would be agreeable, the wording should be changed.  
Huawei: Without a clear relationship of SRS port and the SRS resource, ambiguity still exists in the spec. Since it is RAN1 related issue, companies are encourage to further think about it and we can continue discuss it in the next meeting.



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

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

	R4-2004867
	No consensus achieved; recommend returning to this topic next meeting

	R4-2004739
	No consensus achieved; recommend returning to this topic next meeting



Topic #5: FR1 Rx maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003526
	MediaTek Inc.
	NR UE receiver ACS tests RMC configuration
Proposal 1: Combine at least solutions 1 and 2 together as the RMC configuration for both FR1 and FR2 ACS tests. Solution 4 can be further incorporated if it is later verified to be effective to improve ACS performance.
Proposal 2: Send an LS to inform RAN5 for RAN4â€™s concern on current ACS test requirements and RAN4â€™s agreement to modify the ACS test RMC configuration for both FR1 and FR2.
Proposal 3: Whether the same modification should be applied to other UE RF receiver test requirements or not is up to RAN5â€™s decision.

	R4-2003326
	Anritsu Corporation
	Consideration on PDCCH testability issue with ACS
Observation 1: Current requirement of EPRE ratio is assuming all the physical channels are aligned between them except for DMRS.
Observation 2: The change of EPRE ratio will have impacts also to other Rx test cases, which also have impacts to our verification activities in GCF and PTCRB, etc.
Observation 3: There are cases that PDCCH is mapped with DL grant only or UL/DL grant, which requires different power requirement of PDCCH.
Observation 4: Since RBs other than PDCCH resources are filled with OCNG, the total power is the sum of PDCCH and OCNG power and hence total level of symbol for PDCCH and PDSCH cannot be equal.
Observation 5: It is challenging to adjust the total output power level with PDSCH depending on the PDCCH mapping in every test pattern.
Observation 6: It is possible to increase the ratio of PDCCH power in a symbol by maximizing the aggregation level, such as AL = 4 for 5MHz, AL = 8 for 10MHz and 15MHz, and AL = 16 for 15MHz.
Observation 7: There is also a need of changes in TS 38.508-1, which can be done in RAN5.
Observation 8: There is a possibility that we may need to adjust the number of monitored PDCCH candidates per slot when we change the aggregation level.
Proposal 1: Do not apply the solution to increase PSD of PDCCH to align the total power level with PDSCH.
Proposal 2: Apply the approach of maximizing the PDCCH aggregation level to increase a number of RB allocation.

	R4-2003327
	Anritsu Corporation
	Testability issue with OoBB for FR1 EN-DC UE (2)
Observation 1: It is not practical to use the ideal equation to derive dynamic range based on the quantization noise.
Observation 2: Effective number of bits with 14-bit ADC (3 GSPS) is approximately 10 bits or less.
Observation 3: Even the 16-bit ADC cannot achieve the current required dynamic range.
Observation 4: We cannot obtain increase of dynamic range by oversampling effect which is sufficient to compensate for the crest factor margin and noise floor level of test equipment.
Observation 5: If we allow some level of increase in an error rate, we may be able to lower the required SNR to receive the signals from UE. But it cannot be 0 dB.
Observation 6: Compared to the inter-band CA requirements in both E-UTRA and standalone NR, Transmitter power for the uplink shall be able to be set upto 7 dB below PCMAX_L,c also with EN-DC requirements.
Observation 7: Even with some solutions which are applicable to the measurement assumptions, there is still a huge gap between the current test condition and the achievable dynamic range with the test equipment.
Observation 8: The test condition might be able to be separated depending on the antenna configuration in the DUT. But variety of the test conditions depending on the UE design should be avoided.
Proposal 1: Change UL signal level settings of out-of-band blocking requirement for FR1 EN-DC UE as follows.

	R4-2003328
	Anritsu Corp., Rohde & Schwarz
	Draft CR to out-of-band blocking for DC in FR1
CR to 38.101-3 #draft

	R4-2003663
	Xiaomi
	Draft CR to TS 38.101-1: corrections on ACS for intra-band contiguous CA
CR to 38.101-1 #draft v15.9.0
Reason for change: 
For NR intra-band CA, the SCS can be different for different carrier, thus the equation -40.5 + 10log(NRB,c/NRB_agg) for Pw in Transmission Bandwidth Configuration in table 7.5A.1-3a for ACS case 2 which is reused from LTE is not suitable for the NR CA with different SCS case. 

Summary of change: 
Replaced the equation -40.5 + 10log(NRB,c/NRB_agg) by 
-40.5 + 10log(BWchannel/ BWchannel CA) in table 7.5A.1-3a 

Consequences if not approved: 
It may cause stringent requirement when testing ACS case 2 for intra-band contiguous CA in some cases. 

Clauses affected: 
7.5A.1

	R4-2003664
	Xiaomi
	Draft CR to TS 38.101-3: corrections on ACS for intra-band contiguous EN-DC
CR to 38.101-3 #draft v15.9.0
Reason for change: 
For NR ACS case 2 for intra-band Contiguous EN-DC, the equation -42.7 +10log10(NRB,cSCSc/ BWagg) shall be changed to -42.7 +10log10(12*NRB,cSCSc/ BWagg) otherwise it would cause more stringent requirement when testing ACS case 2 compared to single carrier. Furthermore, to align with TS38.01-1, it is better to use BWchannel instead of 12*NRB,cSCSc 

Summary of change: 
Replaced 10log10(NRB,cSCSc/ BWagg) by 10log10(BWchannel / BWagg) in table 7.5B.1-2. 

Consequences if not approved: 
It would cause stringent requirement when testing ACS case 2 for intra-band contiguous EN-DC. 

Clauses affected: 
7.5B.1

	R4-2004141
	Huawei, HiSilicon
	Draft CR for 38.101-1 to remove the NR CA configuration for REFSENS exception due to cross band isolation for CA
CR to 38.101-1 #draft
1.The limitation about NR CA configuration was removed in order to be aligned with the 38.101-3.
2.Test cases for larger channel bandwidth are added for n41.
3.Wording was improved.

	R4-2004142
	Huawei, HiSilicon
	Draft CR for 38.101-1 to simplify the REFSENS for inter band CA with SDL
CR to 38.101-1 #draft
To specify the general REFSENS requirements for any higher order CA or DC combinations including operating bands without uplink band and the descriptions of allowed exceptions.

	R4-2004143
	Huawei, HiSilicon
	Draft CR for 38.101-1 to add requirements for inter-band CA with two UL bands
CR to 38.101-1 #draft
To specify the REFSENS requirements are missing for inter-band CA with the uplink assigned to two NR bands.

	R4-2004387
	Qualcomm Incorporated
	OOB blocking for n70 adjacent to n25
CR to 38.101-1 #draft v16.3.0
Reason for change: 
Need to account for OOB blocking requirements for adjacent RX bands 
Summary of change: 
Refeference n70 OOB blocking ranges from n25 DL_low edge and n25 OOB blocking requirements to n70 DL_high edge 
Consequences if not approved: 
UE OOB blocking requirements cannot be met 
Clauses affected: 
7.6.3

	R4-2004399
	Qualcomm Incorporated
	OOB blocking for Inter-band CA
CR to 38.101-1 #draft v16.3.0
Reason for change: 
Missing in-gap and exclusion region for FR1 OOB blocking for Interband CA 


Summary of change: 
Add statement to add in gap OOB blocking requirements to cover overlapping OOB ranges and exclusion zones. 
Consequences if not approved: 
UE OOB blocking requirements cannot be met for CW interferer in the gap between 2CCs 
Clauses affected: 
7.6A.3.3



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 5-1: Related to FR1 Rx testability
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-1-1: RMC for ACS
On the RMC for ACS issue, four solutions were described in 3526:
Solution 1: Maximize the PDCCH Aggregation Level (AL) as long as it fits into the channel BW, such as for FR1 AL = 4 for 5MHz, AL = 8 for 10MHz and 15MHz, and AL = 16 for > 15MHz. The same approach also applies for FR2.
Solution 2: CORESET size is defined by removing both edge PDCCH allocations from full bandwidth, such as shown below.
Solution 3: PDCCH/DCI PSD boosting by 3 dB for all channel BW.
Solution 4: PDCCH/DCI inter-leaving
· Proposals
· Alt.5-1-1-1: Solution 1 + 2 (maximize AL + remove edge PDCCH from CORESET), no Core specification impact, and need LS to RAN5 (see 3526)
· Alt.5-1-1-2: Solution 1 (maximize AL) with no change to PSD of PDCCH (see 3326; also analysis of RAN5 impact is provided)
· Recommended WF
· Companies are encouraged to consider merging the two alternative proposals and to draft an LS to RAN5 with RAN4 recommendations
Issue 5-1-2: OoBB testability
· Proposals
· Change UL signal level settings of out-of-band blocking requirement for FR1 EN-DC UE as follows: PCMAX_L – 4 dB (UL for the source of IMD) and PCMAX_L – [14] dB (UL whose DL is being tested) (see 3327, 3328)
Sub-topic 5-2: Related to FR1 Rx requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 5-2-1: Scaling CA ACS requirement
· Proposals
· Use BWchannel to scale CA ACS requirements instead of N_RB (dCRs in 3663, 3664)
Issue 5-2-2: Maintenance of REFSENS exceptions
· Proposals
· Remove the NR CA configuration for REFSENS exception due to cross band isolation for CA (dCR in 4141)
Issue 5-2-3: REFSENS for SDL bands
· Proposals
· Apply single CC SDL REFSENS to inter-band CA with SDL (dCR in 4142)
Issue 5-2-4: Maintenance of REFSENS with CA
· Proposals
· Apply existing CA REFSENS requirement for inter-band CA (with 1 UL) to configurations with 2 UL (dCR in 4143)
Issue 5-2-5: Maintenance of OOB blocking
· Proposals
· Proposal 5-2-5-1: Case n70 adjacent to n25: Reference n70 OOB blocking ranges from n25 DL_low edge and n25 OOB blocking requirements to n70 DL_high edge (dCR in 4387)
· Proposal 5-2-5-2: CA case: Add statement to add in gap OOB blocking requirements to cover overlapping OOB ranges and exclusion zones (dCR in 4399)

Companies views’ collection for 1st round 
Open issues 
	Issue
	Company comments

	5-1-1: RMC for ACS
	Anritsu: We are fine to separate steps to apply Alt.5-1-1-1 and Solution 4 in R4-2003526. When we send the LS to RAN5, we should include one note on the observation 8 in R4-2003326. 
Observation 8: There is a possibility that we may need to adjust the number of monitored PDCCH candidates per slot when we change the aggregation level.
Ericsson: Alt. 5-1-1-2, but a merger with Alt. 5-1-1-1 is also acceptable.
MTK: We share the same view as with Anritsu.
Huawei: We support Maximize the PDCCH Aggregation Level (AL), and boost PSD on PDCCH. Would like to clarify, why PSD for PDCCH cannot be boosted?

	5-1-2: OoBB testability
	R&S: We share similar views on the issue as Anritsu has detailed in 3327. The requirement should be adapted, otherwise this may lead to good devices failing the TC.
Apple: Last meeting the contribution (0439) provides the issue on limitation of the dynamic range of the ADC when comparing Pcmax-4 dB (LTE as example) and minimum power (NR as example), giving a power difference of 60 dB. In (3327) it has been shown that the ADC can support 30 dB power level difference, however in the draft CR (3328) the power level difference between the ULs is 10 dB. We would like to ask Anritsu and R&S to provide a justification, including measurement results, why do we set the UL to below 14 dB from the maximum power, and not below 24 dB or 34 dB if the ADC dynamic range can support it.
Qualcomm: We think that option 2 in R4-2003327 to set both transmitter’s powers to PCMAX_L – 7 dB is a better solution since it is the same as inter-band CA
NTT DOCOMO,INC.:
We supports proposal in R4-2003327. We should set Pcmax-4dB to test IM impact caused by OOB + LTE UL to NR DL and OOB + NR UL to LTE DL.


	5-2-1: Scaling CA ACS requirement
	Qualcomm: This is still vague. Which CC does BW channel correspond to? I agree we should clarify, but I think there could be a better way. One way is re-define symbols as we are trying to do for ULCA in release 16


Xiaomi: For Qualcomm’s comment, since in RX parameter item it says Pw in Transmission Bandwidth Configuration is per CC, it is natural to know that the BW in the formula for configuring Pw is the Bandwidth of the CC being configured. The way you proposed is also correct, but it seems that BWchannel CA is more widely adopted in other Rx requirements compared to 
Huawei: We prefer to keep the current spec approach.

	5-2-2: Maintenance of REFSENS exceptions
	SoftBank: On the dCR(4141), while we agree the intention, the note appended still sounds like a specific combo., not talking about combinations including specific band pair in general. It is better to copy the same note from 101-3 and some editorial touch if needed.
ZTE: we think a uniform way shall be used for all the NR inter-band CA tables, i.e. keep NR CA configuration column. It is more readable with ‘NR CA configuration ’ in the case of lots of combinations in the table. What’s HW’s concern if we keep NR CA configuration column?
Qualcomm:  Renaming of the table is not correct.  The table is renamed reference sensitivity exceptions, but the table contents are an MSD.  Without identifying the values as MSD values, the reader wouldn’t know how to interpret them.  Also, removing the CA configuration makes it more difficult to search the specification to find if a harmonic, cross-band or other exception is allowed.  Can applying the same MSD to all higher order combinations be treated in a more general manner rather than by renaming table headings?

	5-2-3: REFSENS for SDL bands
	ZTE: There are no high order SDL CA configuraitons in Rel-15, we don’t think it is necessary to add this sentence.
Qualcomm:  Would this note be needed for inter-band DL CA?  Why is it only applied to SDL?  Is there a more general way to treat this?
Nokia: Exceptions to reference sensitivity sentence does not list all applicable sub-clauses, it only mentions clause 7.3A.4. Same error occurs for 1 UL. Perhaps best to fix 1 UL and add 2 2 UL there in order not to create redundancy.

	5-2-4: Maintenance of REFSENS with CA
	ZTE. The added sentence is for 2 UL CA, hence the clause 7.3A.4 is wrong used, it shall be 7.3A.5. BTW, is it possible to merge the two sentence, since they looks almost the same.
Qualcomm:  Have you considered if there is a way to generalize this?  Otherwise, do we need to write a new paragraph whenever we have 2 DL carriers, 3 DL carriers, 4 DL carriers with 1UL carrier, 2 UL carriers, etc?Exceptions to reference sensitivity sentence does not list all applicable sub-clauses, it only mentions clause 7.3A.4

	5-2-5: Maintenance of OOB blocking
	Apple: We are ok to add the statement provided in (4399) for OBB.
Huawei: Firstly, should be Rel-15 CRs. Secondly, note that n48 is Rel-16 introduced Band, should not exist in Rel-15 spec. For 4399, why IBB requirement is filled into OBB part?
DISH: (5-2-5-1) For dCR 4387, we are ok with the intent, but propose to revise the wording of note 5 as follows:  For UE supporting both bands 25 and 70, the FDL_high of band 70 is applied as FDL_high for band 25 and the FDL_low of band 25 is applied as FDL_low for band 70.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	5-1
	Issue 5-1-1: Further discussion is recommended in round 2 based on Alt.5-1-1-1 and Alt.5-1-1-2; the outcome should be captured in a dCR (revision of 3526), and an LS to RAN5 is needed
Issue 5-1-2: Further discussion is needed in round 2 (dCR in 3328)

	5-2
	Issue 5-2-1: Revisions of dCRs in 3363, 3364 are recommended to take company comments into account
Issue 5-2-2: Further discussion is needed in round 2 (dCR in 4141)
Issue 5-2-3: Further discussion is needed in round 2 (dCR in 4142)
Issue 5-2-4: Further discussion is needed in round 2 (dCR in 4143)
Issue 5-2-5: Revision of dCRs in 4387 is recommended to take company comments into account; dCR in 4399 seems agreeable



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

	#1
	LS to RAN5 on PDCCH testability issue with ACS
	MediaTek





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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2003526
	To be revised

	R4-2003328
	To be further discussed in round 2

	R4-2003663
	To be revised

	R4-2003664
	To be revised

	R4-2004141
	To be further discussed in round 2

	R4-2004142
	To be further discussed in round 2

	R4-2004143
	To be further discussed in round 2

	R4-2004387
	To be revised

	R4-2004399
	Agreeable



Discussion on 2nd round (if applicable)
The following draft LS was provided by MediaTek [R4-2005205]:

1. Overall Description:
RAN4 has identified that the NR UE receiver ACS test requirements for PDCCH/DCI could be tighter than PDSCH due to that the PDCCH/DCI may not occupy the entire channel bandwidth where the signal power is lower than that of PDSCH as defined in ACS core specifications. To mitigate this potential issue, RAN4 has agreed to modify the NR DL RMC configuration for UE ACS tests for both FR1 and FR2 by combining the following two solutions:

1. Maximize the PDCCH Aggregation Level (AL) as long as it fits into the channel BW, such as for FR1 AL = 4 for 5MHz, AL = 8 for 10MHz and 15MHz, and AL = 16 for > 15MHz. The same approach also applies for FR2.

2. CORESET size is defined by removing both edge PDCCH allocations from full bandwidth, such as shown below.



Notice that in Solution 1, the definition of nrofcandidates for AL = 8 and AL = 16 in TS 38.508-1 needs to be revisited. Also in Solution 1, by changing the aggregation level, there is a possibility that the number of monitored PDCCH will reach the maximum number of monitored PDCCH candidates which is defined in TS 38.213 clause 10.2. In that case there is a need to adjust the number of monitored PDCCH candidates per slot.  

On the other hand, since the DL reference measurement channel is common for all UE RF receiver requirements, the proposed modification for ACS tests may also apply to other UE RF receiver tests in order to maintain the consistency in DL RMC test configuration. However, RAN4 consents that it is up to RAN5’s decision as whether the same modification should be applied to other UE RF receiver tests or not.

2. Actions:
RAN4 respectfully asks RAN5 to take the above agreements in RAN4 into consideration when developing the NR UE receiver test specifications. 


The following table can be used to collect company comments:
	tdoc #
	Company comments

	R4-2005205
	Company 1:
Company 2:

	R4-2005206 (from R4-2003526)
	Company 1:
Company 2:

	R4-2003328
	Anritsu: Copy of e-mail which was sent on 23rd of Apr after the 1st round. 
Dear Toliy, Niels, Shengxiang ,Oguma-san, and maybe Flores or Thorsten,
Thank you for your comments on my contribution R4-2003327 on the testability issue with OoBB for FR1 EN-DC UE.
Since the 1st round discussion deadline has already passed, I would refrain to add my comments in the summary file.
Instead I would like to reply to your 1st round comments by using this thread in advance to the 2nd round discussion.
 
To apple:
On the request of explanation for selecting the UL power, I would like to ask your kind understanding that I’m not in a position to disclose sensitive measurement results which may reveal the actual limit performance of our test equipment.
 
Anyway the reason we chose the value PCMAX_L – [14] dB (UL whose DL is being tested) is coming from the following background.
1.     As can be seen in the specification, the UL power level setting to measure throughput is defined near the level of maximum output power.
If we see in my contribution, 7 dB below PCMAX_L,f,c for OoBB for inter-band CA, and 4 dB below PCMAX_L,f,c for single carrier case.
This is in my understanding to avoid unnecessary risk of getting a fail verdict due to the measurement under lower SNR with receiving UL signals, which is not the main object of the measurement.
2.     From the original discussion when this OoBB requirement for EN-DC case was introduced, NTT docomo’s view on the UL power level was consistent with the comment made in this meeting. (i.e.  PCMAX_L- 4dB for UL for the source of IMD.) 
So we respected that previous agreement and considered a similar option with opt 1, PCMAX-4dB and PCMAX-7dB (Option 1’) at first..
At the same time since we realized that the total UL power became bigger compared to option2, I chose the value 10 dB below PCMAX_L-4dB for UL whose DL is being tested.
So that is why I also made option 3 as an intermediate solution between option 1’ and option 2.
 
Now if there is still a concern with the power level with the UL whose DL is being tested, I would suggest as a compromise of it down to PCMAX_L – 29 dB, which is 25dB lower than PCMAX_L-4dB.
But since the dynamic range may vary in each test equipment, we do not want to apply our borderline, and also we need to confirm if the above value is fine with other TE vendors.
 
To R&S and Keysight:
Could you also confirm if PCMAX_L – 29 dB (UL whose DL is being tested) is acceptable?
[R&S]  from R&S side we would prefer to stick one of the options from R4-2003327. We are open to further refine the exact values, but at this point we don’t agree to using PCMAX_L – 29 dB.
[Keysight] 
our preference is to stick with the proposal in R4-2003327, implemented in R4-2003328. We cannot agree to PCMAX_L – 29 dB and the resulting power difference between the LTE UL and the NR UL 

To NTT docomo and Qualcomm, (maybe Apple, too.)
From implementation point of view, we are fine with either option 2 or option 3.
So we appreciate if you discuss on this point.
 ----End of e-mail ----
CAICT: Does 7.7B.3 has the same testability  issue as 7.6B.3.3?  If yes, can you treat these two requirements together?  I think maybe the exception for 7.7B.3 should be the same as 7.6B.3.3, but  7.7B.3 is too easy to be forgotten.
⇒ [Anritsu] Thank you very much for pointing this out.
You are definitely correct and 7.7B.3 must also be applied this change.
I’ll treat this in the revised draft CR after the discussions with other companies who made comments during the 1st round..

Qualcomm:  If option 2 (Pcmax-7) is already used for CA, why do we need to invent something different here?

	R4-2005207 (from R4-2003663)
	Qualcomm: We are ok with this revision

	R4-2005208 (from R4-2003664)
	Qualcomm: We are ok with this revision

	R4-2004141
	Huawei: 
To QC: For the MSD values, we drafted the change’s reason in the cover sheet.
To ZTE, I agree to use uniform template for both 38.101-1 and 38.101-3.
1.     Referring to RAN4’s agreement in RAN4#84 R4-1711980, there is no band combination configuration for all kinds of exceptions except for IMD.
2.     This agreement has existed in the spec for almost 2 years, but no one propose to revise them to improve the readability.
3.     Removing the specific configuration, it implies that both ENDC or NEDC are applicable to this exception. It’s the same story for NR CA and FR1+FR1 DC.
4.     If RAN4 makes a consensus to keep this column, NR CA combination is preferable instead of the specific configuration.

	R4-2004142
	Huawei: 
To ZTE, there are more high order SDL EN-DC configurations in Rel-15 at least. Anyway, this sentence is no harm.
To QC, this sentence is copied from inter-band DL CA clause.
To Nokia, we can revise the exceptions to reference sensitivity sentence.

	R4-2004143
	Huawei: We can revise it to generalize this.

	R4-2005209 (from R4-2004387)
	(DISH) Thank you QC, this is ok for us.



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

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

	R4-2005205
	Agreeable

	R4-2005206
	Recommend checking whether a dCR is available based on agreements in 5205

	R4-2003328
	No consensus achieved; recommend returning to this topic next meeting

	R4-2005207
	Agreeable

	R4-2005208
	Agreeable

	R4-2004141
	No consensus achieved; recommend returning to this topic next meeting

	R4-2004142
	No consensus achieved; recommend returning to this topic next meeting

	R4-2004143
	No consensus achieved; recommend returning to this topic next meeting

	R4-2005209
	Agreeable



Topic #6: WRC-19 impact on 38.101-2
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003241
	NTT DOCOMO, INC., KDDI Corporation, SoftBank Corp.
	More on necessity of signaling supported NS values
Observation 1: If all the NS(s) support for a band was optional, issues would generate.
Observation 2: All the NS(s) support for a band is optional is against the principle of the UE capability mechanism.
Observation 3: All the NS(s) support for a band is mandatory.
Observation 4: RAN4 should clarify the observation 3 in the spec if necessary.
Observation 5: It would not be sufficient for to accommodate the original modifiedMPR purpose and the addition of new NS(s) for a legacy band.
Proposal 1: The introduction of a feature for a UE to report newly introduced NS(s) for a band to a network.
Proposal 2: The introduction of a new signalling in order to solve the issue due to adding a new NS(s) to a legacy band.
Proposal 3: with respect to mandatory or optional for the feature,
Proposal 4: In case a new NS(s) is added to an existing band at a certain release A of version x.y.z,
Proposal 5: Send an LS to RAN2 to share the above agreements.

	R4-2003243
	NTT DOCOMO, INC.
	[Draft] LS on reporting newly introduced NS(s) for an existing band

	R4-2003906
	OPPO
	Further on NS value report
Proposal 1: RAN4 clarify the usage of NS values and requirements in the specification to avoid different understandings.
Proposal 2: No change to Rel-15 spec for RRCreconfiguration failure caused by not supporting certain NS value.
Proposal 3: Considering more simple and efficient approaches in Rel-16, such as UE report the supported 38.101 specification versions or introduce new RRCreconfiguration failure causes, rather than asking UEs to report all supported NS values.

	R4-2003248
	NTT DOCOMO, INC.
	WRC resolution for n257 and n258
Proposal 1: New NS(s) is introduced to legacy bands only if a feature for a UE to report newly introduced NS(s) for a band to a network is introduced. The feature is proposed in [3].
Proposal 2: For n257, +1dBm/200MHz@ 23.6-24GHz protection is included in Spurious emission band UE co-existence table.
Proposal 3: NS_202 including 1dBm/200MHz@ 23.6-24GHz is introduced into n257 to allow n257 to be available in Europe.
Proposal 4: A new NS of NS_203 for n258 is introduced to meet +1dBm/200MHz@ 23.6-24GHz for other than Europe.
Proposal 5: The modified NS_202 in proposal 3 should be used for n258 as well for Europe.
Proposal 6: Two new NS(s) are necessary for n257 and n258. However, these NS(s) should not be introduced at this moment.
Proposal 7: In case we introduce -5dBm/200MHz now with NS_20X, the introduction of additional new four NS(s) for -5dBm/200MHz shall be allowed at later stage on top of NS_20X to avoid unnecessary A-MPR.

	R4-2004681
	Apple Inc.
	WRC-19 resolutions and impact to NR bands
Observation []: 1a: To protect the EESS band, WRC19 defined new requirements, -5dBm/200MHz, that have to be supported by UEs brought into service after 1 September 2027. This limit does not apply to UEs brought into use prior that date, for which 1dBm/200MHz requirement applies.
Observation []: 1b: EU has aligned its requirements with WRC19, i.e. same requirement of -5dBm/200MHz applies. However, new requirements shall be supported by UEs brought into use after 1 January 2024.
Observation []: 1c: From the 3GPP perspective, new requirements impact band n257 and n258.
Observation []: 2a: Since -8dBm/200MHz requirement is not needed in EU, it would be more beneficial to change NS_201 to -5dBm/200MHz.
Observation []: 2b: NS_201 will apply for both band n258 and band n257.
Observation []: 3a: For band n258, a new NS value can be added to enable 1dBm/200MHz requirement.
Observation []: 3b: For band n257, a study is needed whether A-MPR is necessary to comply with 1 dBm/200 MHz in band n257 before 3GPP can conclude that a new NS value is not needed and 1dBm/200MHz requirement can be captured in UE-to-UE coexistence table.
Proposal []: 1a: Change NS_201 from -8dBm/200MHz to -5dBm/200MHz and enable it for both n257 and n258.
Proposal []: 1b: Introduce new NS_202 value for band n258.
Proposal []: 1c: It should be discussed further whether NS_202 representing 1dBm/200MHz requirement is needed for n257.
Proposal 2: Do not add NS capability signalling.

	R4-2004767
	Huawei, HiSilicon
	On FR2 EESS protection emission requirement
Observation 1: it is not necessary for UE to indicate network on NS signalling support, NR already have the mature mechanism to avoid mismatch between gNB and UE.
Proposal 1: For n257, define 1dBm/200MHz as general coexistence requirement with no MPR revision.
Proposal 2: For n258, there are 2 options for 1dBm/200MHz introduction:

	R4-2004876
	Qualcomm Incorporated
	dCR to 38.101-2: NS_202 update after changes to EU regulations
1. Add n257, n258 to NS_202 effectivity lists
2. Update NS_202 with new EU lower EESS protection limit 
3. Replace ‘lower band edge’ with absolute value of 24.25 GHz to make the AMPR framework band agnostic
4. Removal of -8 dBm/200 MHz requirement from general co-ex requirements for CA (table 6.5A.3-1). These emissions requirements are already captured as additional emissions requirements (NS_201), and there is no foreseen use for this requirement anymore, after EU change (see #2)

	R4-2004878
	Qualcomm Incorporated
	Incorporating WRC19 resolutions into FR2 specifications
Observation 1: It is beneficial to prepare for introduction of an emissions limit of +1 dBm/200 MHz in the lower EESS band and a subsequent tightening of the limit to -5 dBm/200 MHz
Observation 2: EU can persist with existing NS_202 for the foreseeable future
Observation 3: It is beneficial to prepare for introduction of an emissions limit of +7 dBm/1000 MHz and -13 dBm/MHz in the upper EESS band
Observation 4: n257 UE requirements can absorb the +1 dBm/ 200 MHz emissions limit as general requirements without impacting compliance
Observation 5: n259 UE requirements can absorb NS_205 emissions limit as general requirements without impacting compliance
Observation 6: The IE MultiFrequencyBandListNR-SIB provides the necessary framework in the standard to accommodate rolling changes to additional emissions requirements into initial access procedures
Observation 7: The RF parameter IE modifiedMPR-Behaviour provides the necessary framework in the standard to preserve UE functionality during cell handover procedures across changes in emissions requirements

	R4-2004879
	Qualcomm Incorporated
	dCR to 38.101-2: Introduction of NS flags and A-MPR from WRC19 Resolutions
Introduce emissions requirements in 6.5.3 and 6.5A.3
Introduce A-MPR to protect upper and lower EESS bands per WRC19 recommendations

	R4-2005000
	Nokia, Nokia Shanghai Bell
	Required updates to UE requirements due to WRC-19 decisions
Observation 1: WRC-19 has agreed on updated emission requirements for EESS protection within 23.6 â€“ 24.0 GHz, and the new requirements are up to 9 dB relaxed compared to currently specified limits in TS 38.101-2.
Proposal 1: EESS protection requirements for 23.6 â€“ 24 GHz shall be updated in TS 38.101-2 according to WRC-19 outcome and the corresponding need for A-MPR shall be re-evaluated and specification updated accordingly.

	R4-2004764
	Huawei, HiSilicon
	CR for modified MPR on NS_201
CR to 38.101-2 #0141 v15.9.0
Reason for change: 
AMPR for NS_201 is modified in TS 38.101 f70 compared with previous version. 
Summary of change: 
Adding modifed MPR/AMPR bit for NS_201 AMPR. 
Consequences if not approved: 
UEs support the modified AMPR for NS_201 can not indicate to the network. 
Clauses affected: 
H.1



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 6-1: Common understanding in RAN4 of the WRC-19 outcome
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 6-1-1: Clarify the common understanding of regulatory limits, taking regional differences into account
Background information (table taken from R4-2004878):
[image: ]
Possible starting point to collect the common understanding of which regulatory requirements TS38.101-2 should address:
	Region
	Requirement 1
	Requirement 2
	Requirement 3
	Requirement 4
	Requirement 5
	Requirement 6

	Global, US, Japan
	Protected range: spurious
Band applicability: all
-13 dBm/MHz
	Protected range: 23.6 - 24.0 GHz
Band applicability: n258, n257
+1 dBm/200 MHz
	Protected range: 23.6 - 24.0 GHz
Band applicability: n258, n257
-5 dBm/200 MHz
	N/A
	Protected range: 36.0 to 37.0 GHz
Band applicability: n260, n259
+7 dBm/1000 MHz
	Protected range: 36.0 to 37.0 GHz
Band applicability: n260, n259
-13 dBm/1 MHz

	Europe
	
	
	
	Protected range: 7.25 GHz ≤ f ≤ 2nd harmonic
Band applicability: all bands
-10 dBm/100 MHz
	
	



· Recommended WF
· It is suggested that companies review the regulatory limits and provide their feedback in the first round of discussions, so that a common understanding on the protected ranges, levels, and band applicability can be captured.
Issue 6-1-2: Clarify the common understanding on the necessity for RAN4 to keep emissions requirements associated with the -8 dBm/200 MHz emissions limit
· Proposals
· Alt.6-1-2-1: not necessary to keep in the specification; Table 6.5.3.1-1, Table 6.5.3.2.2-1, Table 6.5A.3-1 can potentially be impacted
· Alt.6-1-2-2: necessary (i.e. leave this requirement in the specification)
Issue 6-1-3: Whether an A-MPR study is needed against the +1 dBm/200 MHz limit for bands n257 and n258
NOTE: 4767, 4878 propose handling n257 as a general requirement with no A-MPR
· Proposals
· Alt.6-1-3-1: a study is needed for both n257 and n258
· Whether different handling for Europe is needed, given the additional -10 dBm/100 MHz harmonic requirement is FFS
· Alt.6-1-3-2: a study is needed only for n258 (incorporate n257 into the general requirement with no A-MPR)
Issue 6-1-4: Whether an A-MPR study is needed against the -5 dBm/200 MHz limit for bands n257 and n258
· Proposals
· Alt.6-1-4-1: a study is needed
· Whether different handling for Europe is needed, given the additional -10 dBm/100 MHz harmonic requirement is FFS
· Alt.6-1-4-2: a study is not needed at this time (return to this topic at a later time)
Issue 6-1-5: Whether an A-MPR study is needed against the +7 dBm/1000 MHz and -13 dBm/MHz in 36 - 37 GHz for bands n260 and n259
· Proposals
· Alt.6-1-5-1: a study is needed
· Alt.6-1-5-2: a study is needed only for band n260 (and incorporate the requirement as a general requirement for band n259 without A-MPR)
Issue 6-1-6: Clarify the common understanding of the applicability of the WRC resolution on UEs which are manufactured before September 1, 2027
Suggested starting point: UEs which are manufactured before September 1, 2027 shall not ever be mandated to comply with the new emission limits.
· Recommended WF
· It is suggested that companies review their understanding of the WRC resolution and provide their feedback so that a common understanding of the WRC resolution’s impact can be reached.
Issue 6-1-7: Clarify the common understanding of whether it is mandatory for the UE designed against Rel-X to support all NS values defined in the Rel-X version of the specification
· Proposals
· Alt.6-1-7-1: it is mandatory
· Alt.6.1-7-2: it is up to UE to select which NS values it supports without any signaling
· Alt.6.1-7-3: it is up to UE to select which NS values it supports with capability signaling

Sub-topic 6-2: How to proceed with NS signaling to address the WRC-19 outcome
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 6-2-1: How to design the NS signaling to address the WRC outcome
· Proposals
· Alt.6-2-1-1: according to R4-2003241, R4-2003248
· Proposed condition: New NS(s) is introduced to legacy bands only if a feature for a UE to report newly introduced NS(s) for a band to a network is introduced.
· NS_202: +1 dBm/200 MHz in 23.6 - 24 GHz and -10 dBm/100 MHz harmonic
· NS_203: +1 dBm/200 MHz in 23.6 - 24 GHz
· NS_20X: introduce -5 dBm/200 MHz at a later date
· Alt.6-2-1-2: according to R4-2004681
· Proposed condition: introduce new NS in Rel-16
· NS_201: -5 dBm/200 MHz in 23.6 - 24 GHz (change from -8 dBm/200 MHz)
· NS_202: +1 dBm/200 MHz in 23.6 - 24 GHz (applicable for n258; TBD whether applicable for n257)
· Alt.6-2-1-3: according to R4-2004876, R4-2004878, R4-2004879
· Proposed condition: introduce new NS in Rel-16
· NS_201: -8 dBm/200 MHz in 23.6 - 24 GHz
· NS_202: -10 dBm/100 MHz harmonic
· NS_203: +1 dBm/200 MHz in 23.6 - 24 GHz (applicable for n258)
· NS_204: -5 dBm/200 MHz in 23.6 - 24 GHz
· NS_205: +7 dBm/1000 MHz and -13 dBm/MHz in 36 - 37 GHz (applicable for n260)
· Alt.6-2-1-4: according to R4-2004767
· NS_201: -8 dBm/200 MHz in 23.6 - 24 GHz (no change)
· NS_202: -10 dBm/100 MHz harmonic (no change)
· For n257, define 1dBm/200MHz as general coexistence requirement with no MPR revision
· For n258, there are 2 options for 1dBm/200MHz introduction: (Option 1) New NS signaling with AMPR introduction or (Option 2) Define it as general coexistence requirement and revise the MPR, adding modified MPR bit
· Introduce -5 dBm/200 MHz at a later date

Companies views’ collection for 1st round 
Open issues 
	Issue
	Company comments

	6-1-1: Clarify the common understanding of regulatory limits, taking regional differences into account
	Apple: the summary table provided with Issue 6-1-1 is aligned with our understanding
Intel: The table with region and requirement 1-6 is our understanding
T-Mobile USA: our understanding is in line with R4-2004878.
NTT DOCOMO, INC.:
For requirement 1, this would not have to be discussed for n257 and n258 since WRC-19 conclusion does not include-13dBm/MHz for lower EESS protection.
For Requirement 2 and 3, more correctly, only a lower part of n257 shall protect lower EESS.
For Requirement 5, more correctly, only a lower part of n259 shall protect upper EESS.
For Requirement 6, -13dBm/MHz is not necessary as additional requirement for n259. -13dBm/MHz is always applicable to upper EESS range as far as UE uses n259 regardless of WRC-19 decision.

	6-1-2: Clarify the common understanding on the necessity for RAN4 to keep emissions requirements associated with the -8 dBm/200 MHz emissions limit
	Apple: we prefer to remove the deprecated requirement (Alt.6-1-2-1).
Ericsson: Alt. 6-1-2-2, this is still supported by European regulators.
Intel: 3GPP can remove it If EU has removed/decided to remove it 
T-Mobile USA: We are okay with either alternative. We think EU operators should be consulted.
Qualcomm: Our view is consistent with 6-1-2-1. We no longer see a need to retain -8 dBm/200 MHz for EU. If no other regulator is known to have this requirement, NS_201 would indeed be obsolete.
Huawei: Option2

	6-1-3: Whether an A-MPR study is needed against the +1 dBm/200 MHz limit for bands n257 and n258
	SoftBank: Support Alt. 6-1-3-2. It should be avoided to add new network signaling as far as possible since NS resources are limited.
Apple: We suggest taking one meeting cycle to confirm whether no A-MPR in n257 is needed to meet +1 dBm/200 MHz emissions, and we think that an A-MPR study in band n258 is needed for the +1 dBm/200 MHz requirement. We further agree that different handling for Europe is needed, given the additional -10 dBm/100 MHz harmonic requirement. Thus, our preference at this time is Alt.6-1-3-1, although we are fully aware of the industry’s interest to keep the band n257 A-MPR=0.
T-Mobile USA: support Alt.6-1-3-2: a study is needed only for n258 (incorporate n257 into the general requirement with no A-MPR)
NTT DOCOMO, INC.:
Our view is close to Alt.6-1-3-2. It is very difficult for n257 devices not to meet 1dBm/200MHz.
Huawei: Option2

	6-1-4: Whether an A-MPR study is needed against the -5 dBm/200 MHz limit for bands n257 and n258
	Apple: We agree with Alt.6-1-4-1
Intel: Alt.6-1-4-2: a study is not needed at this time (return to this topic at a later time)
T-Mobile USA: Alt.6-1-4-2: a study is not needed at this time (return to this topic at a later time) However, a study should be allowed if companies want to do it.
NTT DOCOMO, INC.:
For n257, only PC1 needs to study A-MPR. The other PCs do not need A-MPR study since it is very difficult not to meet -5dBm/200MHz.
Huawei: Option2

	6-1-5: Whether an A-MPR study is needed against the +7 dBm/1000 MHz and -13 dBm/MHz in 36 - 37 GHz for bands n260 and n259
	Apple: We agree with Alt.6-1-5-1
Intel: Alt.6-1-5-1: a study is needed
T-Mobile USA: Alt.6-1-5-2: a study is needed only for band n260 (and incorporate the requirement as a general requirement for band n259 without A-MPR)
NTT DOCOMO, INC.:
Our view is close to Alt.6-1-5-2. For n259, no study is needed regardless of Power classes. It is very difficult not to meet 7dBm/200MHz. 
Note that study of A-MPR for -13dBm/MHz is not needed for n259.
Huawei: currently Option1, we need time to check

	6-1-6: Clarify the common understanding of the applicability of the WRC resolution on UEs which are manufactured before September 1, 2027
	Apple: Our understanding is aligned with the summary.
Ericsson: we support the proposed WF, companies to review their understanding of the WRC resolution
Intel: If EU plan to remove -8dBm/200MHz, that 1dBm/200MHz needs to be considered.
T-Mobile USA: our understanding is the following:
The -35 dBW/200 MHz limit will not apply to UEs which have been brought into use prior to September 1, 2027. For those UEs, the limit of -29 dBW/200 MHz will continue to indefinitely apply after this date.
Qualcomm: We think it is impractical for UE to monitor date when ‘brought into use’ and self-impose correct AMPRs. There is no standards framework for a calendar-based decision by the UE. WRC19 mentions wording above for establishing applicable emissions criteria. This type of wording is more applicable to gNB deployments.
NTT DOCOMO, INC.:
The following is valid for devices for other than European countries.
“UEs which are manufactured before September 1, 2027 shall not ever be mandated to comply with the new emission limits.”

	6-1-7: Clarify the common understanding of whether it is mandatory for the UE designed against Rel-X to support all NS values defined in the Rel-X version of the specification
	SoftBank: Support Alt.6-1-7-1. As a compromise plan, alt. 6-1-7-3 is also OK.
OPPO: According to current RAN4 spec, it is possible for UE to choose which NS it supports for certain region, however, if UE would like to be certified according to RAN5 spec, then UE shall meet all the NS values in the band it certified. Therefore, both Alt 6-1-7-1 and Alt.6.1-7-2 seems workable.
Apple: Our understanding is that for a UE to be compliant with Rel-X, it shall support all NS values defined in the corresponding version of the specification. Thus, our preference is Alt.6-1-7-1.
Ericsson: Alt. 6.1.7.1. Mandatory support of all NS values defined for a band is not completely clear from the general provisions in clause 4.2b in RAN4 specifications (the UE shall support additional requirements for specific scenarios), but the conformance specifications specifies mandatory support of all NS values in a supported band. The latter has always been the intention (global standard).
Intel: We suggest a new option - it is up to UE to select which NS values it supports (No support, no camping with BS)
T-Mobile USA: We share SoftBank’s position. 
However, we think capability signaling is also needed even with Alt.6-1-7-1 in order to avoid NSA handover failure after September 1, 2027 when both ‘legacy’ and ‘new’ n258 UEs exist in the same network. A ‘legacy’ n258 UE refers to a n258 UE that is brought into use before September 1, 2027 and only understands NS_203 designated for WRC phase-1 EESS limit; a ‘new’ n258 UE refers to a n258 UE that is brought into use after September 1, 2027 and understands, in addition to NS_203, also NS_204 that is designated for WRC phase-2 EESS limit;
Qualcomm: We believe there is no mandate that a UE must support all NS values in a supported band. This aspect can be leveraged to enable a smooth transition across a future emissions changeover date. It would be beneficial to consult RAN5 on the choices we make. We support the -3 option, if ‘capability signaling’ means supported NS list
Nokia: Support Alt.6-1-7-1: it is mandatory
NTT DOCOMO, INC.:
First of all, a feature to report newly introduced NS values for legacy bands and which NS values should be reported from which release are different discussion.
Provided that a feature to report newly introduced NS values for legacy bands is introduced in Rel15 as optional and Rel16 and beyond as mandatory, 
if some NS values were defined for a band A when the band A was introduced in Rel-15. These NS values shall follow Alt.6-1-7-4 that is mandatory and no signaling is needed.
Then, some other new NS values are introduced into the band A against Rel-16 x.y.z, these NS values shall be mandatory support for that Rel-16 and they shall be reported to a network with capability signaling. 
Note that if Rel15 UEs with that feature support Band A, then, that UEs also shall report the newly introduced NS values in Rel16.
Huawei: it is up to UE to select which NS values it supports without any signaling.

	6-2-1: How to design the NS signaling to address the WRC outcome
	OPPO:  prefer introduce new NS in Rel-16 rather than Rel-15.
Apple: we prefer to conclude the relevant A-MPR studies first in order to understand how many NS values are needed and for which bands. As the next step, we can introduce the appropriate NS to the specification and, where needed, to modify the requirement associated with existing NS. The timing of the introduction of the NS related to the -5 dBm/200 MHz requirement is important in light of the WRC-19 implementation timeline.
Also, based on our understanding of Issue 6-1-7, Alt.6-2-1-1 seems to introduce a scheme of capability signaling for specific NS values, which effectively allows the UE to pick and choose which NS values it supports in a given release.
Intel: Support Alt.6-2-1-1 (according to R4-2003241 and R4-2003248)
T-Mobile USA: Alt.6-2-1-3: according to R4-2004876, R4-2004878, R4-2004879
Qualcomm: A quick comment on NS_202: Existing AMPRs can support at least -5 dBm/200 MHz in addition to the +10/100 outside the SEM, so NS_202 is suitable as the EU NS flag for the foreseeable future.
Nokia: Alt.6-2-1-4: according to R4-2004767, option 2 Define n258 1dBm/200MHz as general coexistence requirement and revise the MPR is NOT OK. MPR impacts all bands
NTT DOCOMO, INC.
We shall go with Alt.6-2-1-1.
The issues related to HO and unnecessarily bigger A-MPR for devices manufactured before the changeover date are quite critical from not only operators but also devices perspective. Even the devices just before 1st Sep 2027(for other than European countries) will face HO failures and larger A-MPR without the feature.
Note that we are open to discuss how to map NS values and protection requirements except for NS_200 for n257 where 1dBm/200MHz shall be included as UE co-existence table.
Huawei: Option4. Make NS201 and NS202 unchanged, NS signaling should be aligned among different release, if not, whether compatibility problem existed?


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	6-1
	Issue 6-1-1: The common understanding of which regulatory requirements TS38.101-2 should address is:
	Region
	Requirement 1
	Requirement 2
	Requirement 3
	Requirement 4
	Requirement 5
	Requirement 6

	Global, US, Japan
	Protected range: spurious
Band applicability: all
-13 dBm/MHz
	Protected range: 23.6 - 24.0 GHz
Band applicability: n258, n257
+1 dBm/200 MHz
	Protected range: 23.6 - 24.0 GHz
Band applicability: n258, n257
-5 dBm/200 MHz
	N/A
	Protected range: 36.0 to 37.0 GHz
Band applicability: n260, n259
+7 dBm/1000 MHz
	Protected range: 36.0 to 37.0 GHz
Band applicability: n260, n259
-13 dBm/1 MHz

	Europe
	
	
	
	Protected range: 7.25 GHz ≤ f ≤ 2nd harmonic
Band applicability: all bands
-10 dBm/100 MHz
	
	


For requirement 1, this would not have to be discussed for n257 and n258 since WRC-19 conclusion does not include-13dBm/MHz for lower EESS protection.
For Requirement 2 and 3, more correctly, only a lower part of n257 shall protect lower EESS.
For Requirement 5, more correctly, only a lower part of n259 shall protect upper EESS.
For Requirement 6, -13dBm/MHz is not necessary as additional requirement for n259. -13dBm/MHz is always applicable to upper EESS range as far as UE uses n259 regardless of WRC-19 decision.
Issue 6-1-2: Further discussion is needed to reach a common understanding of whether European regulators require the -8 dBm/200 MHz emissions limit
Issue 6-1-3: Four companies prefer Alt.6-1-3-2: a study is needed only for n258 (incorporate n257 into the general requirement with no A-MPR), and one company recommends taking one meeting cycle to confirm whether Alt.6-1-3-2 is agreeable.
It is recommended to take a working assumption based on Alt.6-1-3-2 and to discuss whether this working assumption can be confirmed during RAN4 #95.
Issue 6-1-4: Company preferences of the suggested alternatives, including one new alternative, relating to whether an A-MPR study is needed against the -5 dBm/200 MHz limit for bands n257 and n258 are as follows:
-	Alt.6-1-4-1: a study is needed (Apple, T-Mobile USA)
-	Whether different handling for Europe is needed, given the additional -10 dBm/100 MHz harmonic requirement is FFS
-	Alt.6-1-4-2: a study is not needed at this time (return to this topic at a later time) (Intel, T-Mobile USA, Huawei)
-	Alt.6.1-4-3: For n257, only PC1 needs to study A-MPR. The other PCs do not need A-MPR study since it is very difficult not to meet -5dBm/200MHz (NTT DOCOMO)
No clear consensus has yet emerged, and further discussion is recommended in round 2.
Issue 6-1-5: No clear consensus has yet emerged:  three companies prefer Alt.6-1-5-1, and two companies prefer Alt.6-1-5-2. Further discussion is recommended in round 2.
Issue 6-1-6: The common understanding of the applicability of the WRC resolution is the following:
The -35 dBW/200 MHz limit will not apply to UEs which have been brought into use prior to September 1, 2027. For those UEs, the limit of -29 dBW/200 MHz will continue to indefinitely apply after this date.
One company has observed that it is impractical for the UE to monitor date when ‘brought into use’ and self-impose correct AMPRs and that there is no standards framework for a calendar-based decision by the UE.
Issue 6-1-7: Company preferences of the suggested alternatives relating to the common understanding of whether it is mandatory for the UE designed against Rel-X to support all NS values defined in the Rel-X version of the specification are as follows:
-	Alt.6-1-7-1: it is mandatory (SoftBank, OPPO, Apple, Ericsson, T-Mobile USA, Nokia)
-	Alt.6.1-7-2: it is up to UE to select which NS values it supports without any signaling (OPPO, Huawei)
-	Alt.6.1-7-3: it is up to UE to select which NS values it supports with capability signaling (SoftBank, T-Mobile USA, Qualcomm)
-	Alt.6.1.7-4: it is up to UE to select which NS values it supports (No support, no camping with BS) (Intel)
The following additional issues have been raised in company comments:
-	Consultation with RAN5 is beneficial on this topic
-	Whether capability signaling is needed even with Alt.6-1-7-1 in order to avoid NSA handover failure after September 1, 2027 when both ‘legacy’ and ‘new’ n258 UEs exist in the same network
-	Whether a feature to report newly introduced NS values for legacy bands is needed

	6-2
	Issue 6-2-1: No clear consensus has emerged, and further discussion in round 2 is recommended,



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

	#1
	Way forward on WRC-19 outcome and impact on RAN4 specifications
	NTT DOCOMO





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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
The following draft WF was provided by NTT DOCOMO [R4-2005210]:

WF(1/3): common
-	The followings are package agreements.
-	The introduction of a feature for a UE to report newly supported NS value(s) for a legacy band to a network
-	NS mapping and associated A-MPR
-	A band(s) whose A-MPR values for all associated NS values are agreed will be incorporated into TS38.101-2 without waiting for the completion of the other bands.
WF(2/3): A NS reporting feature
-	A feature for a UE to report newly supported NS value(s) for a legacy band to a network is introduced in the following way.
-	Introduction of the feature is from Rel15
-	Reporting newly introduced NS values is optional unless otherwise stated
-	Supporting new NS values for -5dBm/200MHz are mandatory from the changeover date
-	The detailed reasons are captured in the Annex in this WF
-	A note is added to NS values for -5dBm/200MHz in a following way.
-	This NS value will apply to UEs brought into use after 1st Sep 2027 and it is mandatory for the UEs to support the NS value and associated limit. The NS and associated limit will not apply to UEs which have been brought into use prior to this date. For those UEs, the NS_200 and associated limit will continue to apply after the date.
-	The above note can be updated in R4#95-e meeting.
-	Send an LS to R2 to share the necessity of the signaling for the feature.
WF(3/3): NS mapping and associated A-MPR
-	NS mapping: Two options are captured in the slides 8 & 9. 
-	Adopt one of the two based on necessity of -8dBm/200MHz.
-	At least Ericsson should provide a specific reference(s) on necessity of -8dBm/200MHz. 
-	Author memo: it would be great if Ericsson could provide the reference(s) during the R4#94bis-e. Better to chose one of the two during R4#94bis.
-	+1dBm/200MHz for n257 & 7dBm/1GHz for n259 are introduced into NS_200, respectively, at least if no A-MPR is needed.
-	The same mapping for single CC is applied to that for CA.
-	A-MPR
-	A-MPR values for NS values captured in slide 8 & 9 are concluded in RAN4#95-e based on technical analysis.
-	For NS values of NS_201 and NS_202 for n258, if the concluded values are just replaced with the exiting ones.
-	Note that modifiedMPR is not necessary for this case.
Option 1: -8dBm/200MHz stays
Note: n261 is omitted since the band has no connection with lower/upper EESS protection.
	
	n257
	n258
	n259
	n260

	NS_200
	1dBm/200MHz into general
	No change
	7dBm/1GHz into general
	No change

	NS_201
	-8dBm/200MHz
+
-10dBm/100MHz
	-8dBm/200MHz
+
-10dBm/100MHz
	
	

	NS_202
	-10dBm/100MHz
+
1dBm/200MHz
	-10dBm/100MHz
+
1dBm/200MHz
	
	

	NS_203
	
	1dBm/200MHz
	
	

	NS_204
	-5dBm/200MHz
	-5dBm/200MHz
	
	

	NS_205
	
	
	
	7dBm/1GHz
+
-13dBm/MHz

	NS_206
	-5dBm/200MHz
+
-10dBm/100MHz
	-5dBm/200MHz
+
-10dBm/100MHz
	
	



Option 2: -8dBm/200MHz isn’t necessary
Note: n261 is omitted since the band has no connection with lower/upper EESS protection.
	
	n257
	n258
	n259
	n260

	NS_200
	1dBm/200MHz into general
	No change
	7dBm/1GHz into general
	No change

	NS_201
	-5dBm/200MHz
+
-10dBm/100MHz
	-5dBm/200MHz
+
-10dBm/100MHz
	
	

	NS_202
	-10dBm/100MHz
+
1dBm/200MHz
	-10dBm/100MHz
+
1dBm/200MHz
	
	

	NS_203
	
	1dBm/200MHz
	
	

	NS_204
	-5dBm/200MHz
	-5dBm/200MHz
	
	

	NS_205
	
	
	
	7dBm/1GHz
+
-13dBm/MHz



Annex: Mandatory reason for NS values for -5dBm/200MHz from the changeover date
-	If UEs manufactured after the changeover date do not support the new NS values for -5dBm/200MHz, a network capable of n257/n258 is not able to distinguish the following UEs.
-	UEs without the NS values manufactured before the date
-	UEs without the NS values manufactured after the date
-	That means that both above UEs are dealing with NS_200.
-	In other words, the latter UEs violating the regulation under the network is enabled since the network still use NS_200 to enable UEs manufacture before the date in addition to the new NS values.
-	Note that it is ok for UEs manufactured before the changeover date to support the new NS values for -5dBm/200MHz. Those UEs, however, will unnecessarily use larger A-MPR from the date.

The following table can be used to collect company comments:
	WF slide #
	Company comments

	WF1
	Apple: we should be careful not to rush to develop a completely new NS capability structure without evaluating alternative solutions; we believe there are some drawbacks to this approach, since a UE can potentially be empowered to pick and choose which regulatory requirements it conforms to by toggling capability bits for specific NS values. We provided some suggested markup to the draft WF to include an alternative called “Alt 1-2: delay introduction of new NS values(s)” as follows:
-	Agree that it is mandatory for a UE designed against Rel-X to support all NS values defined in the Rel-X version of the specification
-	Introduce new NS value(s) into the specification at the start of Rel-X
-	The timing of Rel-X, given the regulation transition period is FFS
-	To accommodate differences in regional transition periods, different sets of NS values(s) can be introduced at Rel-X and Rel-Y, respectively
-	Perform the necessary A-MPR studies prior to the beginning of Rel-X to ensure new NS value(s) can be specified at the start of Rel-X
-	Investigate whether the knowledge of the UE’s release is sufficient to mitigate the EN-DC initial access, EN-DC HO, and SA HO issues identified in the background

	WF2
	OPPO: 
1. Regarding “Introduction of the feature is from Rel15”
Comment: The NS reporting feature shall not be introduced in Rel-15 which has been frozen for a long time and this change will impact RAN2 signaling. Therefore, shall be removed.
2. Regarding “Supporting new NS values for -5dBm/200MHz are mandatory from the changeover date”
Comment: There is no consensus now on whether UE is mandatory to support all the NS values after the 1st round discussion. And wording should be modified and saying “UEs shall follow the new NS values for -5dBm/200MHz rather than the corresponding legacy NS values from the changeover date”.
3. Regarding “This NS value will apply to UEs brought into use after 1st Sep 2027 and it is mandatory for the UEs to support the NS value and associated limit.”
Comment: There is no consensus now on whether UE is mandatory to support all the NS values after the 1st round discussion. And wording should be modified and saying “This NS value will apply to UEs brought into use after 1st Sep 2027 and UE shall follow the newly introduced NS value and associated limit rather than the corresponding legacy NS values.”
Qualcomm: We appreciate the well thought out solution. We’ve made changes in the draft WF, along with notes explaining our changes below the slides

	WF3
	Company 1:
Company 2:

	Option 1
	Company 1:
Company 2:

	Option 2
	Company 1:
Company 2:

	Annex
	Company 1:
Company 2:



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

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

	R4-2005210
	Recommend checking whether the latest version of the WF is agreeable



Topic #7: FR2 uplink duty cycle
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003905
	OPPO
	On max reference power in UL duty cycle capability
Proposal 1: To avoid the misunderstanding on how this capability is used, RAN4 inform RAN2 that the maxUplinkdutycycle-FR2 is defined under the â€œUE maximum transmission powerâ€, however, this capability can also be applied to lower power levels in Rel-15.
Proposal 2: The reference max power should be peak EIRP.

	R4-2004682
	Apple Inc.
	Clarification for the definition of the UL duty cycle
Proposal 1: Clarify that the UE maximum total radiated power (as governed by its power class) is assumed for the definition of the Rel-15 maximum UL duty cycle.
Proposal 2: Send LS to RAN WG2 asking to introduce further clarifications into the definition of maximum UL duty cycle.

	R4-2004683
	Apple Inc.
	[DRAFT] LS on clarification for the definition of the UL duty cycle
LS to RAN WG2

1. Overall Description: 
During RAN4#91 meeting (May 2019), RAN WG4 sent LS to RAN WG2 asking to add a new UE capability to signal UE maximum UL duty cycle for FR2. The corresponding changes were implemented by RAN WG2 in R2-1908488 and R2-1908489. Referring to TS 38.306, current definition of the maximum UL duty cycle looks as follows: 

maxUplinkDutyCycle-FR2 
Indicates the maximum percentage ofÂ symbols during 1s that can be scheduled for uplink transmission so as to ensure compliance with applicable electromagneticÂ power density exposure requirements provided by regulatory bodies. This field is applicable forÂ all power classesÂ UEÂ in FR2Â as specified in TS38.101-2 [3]. Value n15 corresponds to 15%, value n20 corresponds to 20% and so on.Â If the field is absent or the percentage of uplink symbols transmitted within any 1s evaluation period is larger thanÂ maxUplinkDutyCycle-FR2, the UE behaviour is specified in TS38.101-2 [3]. 

RAN WG4 would like to clarify current definition of parameter by indicating explicitly that the UE maximum total radiated power is assumed as a reference transmission power for the maximum UL duty cycle. The corresponding clarification might look as presented below: 

maxUplinkDutyCycle-FR2 
Indicates the maximum percentage ofÂ symbols during 1s that can be scheduled for uplink transmission at the UE maximum total radiated power so as to ensure compliance with applicable electromagneticÂ power density exposure requirements provided by regulatory bodies. This field is applicable forÂ all power classesÂ UEÂ in FR2Â as specified in TS38.101-2 [3]. Value n15 corresponds to 15%, value n20 corresponds to 20% and so on.Â If the field is absent or the percentage of uplink symbols transmitted within any 1s evaluation period is larger thanÂ maxUplinkDutyCycle-FR2, the UE behaviour is specified in TS38.101-2 [3]. 

2. Actions: 
To RAN WG2 group. 
ACTION: RAN WG4 asks RAN WG2 to introduce changes into the definition of maxUplinkDutyCycle-FR2 parameter.

	R4-2004758
	Huawei, HiSilicon
	CR for reference maximum transmission power for maxUplinkdutyCycle-FR2
CR to 38.101-2 #0137 v15.9.1
Reason for change: 
WF R4-2002733 was approved in RAN4#94e meeting which agrees on clarifying the reference maximum transmission power for maxUplinkdutyCycle-FR2 indication. 
Summary of change: 
Clarify the reference maximum transmission power for maxUplinkdutyCycle-FR2 indication. 
Consequences if not approved: 
The reference output power for UE capability maxUplinkdutyCycle-FR2 is not specified. 
Clauses affected: 
6.2.4

	R4-2004777
	Huawei, HiSilicon
	on reference power corresponding to maxUplinkdutyCycle
Proposal 1: the reference maximum transmission power used as the reference for maxUplinkdutyCycle indication is specified as ‘reference PCMAX’.
Proposal 2: Reference PCMAX is defined as PCMAX without adding MPR, AMPR and PMPR



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 7-1: Reference power level for maxUplinkdutyCycle-FR2
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 7-1-1: How to clarify the reference UE maximum transmission power in the definition of the UL duty cycle
· Proposals
· Alt.7-1-1-1: Defined under the “UE maximum transmission power”, however, this capability can also be applied to lower power levels in Rel-15 (see 3905)
· Alt.7-1-1-2: Defined at the UE maximum total radiated power (see 4682)
· Alt.7-1-1-3: Is only valid for the reference maximum configured transmitted power PCMAX,ref, where PCMAX,ref is the PCMAX,f,c without using MPR, AMPR and PMPR (see 4758)
Companies views’ collection for 1st round 
Open issues 
	Issue
	Company comments

	7-1-1: How to clarify the reference UE maximum transmission power in the definition of the UL duty cycle
	OPPO: Our proposal is Alt.7-1-1-1, i.e. the maxUplindutycycle capability is defined under the “UE maximum transmission power”, however, this capability can also be applied to lower power levels in Rel-15
Reason is that currently there is only one static maxULdutycycle capability reported to the NW, when the power is lower for example 1dB the reported duty cycle could also be used by NW rather than only be applied to max power.
And the “max transmission power” should be max peak EIRP. Reason is that MPE requirement is defined with power density within small area (4cm2), and the max peak EIRP direction might not be the max TRP direction, i.e. the peak gain direction might not has best global antenna efficiency.
Apple: Our proposal is that maxUplinkDutyCycle capability is clarified using “maximum transmission power” as a reference, but this capability cannot put any restriction or limitation on the NW side. In other words, it should be implicitly understood that it can be also applied to other power levels, which is solely up to the network implementation.
As for the “maximum transmission power”, our preference is to use maximum total radiated power (or Pcmax without MPR, A-MPR, P-MPR). Since peak EIRP direction is not known to the network, it would be impossible for the network to utilize this capability.
Intel: Issue 7-1-1: Our preference is Alt.7-1-1-2: defined at UE max total radiated power, but there should be a note to specify that the capability can also be applied to lower power levels. 
Qualcomm: We prefer Alt.7-1-1-2, the reported capability is derived in maximum radiated conditions. It should be noted that the alt/proposal is not conclusively capturing what is the expected UE behavior with the lower power. If it should also be captured is different discussion even it is straight forward since duty cycle is bound by aggregated power density and that scales linearly with power&transmission time.   
Nokia: We support Alt.7-1-1-2:
NTT DOCOMO, INC.:
We have a question for Alt.7-1-1-2 (defined at max TRP).  In our understanding, Pcmax.f.c is defined as peak EIRP and PHR is also calculated as peak EIRP. So NW cannot know TRP value that UE uses and how NW utilize this UL duty cycle capability defined as max TRP?
Huawei: for reference max transmisstion power, OTA value is meaningless, network cannot see the OTA value transmitted from UE. It must be Pcmax which is reported in PHR. Since maxUplinkdutyCycle capability is defined to avoid PMPR usage, the reference max transmisstion power should not include PMPR. Since it is the max transmission power, it should not include MPR and AMPR.
So the max transmission power should be the Pcmax without MPR AMPR and PMPR usage.
It can be reflected in TS 38.101-2 as our in our CR.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	7-1
	Issue 7-1-1: The company views on the recommended alternatives are as follows:
-	Alt.7-1-1-1 (OPPO)
-	Alt.7-1-1-2 (Apple, Intel, Qualcomm, Nokia)
-	Alt.7-1-1-3 (Huawei)
One company requested the following clarification:
We have a question for Alt.7-1-1-2 (defined at max TRP).  In our understanding, Pcmax.f.c is defined as peak EIRP and PHR is also calculated as peak EIRP. So NW cannot know TRP value that UE uses and how NW utilize this UL duty cycle capability defined as max TRP?
Further discussion is recommended in round 2 with the following scope:
-	A WF is needed to capture agreement on the fundamental issues.  The outcome of this discussion should also determine whether one or both of the following are needed: a change to the specification, and an LS to RAN2.
-	If a dCR is needed, then Huawei is requested to prepare it (either 4758 if Alt.7-1-1-3 or a revision to match the WF agreement)
-	If an LS is needed, then Apple is requested to prepare it (either 4683 if Alt.7-1-1-2 or a revision to match the WF agreement)



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

	#1
	Way forward on clarification for the definition of the UL duty cycle
	
OPPO



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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
The following draft WF was provided by OPPO [R4-2005211]:

WF
-	maxUplinkdutycycle-FR2 is defined under the maximum transmission power. There is different understanding on the definition of “maximum transmission power” 
-	Option 1: Defined at max peak EIRP
-	Option 2: Defined at max TRP
-	Option 3: Is only valid for the reference PCMAX,ref, where PCMAX,ref is the PCMAX,f,c without using MPR, AMPR and PMPR
-	It is up to network implementation whether this capability can also be applied to lower power levels other than the maximum transmission power in Rel-15.

The following table can be used to collect company comments:
	WF slide #
	Company comments

	WF
	Qualcomm: Max ul duty cycle is set based on PD and PD, TRP or EIR or conducted pcmax may not have the same maximum condition. None of the options are agreeable. 
Apple:
Thanks a lot for drafting WF. 
The only comment from our side is that three options, which WF presents, were already identified last meeting. We do hope that we can make further progress this meeting by down selecting them instead of repeating what we had before. Based on the feedback from companies, it seems that Option 2 or Option 3 could be the preferable way forward because the fundamental difference between them is quite marginal. Since there was only company favouring Option 1, we can try to move forward accordingly.
As a side comment, what about potential CR and LS? Do we want to capture something in WF or not yet? Irrespective of the decision we make, it might be worth noting that a CR could be needed with an LS to RAN2.   

OPPO: 
I understand further down selection is needed for the definition of “UE maximum transmission power” that’s why 2nd round is needed . Actually before preparing the WF I checked with the moderator, the 1st round comments, and also the moderator summary, it seems premature to make decision on Alt 7-1-1-2. Below is the moderator summary in 1st round for reference.
	Issue 7-1-1: The company views on the recommended alternatives are as follows:
-    Alt.7-1-1-1 (OPPO)
-    Alt.7-1-1-2 (Apple, Intel, Qualcomm, Nokia)
-    Alt.7-1-1-3 (Huawei)
One company requested the following clarification:
We have a question for Alt.7-1-1-2 (defined at max TRP).  In our understanding, Pcmax.f.c is defined as peak EIRP and PHR is also calculated as peak EIRP. So NW cannot know TRP value that UE uses and how NW utilize this UL duty cycle capability defined as max TRP?
Further discussion is recommended in round 2 with the following scope:
-    A WF is needed to capture agreement on the fundamental issues.  The outcome of this discussion should also determine whether one or both of the following are needed: a change to the specification, and an LS to RAN2.
-    If a dCR is needed, then Huawei is requested to prepare it (either 4758 if Alt.7-1-1-3 or a revision to match the WF agreement)
-       If an LS is needed, then Apple is requested to prepare it (either 4683 if Alt.7-1-1-2 or a revision to match the WF agreement)



The Alt.7-1-1-2 is supported by more companies, and I assume most likely this could be used as the majority view, but before make decision there is still question need to be answered to make this decision meaningful.
The Alt.7-1-1-3 is not similar to Alt.7-1-1-2. Alt.7-1-1-3 concept is Pcmax without MPR/AMPR/PMPR this is not usual Pcmax and is not TRP. This reference Pcmax is a virtual number rather than real UE power. And TRP takes the sphere antenna efficiency into account.
Alt.7-1-1-1 is max Peak EIRP in the spherical which is the worst case since the MPE is directional requirement with small area. And the max Peak EIRP is not same as the max TRP, because peak EIRP only consider the peak efficiency of the best beam while other directions might be bad. This makes the TRP could be not the max TRP. And in our view, the max TRP could be a status that UE transmits with fat beam but other directions is not that bad. This makes the spherical efficiency is good, but directional performance bad. And we believe UE at max TRP could face less severe MPE issue than the max Peak EIRP.
Hope above could clarify our understanding of the “UE maximum transmission power” that maxUplinkdutycycle-FR2 is defined. Further comments are welcomed!

QC:
This is interesting discussion. Emissions are defined as TRP but it is true that for MPE, EIRP is more meaningful but then again not the same as MPE criteria since MPE is limited by near field power density. In the WF, the two options are based on radiated far field and the third is based on conducted domain Pcmax which can not be measured. The fourth option which would be the correct one and not in the WF, would be based on power density. Network or TE has no possibility to know when PD is at its maximum so it would not make sense either. So conclusion is that this maximum uplink duty cycle can not be accurately referred to any parameter that is defined in 3GPP spec and therefore it is somewhat meaningless parameter. 
I am afraid we can not agree to any of the options since for example TRP what would the closes, you can not make the assumption that for max TRP beam, UE can transmit the declared duty cycle since that beam may not be the worst case for power density which is used for choosing the % for the parameter. This is what Jinqiang also says. 
It is true that when conducted power, EIRP or TRP is reduced for the same beam also power density is reduces so we can write that duty cycle capability is increased when power is reduced but no-one really wants to make this amendment since as Apple commented during rel-15, this portrays rel-16 functionality.   
So no agreement is possible within this WF.

OPPO: 
Thanks Ville for the good summary. It seems neither of the options can accurately represent what the “UE maximum transmission power” really is. Maybe this can be left to UE implementation to solve it, anyway UE shall be responsible for the reported maxUplinkdutycycle capability.
So what we can do is either keep the three options here and continue discuss in next meeting, or we keep the original definition in the spec and make no changes.

Apple:
Since last meeting we had WF to clarify the definition and use of the maximum UL duty cycle, we of course have a preference to contemplate further options to make sure that the feature is indeed usable. Otherwise we will end up with the conclusion that we have a useless feature with meaningless signalling, as noted by Qualcomm. 
@Qualcomm/Ville: Will it be acceptable if we add the corresponding NOTE to the WF capturing your concerns? The intention will be to say that even though three major options have been identified/expressed by companies, they may not fully reflect the intention thus requiring more analysis.

QC:
I uploaded a version we can agree to but it just leaves everything to the table so value even agreed is kind of low.  This max uplink duty cycle is a bit ambiguous and it is difficult to clarify it so much after close of the meeting. 

OPPO:
Thanks Ville, it looks fine to us.

Apple:
Looks good for us, thanks a lot for the reasonable compromise!



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

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

	R4-2005211
	Agreeable



Topic #8: FR2 UL PTRS configuration
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004820
	Huawei, HiSilicon
	On PTRS configuration for EVM requirement
Observation 1: PTRS is introduced in NR for compensating the CPE which generated mainly by frequency oscillators.
Observation 2: The phase noise of the PLL is already studied in NR and PN model has been captured in TR 38.803 with two options.
Observation 3: PTRS on FR2 is highly important feature to avoid performance loss, it is already specified in TS 38.104 and TS 38.101-4 for PUSCH and PDSCH test.
Proposal 1: Introducing uplink PTRS configuration for FR2 RF requirement RMC.
Proposal 2: The uplink PTRS configuration for FR2 RF requirement RMC shall be defined as below:

	R4-2004822
	Huawei, HiSilicon
	CR on PTRS configuration for UL RMC
CR to 38.101-2 #0145 v15.9.1
Reason for change: 
In FR2, UE is mandatory to support the PTRS to evaluate on the phase noise, while PTRS is not configured for FR2 in EVM test. 
Summary of change: 
PTRS configuration is added for EVM. 
Consequences if not approved: 
The spec is not correct. 
Clauses affected: 
6.4.2.1, A.2

	R4-2004708
	Apple Inc.
	Draft CR to 38.101-2 on correction of FR2 64QAM UL RMC
CR to 38.101-2 #draft v15.9.0
Reason for change: 
Phase tracking RS has been introduced to NR with the goal of mitigating performance issues associated with higher order UL modulation schemes. In the FR2 specification, the DL 64QAM RMCs have included a PTRS configuration, while the UL 64QAM RMCs have not. Similarly to the UE receiver in the DL case, the gNB receiver in the UL case is expected to benefit from the PTRS configuration and, therefore, this configuration can be considered a common assumption for the RMC. 
Summary of change: 
Introduce a PTRS configuration to UL 64QAM RMCs. 
Consequences if not approved: 
The UL 64QAM RMCs may not reflect a common configuration. 
Clauses affected: 
A.2.3.4, A.2.3.7



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 8-1: FR2 UL PTRS configuration
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 8-1-1: Whether UL PTRS shall be included in the FR2 UL RMCs 
· Proposals
· Alt.8-1-1-1: Add PTRS configuration for the EVM test
· Alt.8-1-1-2: Add PTRS configuration for 64QAM UL RMCs
· Alt.8-1-1-3: Do not introduce PTRS configuration for UL tests or RMCs
Companies views’ collection for 1st round 
Open issues 
	Issue
	Company comments

	8-1-1: Whether UL PTRS shall be included in the FR2 UL RMCs
	Apple: We appreciate the detailed configuration details provided by Huawei and can support Alt.8-1-1-1.
Qualcomm: We would like to retain the existing rel-15 UL RMC without PTRS. PTRS introduction is a major change
Huawei: Both Option 1 and Option 2 are fine for us.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	8-1
	Issue 8-1-1: Further discussion is recommended based on dCR in 4822



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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2004822
	To be further discussed in round 2 

	R4-2004708
	Not recommended to pursue



Discussion on 2nd round (if applicable)
The following table can be used to collect company comments:
	tdoc #
	Company comments

	R4-2004822
	Company 1:
Company 2:
Qualcomm: There has been no new information since RND1 – CR still not acceptable.



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

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

	R4-2004822
	No consensus achieved; recommend returning to this topic next meeting



Topic #9: FR2 Pcmax maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003527
	MediaTek Inc.
	Draft CR for TS 38.101-2: Correction for configured maximum output power
CR to 38.101-2 #draft v15.9.1
Reason for change: 
â€¢ Mutli-band relaxation parameter ï„MBP,n for peak EIRP is not included in the lower limit tolerance of PUMAX for configured maximum output power for single CC. 
â€¢ Mutli-band relaxation parameter ï„MBP,n for peak EIRP is missing in the lower limit of PUMAX for configured maximum output power for CA. 
Summary of change: 
â€¢ Add ï„MBP,n to the lower limit tolerance of PUMAX in clause 6.2.4. 
â€¢ Add ï„MBP,n to the lower limit and tolerance of PUMAX in 6.2A.4. 
â€¢ Add text description of ï„MBP,n in clause 6.2A.4. 
Consequences if not approved: 
The lower limit of PUMAX is not correctly defined. 
Clauses affected: 
6.2.4, 6.2A.4

	R4-2003869
	Ericsson
	Correction of Pcmax for CA
CR to 38.101-2 #draft v15.9.0
Reason for change: 
The defintion of PCMAX for CA as a sum of the powers configured for activated serving cells (component carriers) could be interpreted as a requirement that the PCMAX should determined interatively to ensure that the total EIRP (in a different plane of reference than PCMAX) is below the power class. This is not the intention: the defintion should be such that only the powers configured for activated cells with an uplink grant are included in the PCMAX, that is, not necessarily including all configured cells. 
The defintion of the total measured power PUMAX includes up to n carrier frequencies f, per srving cell c; there can only be one carrier frequency f per serving cell c for FR2. 
Summary of change: 
The defintion of the PCMAX is modified to state that the PCMAX for CA is determined by the powers configured for activated serving cells with non-zero transmission grants. 
The defintion of the total measured power PUMAX is corrected such that the sum only includes one carrier frequency f = f(c) per serving cell c. 
References to the relevant subclauses for MPR and A-MPR are added. The same MPR and A-MPR applies for all serving cells for intra-band CA (uplink intra-band CA not specified in Rel-15). 
Consequences if not approved: 
Ambiguous specification: the defintion of PCMAX for CA as a sum of the powers configured for activated serving cells could be interpreted as a requirement that the PCMAX should determined interatively to ensure that the total EIRP is below the power class. 
Incorrect specification of the total measured configured power PUMAX. 
Clauses affected: 
6.2A.4

	R4-2004974
	Qualcomm Incorporated
	Pcmax correction for CA
CR to 38.101-2 #00 v15.9.0
Reason for change: 
RAN4 P_CMAX defintion is not aligned with RAN1 power control procedure so Ran4 should align with RAN1. 
PPowerclass is used in the formula where output referes to peak EIRP PUMAX. PPowerclass contains also spherical coverage requirement so that leaves reference to PPowerclass ambiguous. 
Summary of change: 
Confusing sentence that contains overlapping definitoin for P_CMAX is removed and application of scaling is referred to P_UMAX. 
PPowerclass is referred to the peak EIRP. 
Consequences if not approved: 
Implementation of power control and Pcmax signalling between UE and network is not clear since if ambiguity remains, implmenting company can choose to follow Ran1 or Ran4 specification, 
Clauses affected: 

	R4-2004975
	Qualcomm Incorporated
	Background for PCMAX correction for CA
Observation 1: PUSCH preparation time is short
Observation 2: Power control process can not be iterative
Observation 3: Section 7.1 through 7.4 conclude what are the desired powers for the channels in a transmission occasion
Observation 4: PCMAX is the maximum limit for transmissions, not the configured power
Observation 5: Actual power to be transmitted is known only after scaling according to section 7.5 in TS 38.213 is performed
Observation 6: PCMAX can be calculated once for each transmission occasion based only on grant information
Observation 7: RAN4 specification is misaligned with the assumptions made in RAN1 specification
Proposal []: RAN4 specification must be corrected to align with the RAN1 specification



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 9-1: Maintanance of Pcmax
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 9-1-1: Whether to introduce MBR to Pcmax
· Proposals (see 3527)
· PPowerclass – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
· PPowerclass – MAX(MAX(MPR, A_MPR) + ΔMBP,n, P-MPR) – MAX{T(MAX(MPR, A_MPR) + ΔMBP,n),T(P-MPR)} ≤ PUMAX ≤ EIRPmax
Issue 9-1-2: Whether there is a misalignment between RAN1 and RAN4 definitions of Pcmax
RAN1 definition [TS38.213, 7.1.1]:




is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS38.101-2] and [8-3, TS38.101-3] for carrier  of serving cell  in PUSCH transmission occasion .
RAN4 definition [TS38.101-2, 6.2A.4]
A UE configured with carrier aggregation can configure its maximum output power for each uplink carrier f of activated serving cell c and its total configured output power PCMAX. The definition of the configured UE maximum output power PCMAX,f,c for each carrier f of a serving cell c is used for power headroom reporting for carrier f of serving cell c only and is in accordance with that specified in clause 6.2.4 with parameters MPR, A-MPR and P-MPR replaced with those specified below. The total configured power PCMAX in a transmission occasion is the sum of the configured power for carrier f of serving cell c with non-zero granted transmission power in the respective reference point.
· Proposals
· Alt.9-1-2-1 (see 4975)
· In the RAN1 defintion, “UE configured maximum output power” needs to be available for calculation of PPUSCH and constitutes the maximum limit for transmissions, not the configured power
· The RAN4 definition indicates that the PCMAX is UEs configured output power and is calculated based on non-zero granted transmission power but according to RAN1 description, PCMAX means maximum limit of configurable power and it must be available before scaling so PCMAX must be calculated based on grant alone.
· RAN4 specifications needs to be aligned with the RAN1 definition
· Alt.9-1-2-2 (see 3869)
· The defintion should be such that only the powers configured for activated cells with an uplink grant are included in the PCMAX, that is, not necessarily including all configured cells
· The defintion of the PCMAX is modified to state that the PCMAX for CA is determined by the powers configured for activated serving cells with non-zero transmission grants 
Companies views’ collection for 1st round 
Open issues 
	Issue
	Company comments

	9-1-1: Whether to introduce MBR to Pcmax
	OPPO: Yes, should be included.
Ericsson: inclusion is pending decision on the handling of MBR in Rel-15.
MTK: MBR was already included in the current spec. for single CC Pumax lower limit, which however was missing in Pumax lower limit tolerance term and in CA Pumax lower limit.
Huawei: Agree

	9-1-2: Whether there is a misalignment between RAN1 and RAN4 definitions of Pcmax
	OPPO: Have similar view as Alt.9-1-2-1, i.e. PCMAX means maximum limit of configurable power.
Apple: We have a similar understanding as Alt.9-1-2-1
Ericsson: Alt.9-1-2-2.
Comments on Alt. 9-1-2-1: the CR in R4-2004975 is incorrect, only the Pcmax,c,f of the CCs are included in the PHR (reported per serving cell). The MPR is the same for all CCs (intra-band CA). No need to include the different transmissions (PUSCH etc), only that the Pcmax for CA includes all CCs with non-zero grants. The NOTE is not needed. 
Intel: 3869 + 4975 (only power scaling part in 4975) could be better. 
Qualcomm: Pcmax is maximum configured or configurable power of the UE.
Huawei: in our understanding, for CA case:
Firstly, UE calculate real time transmission power by the equation in RAN1 spec for each CC.
Secondly, UE compare the real time transmission power with the CA PCMAX.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	9-1
	Issue 9-1-1: Companies are generally aligned on the proposals in dCR in 3527, and a decision on the dCR is recommended after the MBR handling is resolved (Thread #20, Topic #3)
Issue 9-1-2: The following company preferences regarding whether there is a misalignment between RAN1 and RAN4 definitions of Pcmax have been captured:
-	Alt.9-1-2-1 (OPPO, Apple, Qualcomm)
-	Alt.9-1-2-2 (Ericsson)
-	Alt.9-1-2-3: 3869 + only power scaling part in 4975 (Intel)
Further discussion in round 2 is recommended with a way forward to collect the agreements. It is not yet clear which dCR can be used as a baseline to capture the related specification changes.



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

	#1
	Way forward on FR2 Pcmax correction for CA
	Qualcomm



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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2003527
	Pending decision on MBR handling in Thread #20, Topic #3. Recommend to check status during round 2.

	R4-2003869
	To be further discussed in round 2 

	R4-2004974
	To be further discussed in round 2 



Discussion on 2nd round (if applicable)
The following draft WF was provided by Qualcomm [R4-2005212]:
-	Agreements
-	PCMAX = Maximum limit of configured power
-	PCMAX = Calculated based on grant, in CA case based on all grants that result into simultaneous transmission within evaluation period
-	PUMAX = The total measured configured power 
-	UE does not need to recalculate PCMAX to adjust after scaling 
-	For FR2 there is only one carrier for each serving cell. Notation f can be removed
-	PCMAX is not total configured output power
-	Text will be corrected

The following tables can be used to collect company comments:
	WF slide #
	Company comments

	WF
	OPPO: Support this WF.




	tdoc #
	Company comments

	R4-2003527
	Moderator: MBR handling is still ongoing in Thread #20, Topic #3, and it is not recommended to pursue the discussion of 3527 until the MBR handling is resolved.
Qualcomm: Our understanding is that delta(P) is an allowance to accommodate errors in power setting loops. The need for MBR, on the other hand, stems from a different mechanism that suppresses EIRP due to packaging constraints. Impairment due to multi-band support is ‘outside’ the power setting loop. So we do not think MBR should be introduced next to MPR and AMPR in determining tolerance delta(P)

	R4-2003869
	OPPO: This CR seems related to WF R4-2005212. Shall be aligned.

	R4-2004974
	OPPO: This CR seems related to WF R4-2005212. Shall be aligned.



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

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

	R4-2005212
	Recommend checking whether the latest version of this WF is agreeable

	R4-2003527
	No consensus achieved; recommend returning to this topic next meeting

	R4-2003869
	Recommend taking the WF R4-2005212 into account and returning next meeting

	R4-2004974
	Recommend taking the WF R4-2005212 into account and returning next meeting



Topic #10: FR2 Tx maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003329
	Anritsu Corp., KDDI Corp., SoftBank Corp, NTT DOCOMO Inc.
	Comparison of ACLR MBW definition with regulation in Japan
Observation 1: Current definitions of measurement bandwidth for ACLR are aligned between 3GPP spec and Japanese regulation.
Observation 2: For option 1, modification of definition with duration of measurement bandwidth is necessary also in Japanese regulation.
Observation 3: For option 1, if the correction of the measurement bandwidth definition is allowed in Japanese regulation, all the conditions will be aligned between frequency ranges and also between 3GPP spec and Japanese regulation.
Observation 4: For option 2, modification of definition in center frequency of measurement bandwidth is necessary also in Japanese regulation.
Observation 5: For option 2, misalignment of MBW conditions between frequency ranges will still be kept within both 3GPP spec and Japanese regulation.
Observation 6: Both option 1 and option 2 require changes in the definition of measurement bandwidth in Japanese regulation.
Observation []: For option2, misalignment of MBW conditions between frequency ranges will still be kept within both 3GPP spec and Japanese regulation.
Proposal 1: Apply option 1 to ACLR measurement bandwidth definition in FR2.

	R4-2003337
	Ericsson
	Correction on transmission gap for FR2 relative power tolerance
CR to 38.101-2 #draft v15.9.0
Reason for change: 
The transmission gap in FR2 should be aligned as what was agreed for FR1 which is missing now. This document as formal CR was approved in RAN4#94-e meeting through email discussion on #4, where the approvement was captured in the discussion minutes. But there was misalignment on the CR cover sheet so itâ€™s resubmitted in this meeting again with correct cover sheet for this draft CR so it can be merged later with the main CR. 
Summary of change: 
The transmission gap is updated correctly. 
Consequences if not approved: 
The UE RF on relative power tolerance canâ€™t be properly tested. 
Clauses affected: 
6.3.4.3

	R4-2004709
	Apple Inc.
	Draft CR to 38.101-2 on correction of reference point for beam correspondence side conditions
CR to 38.101-2 #draft v15.9.0
Reason for change: 
Tables 6.6.4.2-1 and 6.6.4.2-2 specify the side conditions for the beam correspondence test with values defined at the â€œreference point.â€ This term, however, is not defined in TS38.101-2. The term is defined for RRM testing methodology in TR38.810, Figure 6.2.1.4.2-1. The reference point is defined as the radiated interface boundary of the UE. Since the term â€œradiated interface boundaryâ€ is defined in TS38.101-2, the beam correspondence side conditions need to be corrected to refer to the radiated interface boundary. 
Summary of change: 
Correct â€œreference pointâ€ to â€œradiated interface boundaryâ€ in the beam correspondence side conditions 
Consequences if not approved: 
The side conditions for the beam correspondence requirement are not clear. 
Clauses affected: 
6.6.4.3.1



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 10-1: Maintenance of remaining FR2 Tx aspects
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 10-1-1: Align ACLR MBW definition with regulation in Japan
ACLR modification options listed in (3329):
	Option 1

	FR1
	3GPP spec
	Center frequency of Measurement BW = Center frequency of Channel BW
Measurement BW = Maximum transmission bandwidth configuration + 1 SCS
	Measurement condition is technically correct.

	
	Japanese regulation
	Same as 3GPP.
	

	FR2
	3GPP spec
	Center frequency of Measurement BW = Center frequency of Channel BW
Measurement BW = Maximum transmission bandwidth configuration + 1 SCS
	Measurement condition becomes correct.

	
	Japanese regulation
	Aligned with 3GPP if the correction of MBW duration is allowed.
	Measurement condition becomes correct if the change is allowed.

	Alignment of definitions between FR1 and FR2:
3GPP: Aligned
Japanese regulation: Aligned if the definition of measurement bandwidth can be corrected.

	Alignment of definitions between 3GPP and Japanese regulation:
Aligned on condition that the correction of measurement bandwidth definition is allowed in Japanese regulation. 
(Most recommended situation in which all the conditions are aligned between frequency ranges and also between 3GPP and Japanese regulation.)

	Considerable impact to Japanese regulation:
FR1: No impacts.
FR2: Duration of measurement bandwidth is increased with one more SCS.
· The modification is rather the change of measurement condition and no impact to the requirement. 



	Option 2

	FR1
	3GPP spec
	Center frequency of Measurement BW = Center frequency of Channel BW
Measurement BW = Maximum transmission bandwidth configuration + 1 SCS
	Measurement condition is technically correct.

	
	Japanese regulation
	Same as 3GPP.
	

	FR2
	3GPP spec
	Center frequency of Measurement BW = Center frequency of Channel BW -1/2 SCS
Measurement BW = Maximum transmission bandwidth configuration 
	Measurement condition becomes correct.

	
	Japanese regulation
	Aligned with 3GPP if the modification of center frequency of MBW is allowed.
	Measurement condition becomes correct if the change is allowed.

	Alignment of definitions between FR1 and FR2:
3GPP: Not aligned with both center frequency of MBW and duration of MBW.
Japanese regulation: Not aligned with both center frequency of MBW and duration of MBW.

	Alignment of definitions between 3GPP and Japanese regulation:
Aligned only between same frequency ranges on condition that the correction of center frequency of measurement bandwidth definition is allowed in Japanese regulation.  (Not a straightforward way for the correction.)

	Considerable impact to Japanese regulation:
FR1: No impacts.
FR2: Center frequency of measurement bandwidth needs to be shifted 1/2 SCS, which is different definition with FR1. 



· Proposals
· Apply option 1 to ACLR measurement bandwidth definition in FR2
Issue 10-1-2: Transmission gap for FR2 relative power tolerance
NOTE: this is a resubmission of R4-2001387, which was marked as “agreed” in the moderator summary for RAN4#94e_#4_NR_NewRAT_UE_RF
· Recommended WF
· Endorse this draft CR based on the agreement from the previous meeting
Issue 10-1-3: Correction of reference point for beam correspondence side conditions
· Proposals
· Correct “reference point” to “radiated interface boundary” in the beam correspondence side conditions (dCR in 4709)
Companies views’ collection for 1st round 
Open issues 
	Issue
	Company comments

	10-1-1: Align ACLR MBW definition with regulation in Japan
	Samsung: 
Prefer option 1. Both options can address the issue, the key point is which option has less impacts. In our understanding, Option 1 offers aligned definition between FR1 and FR2. For Option 2, it makes the definition confusing that measurement BW and channel BW have different center frequency.
Intel: Support Option 1
Skyworks:
We do not have strong views on either option, other than option 2 was the agreed WF from previous meeting. We initially proposed option 2 as we thought this would minimize the impact on both 3GPP Technical Specifications and regulatory documents. However, if consensus is for option 1, then we propose the following:
Center frequency of Measurement BW = Center frequency of Channel BW
Measurement BW = Maximum transmission bandwidth configuration + one  SCS of the SCS which corresponds to the lowest GB.

Proposed ACLR MBW for FR2:
	 
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50
	100
	200
	400

	
	MHz
	MHz
	MHz
	MHz

	NRACLR for band n257, n258, n261
	17 dB
	17 dB
	17 dB
	17 dB

	NRACLR for band n260
	16 dB
	16 dB
	16 dB
	16 dB

	NR channel measurement bandwidth [MHz]
	47.58
	95.16
	190.20
	380.28

	Adjacent channel centre frequency offset (MHz)
	50
	100
	200
	400

	
	/
	/
	/
	/

	
	-50
	-100
	-200
	-400




	10-1-2: Transmission gap for FR2 relative power tolerance
	Intel: Endorse this draft CR based on the agreement from the previous meeting

	10-1-3: Correction of reference point for beam correspondence side conditions
	Samsung: 
Though there is definition for term “radiated interface boundary”(RIB) in TS38.101-2, it is only referred once. However, “reference point”(RP) is widely used in both TR38.810 and TS38.133. In our standing, RIB is adaptive to gNB which has big size, while RP is more suitable for UE which can be associated to a point in test center. If we want to align this terminology between RAN4 UE specs, firstly we should discuss which term is better for UE.
Apple: In response to Samsung, we are not against introducing the term “reference point” to TS38.101-2; for example, including “reference point” to the definitions with a citation of TR38.810 is a reasonable approach. However, the beam correspondence requirement currently refers to a condition which is not defined in the RF specification and can lead to incorrect interpretations outside of RAN4.
Intel: Correct “reference point” to “radiated interface boundary” in the beam correspondence side conditions (dCR in 4709)
Qualcomm: We think the choice of RIB is appropriate, but not descriptive in this context: 
‘radiated interface boundary: operating band specific radiated requirements reference point where the radiated requirements apply’

Perhaps definition of ‘reference point’ needs to be added in 38.101-2 if we stick with it. From 38.810: 
‘For RRM baseline measurement setup based on DFF and IFF, the Reference Point is located at the centre of the QZ. From the UE perspective the reference point is the input of UE antenna array.’



 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	10-1
	Issue 10-1-1: the proposal to apply option 1 to ACLR measurement bandwidth definition in FR2, according to 3329, is agreeable and should be captured in a WF for clarity, including the clarifying aspects provided in other companies’ comments.
Proponents are encouraged to either request a new tdoc number for a dCR (if the plan is to implement changes this meeting) or to prepare a CR for the next meeting.
Issue 10-1-2: the dCR in 3337 seems agreeable
Issue 10-1-3: there is a general consensus to retain the term “reference point” and to also provide a definition of the term in 38.101-2. A revision of dCR in 4709 is needed.



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

	#1
	Way forward on aligning ACLR MBW definition with regulation in Japan
	Anritsu




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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2003337
	Agreeable

	R4-2004709
	To be revised



Discussion on 2nd round (if applicable)
The following draft WF was provided by Anritsu [R4-2005213]:

Way forward (1)
-	Considering the consistency between FR1 and FR2, and also to align definitions of MBW between 3GPP and Japanese regulation, following proposals are made: 
-	1) Override the previous decision in R4-2002827 [2] and apply the option 1 in 
R4-2002144 [1] to ACLR MBW definition in FR2.
-	Option 1: modify FR2 MBW according to FR1 method where MBW is increased by 1 SCS and stays centered on the channels
-	2) Bring CR at #95-e in May for both Rel-15 and Rel-16.
-	Associated MBW settings are shown on the next slide.
Way forward (2)
Proposed ACLR MBW for FR2 (TS 38.101-2, Table 6.5.2.3-1)
	 
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50
	100
	200
	400

	
	MHz
	MHz
	MHz
	MHz

	NRACLR for band n257, n258, n261
	17 dB
	17 dB
	17 dB
	17 dB

	NRACLR for band n260
	16 dB
	16 dB
	16 dB
	16 dB

	NR channel measurement bandwidth [MHz]
	47.52 
47.58
	95.04
95.16
	190.08
190.20
	380.16 
380.28

	Adjacent channel centre frequency offset (MHz)
	+50
	+100
	+200
	+400

	
	/
	/
	/
	/

	
	-50
	-100
	-200
	-400





The following tables can be used to collect company comments:
	WF slide #
	Company comments

	WF1
	Skyworks:
The ACLR MBW table matches that proposed in our comments. 
Just one comment about the text describing option 1 in slide #6.
It is important to state the MBW is increased by 1 SCS  of the SCS which corresponds to the lowest guard-band for a given channel bandwidth.
Perhaps we could rephrase as 
" Option 1: modify FR2 MBW according to FR1 method where:
- the assigned NR channel power remains centered on the assigned channel frequency,
- the adjacent NR channel power remains centered on the NR channel frequency at nominal channel spacing,
and the MBW is increased by 1  SCS of the SCS that corresponds to the lowest guard-band of the channel bandwidth".

	WF2
	Company 1:
Company 2:




	tdoc #
	Company comments

	R4-2005214 (from R4-2004709)
	Company 1:
Company 2:
Qualcomm: The side-condition tables do not seem to be updated with the newly introduced definition. (Have uploaded r02 with fix)
Apple: the updated revision is OK for us



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

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

	R4-2005213
	Recommend checking whether the latest version of the WF is agreeable

	R4-2005214
	Agreeable



Topic #11: FR2 Rx maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003528
	MediaTek Inc.
	Clarifications on transmitter power for FR2 Rx requirements
Proposal []: RAN4 to agree on one of the options in Table 2-2 as the transmitter output power settings for Rx requirements in FR2.

	R4-2003659
	China Telecom
	CR to TS 38.101-2: Retrieve the Maximum input level for FR2 DL 64QAM
CR to 38.101-2 #draft v15.9.0
Reason for change: 
The Maximul input level requirement for FR2 DL 64QAM was removed by R4-1902492. Refering to the FR1 requirement, it is necessary to define the requirement for FR2. The background information for this CR is provided in R4-2003657. 
Summary of change: 
Retrieve the Maximum input level for FR2 DL 64QAM 
Consequences if not approved: 
The performance of the feature FR2 DL 64QAM can not be guaranteed. 
Clauses affected: 
7.4

	R4-2004762
	Huawei, HiSilicon
	CR for intra-band CA DL RF requirements
CR to 38.101-2 #0139 v15.9.1
Reason for change: 
For intra-band CA maximum input level, ACS and IBB requirement, power of the wanted signal for each CC should be defined with equal PSD. 
Summary of change: 
For intra-band CA maximum input level, ACS and IBB requirement, power of the wanted signal is changed from summed power aggregted channel bandwidth to power for each CC with equal PSD. 
Consequences if not approved: 
The intra-band CA maximum input level, ACS and IBB requriement is not clear. 
Clauses affected: 
7.4A, 7.5A, 7.6A



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 11-1: FR2 Rx maintenance
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 11-1-1: Tx power for FR2 Rx requirements
Proposed options (from 3528):
	 
	Option 1
	Option 2
	Option 3
	Option 4

	REFSENS
	PUMAX
	PUMAX
	PUMAX
	PUMAX

	Maximum Input Level
	PUMAX – 4 dB
	PUMAX_L – 4 dB
	PUMAX – 4 dB
	PUMAX_L – 4 dB

	ACS case 1
	PUMAX – 4 dB
	PUMAX_L – 4 dB
	PUMAX – 4 dB
	PUMAX_L – 4 dB

	ACS case 2
	PUMAX – 4 dB
	PUMAX_L – 4 dB
	PUMAX – 24 dB
	PUMAX_L – 24 dB

	In-band Blocking
	PUMAX – 4 dB
	PUMAX_L – 4 dB
	PUMAX – 4 dB
	PUMAX_L – 4 dB



· Proposals
· Alt.11-1-1-1: RAN4 to agree on one of the options in Table 2-2 as the transmitter output power settings for Rx requirements in FR2
· Alt.11-1-1-2: No change is needed
Issue 11-1-2: Maximum input level for FR2 DL 64QAM
NOTE: draft CR in 3659 is Rel-15, but refers to a discussion paper in a Rel-16 Work Item (DL FR2 256QAM)
· Proposals
· Introduce a requirement on FR2 DL 64QAM
Issue 11-1-3: Maintenance of intra-band DL CA
· Proposals
· For intra-band CA maximum input level, ACS and IBB requirement, power of the wanted signal is changed from summed power aggregted channel bandwidth to power for each CC with equal PSD (see 4762)

Companies views’ collection for 1st round 
Open issues 
	Issue
	Company comments

	11-1-1: Tx power for FR2 Rx requirements
	Apple: In contribution (3528) you have shared your view on the definition for ACS case 2 to 24 dB below the Pumax, thus providing the option of 4 dB below Pumax. The definition of the ACS test consists in two cases in order to test the ability of the receiver to handle the full required dynamic range, when having a small and a large adjacent interferer. Therefore, from our perspective it makes sense to have a power difference on the transmitter output power between Case 1 and Case 2.
MTK: We support Alt.11-1-1-1: RAN4 to agree on one of the options in Table 2-2. Our preference in Table 2-2 is either Option 1 or Option 2. Please note that the Tx power for ACS and in-band blocking is currently undefined in TS 38.101-2.
Qualcomm: We agree with the reasoning in MTK’s paper. We are ok to change from Pumax,L to Pumax, where referenced, if there are no testability issues associated with the change. The UL power for the missing test cases can also be aligned to this choice of UL power. (Prefer option 1 for uniformity)

	11-1-2: Maximum input level for FR2 DL 64QAM
	OPPO: No, new requirements shall not be introduced to Rel-15 spec at this stage anymore. 
Apple: We do not agree with the motivation to introduce this requirement into Rel-15 at such a late stage. RAN4 had discussed this issue in the past, and the outcome is that we have the requirements which are currently defined in the specification.
Intel: Since 64QAM has higher PAPR and also higher coding rate R=1/2 than QPSK (coding rate =1/3), the maximum input power should be lower because this test is to stress the non-linearity of Rx LNA, etc. 
NTT DOCOMO, INC.:
We supports this CR since maximum input level should be specified in highest order modulation among mandatory without capability features (64QAM), and other optional modulation feature (256QAM).  -25dBm for 64QAM is same value with FR1.

	11-1-3: Maintenance of intra-band DL CA
	Apple: We share the view that CCs should have equal PSD for intra-band DL CA.
Huawei: this CR intends to ensure the PSD is aligned among CCs for intra-band CA.
Intel: Not sure why it is needed to change for sum to power per CC? what is difference?
Qualcomm:
We don’t see the need for the specification changes beyond inserting the sentence. ‘the input power shall be distributed among the active DL CCs so their PSDs are aligned with each other.’



 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	11-1
	Issue 11-1-1: Further discussion is recommended to align on a common view and a way forward, considering the comments provided.
Issue 11-1-2: the following company responses have been captured regarding whether to introduce a requirement on maximum input level for FR2 DL 64QAM (dCR in 3659):
-	Yes (China Telecom, Intel, NTT DOCOMO)
-	No (OPPO, Apple)
Further discussion is recommended in round 2.
Issue 11-1-3: no clear consensus has emerged on dCR 4762; further discussion is recommended in round 2.



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

	#1
	Way forward on Tx power for FR2 Rx requirements
	MediaTek




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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2003659
	To be further discussed in round 2 

	R4-2004762
	To be further discussed in round 2 



Discussion on 2nd round (if applicable)
The following draft WF was provided by MediaTek [R4-2005215]:
-	Options for Tx power settings for FR2 UE Rx requirements:
	 
	Option 1
	Option 2
	Option 3
	Option 4

	REFSENS
	PUMAX
	PUMAX
	PUMAX
	PUMAX

	Maximum Input Level
	PUMAX – 4 dB
	PUMAX_L – 4 dB
	PUMAX – 4 dB
	PUMAX_L – 4 dB

	ACS case 1
	PUMAX – 4 dB
	PUMAX_L – 4 dB
	PUMAX – 4 dB
	PUMAX_L – 4 dB

	ACS case 2
	PUMAX – 4 dB
	PUMAX_L – 4 dB
	PUMAX – 24 dB
	PUMAX_L – 24 dB

	In-band Blocking
	PUMAX – 4 dB
	PUMAX_L – 4 dB
	PUMAX – 4 dB
	PUMAX_L – 4 dB


-	RAN4 to agree on one of the options in the above table as the transmitter output power settings for UE Rx requirements in FR2 in next RAN4 meeting.

The following tables can be used to collect company comments:
	WF slide #
	Company comments

	WF
	Qualcomm: We are ok with either option 1 or option 3




	tdoc #
	Company comments

	R4-2003659
	OPPO: Not agreeable. Rel-15 shall not be changed since it has been frozen for a long time…

	R4-2004762
	Qualcomm: We are ok with the clarification on PSD in the new sentences that have been inserted. We do not follow why the same condition has to be reproduced in the table. So we are not ok with the table changes.
Huawei: R4-2004762 is revised to R4-2005726, and already get consensus, I send you in another email.



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

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

	R4-2005215
	Recommend checking whether the latest version of the WF is agreeable

	R4-2003659
	No consensus achieved

	R4-2004762
	Revised to R4-2005726

	R4-2005726
	Recommend checking whether the dCR is agreeable



Topic #12: Others
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003788
	ZTE Corporation
	Draft CR to TS 38.101-1: Replace CBW with symbols defined in the specification.
CR to 38.101-1 #draft



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 12-1: Other corrections
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 12-1-1: Replace CBW with symbols
· Proposals
· dCR in 3788
Companies views’ collection for 1st round 
Open issues 
	Issue
	Company comments

	12-1-1: Replace CBW with symbols
	Huawei: unnecessary change, this wording just changed into CBW in the last meeting, and this paper intends to change back. Not aggregable.
ZTE:
Actually this draft CR is resubmission of the CR in the last meeting. While the CR in the last meeting was actually resubmission of the agreed CR in the last reno meeting. The reason for re-submitted the CRs in the last meeting was because the agreed CRs in last reno meeting were unfortunately missed to be implemented in the TS.
However, some problems for Cat A(Rel-16)CR in last meeting, where the CR is based on something else than the latest version of the specification and therefore both Cat F (Rel-15) and Cat A(Rel-16) CRs were not implemented.
Therefore, we re-submit the draft CR again in this meeting.
Reply to the comments: We didn’t change back. There was a CR from other company to changed into CBW, but it is not agreed because we also commented it since we also re-submitted the agreed CR(mentioned as above).
It shall be noted that the 101-2 spec had replaced ‘CBW’ with symbols defined in the specification, which is aligned with our Cat F (Rel-15)CR in last meeting.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	12-1
	Issue 12-1-1: No clear consensus is emerging; it is recommended to discuss the dCR in 3788 during round 2



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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2003788
	To be further discussed in round 2 



Discussion on 2nd round (if applicable)
The following table can be used to collect company comments:
	tdoc #
	Company comments

	R4-2003788
	[ZTE]. As we explained in 1st round, 3788 is the resubmission of the CR (2000491) in last meeting.  However, some problems for Cat A(Rel-16)CR in last meeting, where the CR is based on something else than the latest version of the specification and therefore both Cat F (Rel-15) and Cat A(Rel-16) CRs were not implemented.
The CR (2000491) have been already agreed in last meeting, shown as follow.(From Chairman note)
R4-2000491	CR to TS 38.101-1: Replace CBW with symbols defined in the specification.
					Type: CR		For: Agreement
					38.101-1 v15.8.2	  CR-0220  Cat: F (Rel-15)

					Source: ZTE Corporation
Discussion: 
.
Decision:		Agreed.
Moderator: can confirm that R4-2000491 is marked as agreed in RAN4 #93e chair minutes and also that the dCR in 3788 is identical to 0491



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

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

	R4-2003788
	Recommend checking whether the dCR is agreeable
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