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Introduction
This email discussion concerns three topics
1. Handling NR-DC configurations (if applicable: one tdoc allocated but not available)
2. Specification of requirements for LTE-NR DC, NR-NR DC and NR CA within FR1
a. CRs endorsed at RAN4-e-bis
b. Specification of DC_12-n71
c. Consideration of a “blind” scheme for inter-band TDD EN-DC PC2 (related to AI 8.15)
3. Cell- and UE-specific P-Max for FR2
List of candidate target of email discussion for 1st round and 2nd round (item 1)
· 1st round: TBD (depends on availability/treatment of the tdoc not available before the meeting)
List of candidate target of email discussion for 1st round and 2nd round (item 2)
· 1st round: agree CRs endorsed at RAN4#94-e-bis
· 2nd round: decision on introduction of UE time mask and proposed capability for DC_12-n71  
List of candidate target of email discussion for 1st round and 2nd round (item 3)
· 2nd round: WF (with one option) on introduction of P-Max, and type (cell- and/or UE-specific) of P-Max limitation if introduced
· 2nd round: decisions on proposed CRs and Reply LS to RAN2 
Topic #1: Handling NR-DC configurations
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006655
	T-Mobile USA
	Title: Reconsideration of mandatory UL NR-CA and NR-DC
Not available



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
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 1-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

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

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:


 
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:



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

	#1
	
	





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

	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)

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”


Specification of outstanding requirements for NR-DC and NR CA within FR1
Topic #2: Specification of requirements for LTE-NR DC, NR-NR DC and NR CA within FR1
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006451
	MediaTek Inc.
	CR endorsed at RAN4#94-e-bis (R4-2005086)

	R4-2006997
	ZTE Corporation, Ericsson
	CR endorsed at RAN4#94-e-bis (R4-2005650)

	R4-2007799
	Ericsson
	CR endorsed at RAN4#94-e-bis (R4-2005648)

	R4-2008083
	Huawei, HiSilicon
	Title: Discussion on RF requirements about DC_12_n71 (for Approval)
Proposal 1: To specify the switching time mask requirements as above when only single switched UL is supported.
Proposal 2: To specify new capability “only single switched UL” as Annex.
Proposal 3: It’s proposed not to reflect restriction due to form factor in the spec for DC_12_n71.
Proposal 4: Since only single switched UL is supported by UE for this band combination, the transmitter requirements specified in TS 38.101-1 and TS 36.101 are applicable to DC_12_n71 respectively.

	R4-2008084
	Huawei, HiSilicon
	Title: CR for 38.101-3 to specify the RF requirements for DC_12_n71 (For Approval)
Reason for change: To specify the RF requirements for DC_12_n71 which supporting “only single switched UL”.

	R4-2007048
	Ericsson
	Title: The "blind" scheme for FDD-TDD EN-DC PC2 adopted for inter-band TDD-TDD EN-DC PC2 (For Discussion)
Revised version available
Conclusions: why not adopt the “blind” scheme as a baseline also for inter-band TDD EN-DC PC2?
Related to AI 8.15.2



Open issues summary
Sub-topic 2-1 Specification of DC_12-n71
Sub-topic description: specification of DC_12-n71 that may require single-UL transmission due to the proximity of the two UL bands.
See also discussion on DC_12_n71 Single Uplink Operation and UE types in R4-2008135 (AI 8.3 EN-DC of 1 LTE band and 1 NR band)
This is why we requested SUO only and limitation to some UE types and we have a contribution this meeting on the subject (R4-2008135 DC_12_n71 Single Uplink Operation in the basket agenda)
Open issues and candidate options before e-meeting:
Issue 2-1-1: introduction of new capability “only single switched UL”
· Proposals
· Option 1: Needed (and associated with the TDM-pattern capability)
· Option 2: Not needed (e.g. reuse existing capability for single-UL transmission)
· Option 3: Other (e.g. single UL not allowed)
· Recommended WF
· TBA
Issue 2-1-2: introduce time mask for UEs indicating IE [only supporting single switched UL] as proposed in R4-208084
· Proposals
· Option 1: Introduce the UE time mask as proposed in R4-2008084 
· Option 2: Modify the time mask proposed in R4-2008084 (revise the technical content of the CR)
· Option 3: Do not introduce a specific UE time mask for DC_12-n71
· Recommended WF
· TBA
Issue 2-1-3: consider ‘restriction due to form factor’ in the specification
· Proposals
· Option 1: Consider
· Option 2: Do not consider
· Recommended WF
· TBA 


Sub-topic 2-2 Blind scheme for inter-band TDD EN-DC PC2
Sub-topic description: adopt the “blind” scheme proposed for FDD-TDD EN-DC PC2 as a baseline also for inter-band TDD EN-DC PC2?
Open issues and candidate options before e-meeting:
Issue 2-2: consideration of the blind scheme for inter-band TDD EN-DC PC2 
· Proposals (only for discussion)
· Option 1: Consider
· Option 2: Do not consider
· Recommended WF
· TBA

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

	XXXIntel
	Sub topic 2-1: 
Sub topic 2-2:
….
Others: Sub topic 2-1: 
Issue 2-1-1: introduction of new capability “only single switched UL”
Option 2 (not needed)
Issue 2-1-2: introduce time mask for UEs indicating IE [only supporting single switched UL] as proposed in R4-208084
Option 3 (Don’t introduce a specific UE time mask for DC_12-n71)
Issue 2-1-3: consider ‘restriction due to form factor’ in the specification
Option 2
Sub topic 2-2:
Issue 2-2: consideration of the blind scheme for inter-band TDD EN-DC PC2 
Option 2 (at least don’t consider it for Rel-16)

	OPPO
	Option 2, not considered.
Similar discussion happens in FDD/TDD EN-DC HPUE, and not agreeable to companies. We do not see the benefit of opening the new discussion to introduce this not agreeable new mechanisms in the closed Rel-16 WI.
And the SAR solution in TDD/TDD EN-DC HPUE actually is more flexible than the solution in FDD/TDD HPUE. And no tight coordination is needed, since UE report the SA duty cycle capability based on the TDD LTE NW UL/DL broadcast information in SIB which is a static configuration unlike FDD LTE in FDD/TDD HPUE solution. In our view, current solution is simple enough and no more changes is needed.

	ZTE
	Issue 2-1-1: 
Option 2. It is not clear for “ single switched UL" , it seems can be seen as one of the special mode SUO according to 8135. Currently, single-UL transmission is already defined in the spec. Therefore in our view, existing capability for single-UL transmission can be reused.
Issue 2-1-2:
Option 3.

Issue 2-2:
In our view, for both PC2 TDD-TDD ENDC and PC2 TDD-FDD ENDC are share the similar apporach. Also whether to adopt the PC2 TDD-FDD ENDC 'blind' scheme is still under discussion.  We propose to discuss it together with PC2 TDD-FDD ENDC in thread [131].

	Skyworks
	Sub topic 2-1: 
We have a contribution R4-2008135 for which we also propose that DC_12_n71 be only supported in Single UL mode of operation. So we support proposal 1 of R4-2008083. 
Issue 2-1-1: introduction of new capability “only single switched UL”
Option 2 (not needed). 
Current signalling capability can be re-used to indicate UE requests single uplink operation for DC_12_n71. New signalling message is not needed. Only single UL switched operation for DC_12_n71 could be specified as a new footnote in Table 5.5B.4.1-1: Inter-band EN-DC configurations within FR1 (two bands), as proposed in CR R4-2008084.
Issue 2-1-3: consider ‘restriction due to form factor’ in the specification
P3: We disagree to proposal 3 of R4-2008083: Restriction to form factor must remain.
P4: We disagree. Even in the case of Single UL only operation, n71 Rx and n12Rx performance might be impacted depending on RFFE partitioning.  For example, if triplexer is used, it is difficult to assume no impact on Delta T/R, or same isolation as that of n71 duplexer/n12 duplexer standalone operation.

	CMCC
	Issue 2-2: consideration of the blind scheme for inter-band TDD EN-DC PC2 
Option 2: Do not consider for TDD EN-DC PC2. The blind scheme should to be confirmed whether it is necessary to introduce for PC2 EN-DC FDD+TDD. It is not recommended that the blind scheme be discussed under this AI.


	Qualcomm
	Issue 2-1-1:
Introducing a new capability for “only single switched UL” is a new concept that needs broader discussion.  There was long discussion a year ago about SUO where the conclusion was that dual uplink should be the default except where some RF restrictions could make it difficult.  In those cases, then the spec allowed SUO.  And in fact, even for this device, the network might still schedule dual uplink but the performance is unspecified.  Here, the concept is different in that only single uplink is supported, not that it is allowed.
Issue 2-1-3
It is unclear what is meant by “consider restriction” or “do not consider restriction”.  R4-2008083 seems to propose that the specification does not mention anything at all about potential form-factor restrictions but instead that the UE that is not capable simply does not report the new NS.  We don’t think the specification should ignore the form factor restriction for most devices that cannot support two low-band antennas.  Moreover, the idea of new NS and of the UE signaling an NS is not agreed either.
Issue 2-2
Blind scheme is not receiving much support for FDD-TDD, so it doesn’t make sense to introduce it here now for TDD-TDD.  It would be better to wait for the conclusion in the FDD-TDD discussion. 

	Samsung
	Sub-topic 2-1:
Issue 2-1-1: introduction of new capability “only single switched UL”
Support Option 2, existing capability for single-UL transmission can be reused.
Issue 2-1-3: consider ‘restriction due to form factor’ in the specification
Restriction to form factor should remain
Sub-topic 2-2:
Issue 2-2: consideration of the blind scheme for inter-band TDD EN-DC PC2
Support Option 2
“Blind” scheme is still being discussed on the topic of PC2 FDD-TDD EN-DC,  the benefits and impacts are not concluded yet. There is not much support to blind scheme in the open WI now, it is not appropriate to open the same discussion to a closed WI. We suggest to wait for the conclusion in FDD-TDD WI. 

	Huawei
	Sub topic 2-1: 
Issue 2-1-1: introduction of new capability “only single switched UL”
o	Option 1: Needed (and associated with the TDM-pattern capability)
We have the same view as Qualcomm. “Only single switched UL” is a new concept which is totally different from single-UL transmission. The existing capability for single-UL transmission can’t be used for “Only single switched UL”, or it will cause confusion from NW perspective and NBC issue since RAN4 give it new meaning.
Issue 2-1-2: introduce time mask for UEs indicating IE [only supporting single switched UL] as proposed in R4-208084
o	Option 1: Introduce the UE time mask as proposed in R4-2008084 
The time mask for intra-band ENDC is introduced into the spec. ENDC combos which support “Only single switched UL” should follow the same requirements.
Issue 2-1-3: consider ‘restriction due to form factor’ in the specification
Option 2: Do not consider. There is no need to restrict the specific implementation. If UE don’t support this combination, they don’t have to report it.
Firstly, the “form factor restriction” is ambiguous. We need to use accurate description in the spec. As we said, note 1 in table 7.3.2 from 38.101-1 can be considered as reference.
Secondly, if ENDC combos are optional, we don’t have to restrict the specific implementation in the spec.
Sub topic 2-2:
Issue 2-2: consideration of the blind scheme for inter-band TDD EN-DC PC2 
Option 2. Do not consider blind scheme for TDD EN-DC PC2 and the proposal does not get much support for FDD-TDD PC2 EN-DC. We don't think it is an attractive solution for EN-DC HPUE even from network perspective.

	Ericsson
	Sub-topic 2.1
Issue 2-1-1: Option 1, needed if SUO is the only option
Issue 2-1-3: not clear how form factor would be covered in the specification (compare 31 dBm PC1 for Public Safety)
Sub-topic 2.2
Issue 2-2: there are a lot of statements that the blind scheme does not provide any benefits for FDD-TDD EN-DC PC2. That a 4-6 dB increase of the SCG TDD UL power for PLTE = 22 dBm and common 25-40% max UL duty cycle without required CG coordination and reuse of standard EN-DC UE power control is not seen as beneficial is beyond our understanding. 
The blind scheme would work equally well as a baseline for TDD EN-DC PC2, it was put under this agenda item as an “enhancement” for discussion since it was not considered during the TDD-TDD HPUE work item. The network would be aware of the minimum UE EN-DC output power given the U/D patterns on the two CGs, no CG coordination required. It appears beneficial. Just an idea.
There are concerns about configuring PLTE < 23 dBm that is standard for FDD-TDD PC3. This is not always necessary for the TDD-TDD blind scheme if the UL duty cycles are small. However, in practice it would be set for LTE PC3 to make sure that the NR TDD is not dropped when the UE is in fallback (PC3) also for the duty-cycle scheme.




	Skyworks
	2-1-1: SUO only is not a new concept it is already used for intra-band EN-DC for n66,n12,n5…
It does not need new signaling since SUO signaling already exists, and there is nothing that the networks needs to know other than scheduling with SUO TDM pattern which is not different than for the other SUO only cases. Note that DC_12_n71 has MSD issues due to IMD3 so TDM pattern is needed whatever. 
2-1-3: On form factor: even with SUO, it is essential for this combination that two good LB antennas are available. Even if some companies claim that a triplexdr is feasible it won’t be able to meet the same performance than each duplexer which are the two critical LB cases. Also Band 29 protection would not be granted.
Since the proponent of this combination has already agreed that these limitaions are real and acceptable for the type of device they want to deploy we do not understand why this should even be discussed.

	CHTTL
	Sub topic 2-1: 
Issue 2-1-1: introduction of new capability “only single switched UL”
Option 2 (not needed) 
Current signalling can already allow UE to indicate not supporting simultaneous UL transmissions; it is not clear why additional signalling is needed. 
And this DC_12_n71 is proposed to support single switched UL only, so basically the network will assume all UE support DC_12_n71 with single switched UL only, not sure what is going to differentiate by this new capability.

	Qualcomm
	Issue 2-1-1:
Sorry, our previous comment was not clear.  We do not support option 1.  We do not think that this new capability is needed without first having a broader discussion.  As we tried to comment, there was a long discussion about this previously with the conclusion that dual uplink should be the predominant UE capability.  This new SUO capability seems to go against that.

	Apple
	Issue 2-1-1:
Option 2, i.e. no additional signaling needed. This has already be specified for several other combinaitons
Issue 2-1-2:
Option 3. We have used SUO only for multiple other combinations. There is no need for a specific time mask for 12+71
Issue 2-1-3:
Option 1: Yes, restriction of the form factor is required. We do not see the feasibility of  this band combination in a formfactor of a Smartphone or even a tablet, since two good antennas for 600MHz will be a problem and the feasibility of such a triplexer is not given for small form factor mass production 


 
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

	TS 38.101-1 CR 311 (R4-2006451)
	Company A

	
	Company B

	
	

	TS 38.101-1 CR 336 (R4-2006997)
	Company A

	
	Company B

	
	Huawei: 
1. It seems that we need only one official cat-B CR for one spec in one WI. 6997 and 7799 can be merged.
2. 5.5B is the second level title instead of third level title.

	TS 38.101-1 CR 362 (R4-2007799)
	Company A

	
	Company BEricsson: for Huawei, there are square bracket for one scheme for dynamic power sharing that might not be kept in NR-DC 38.213 (pending decision in RAN1)
CRs could be merged if desirable.

	
	Huawei: 
1. It seems that we need only one official CR for one spec in one WI. 6997 and 7799 can be merged.
2. There are stilll some backets in the CR.

	TS 38.101-3 CR 372 (R4-2008084)
	Company AIntel: No need to introduce a specific UE time mask for DC_12-n71.
ZTE: Same view with intel.

	
	Company BEricsson: acceptable to include a time mask for adjacent UL bands.

	
	CHTTL: would like to clarify that is this CR supposed to cover all the DC_12_n71 requirements?
- Since the delta T, and the Maximum output power for DC are missing in this CR.



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#2-1
	Tentative agreements:
a. (issue 2-1-1), for DC_12-n71, keep the existing SUO capability (and the association with the TDM patterns)
b. (issue 2-1-3) consider a form-factor restriction (can only be informative, e.g. a note)
Candidate options:
Recommendations for 2nd round: discuss the form-factor restriction (topic). Agreement on the time mask not possible.

	Sub-topic#2-2
	Tentative agreements: none
Candidate options:
Recommendations for 2nd round: no further discussion under this AI



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  

	TS 38.101-1 CR 311 (R4-2006451)
	“Agreeable”

	TS 38.101-1 CR 336 (R4-2006997)
	“Agreeable”
Moderator comment: 
a. it was proposed to merge with 7799 into a feature CR. While indeed a relevant comment, the moderator proposes not to create any revisions. There is no overlap between the two CRs, all relevant clauses covered by the two CRs
b. the MCC can (and will) correct the formatting error (title of 5.5B) when implementing the CR

	TS 38.101-1 CR 362 (R4-2007799)
	“Agreeable”
Moderator comment: 
a. it was proposed to merge with 6997 into a feature CR. While indeed a relevant comment, the moderator proposes not to create any revisions. There is no overlap between the two CRs, all relevant clauses covered by the two CRs

	TS 38.101-3 CR 372 (R4-2008084)
	“Not pursued”
Moderator comment: no consensus, several companies against, but some support.




Discussion on 2nd round (if applicable)

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”



Topic #3: Cell- and UE-specific P-Max for FR2
Main technical topic overview: feasibility and need for cell-specific and/or UE-specific P-Max limitations. RAN4 has received an LS from RAN2 regarding support in RAN4 specifications of UE-specific P-Max information elements/fields in the Rel-16 version of 38.331. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006566
	Intel Corporation
	Title: Pmax in FR2 (For Discussion)
Observation 1: Limiting peak EIRP by introducing P-max looks possible but needs careful design Pumax lower bound. Existing TRP inequality can be automatically met.  
Observation 2: Limiting maximum TRP by introducing P-max but not modifying Pumax inequality seem not possible. The impact on Pumax needs also to be considered and complexity seems significant.

	R4-2006585
	Nokia, Nokia Shanghai Bell
	Title: On p-Max for FR2 (for Approval)
Proposal 1: It is proposed to introduce p-Max in FR2 for interference suppression purpose for operators to coordinate in unsynchronized network operation.
Proposal 2: p-Max in FR2 is based on TRP metric.
Proposal 3: The range of p-Max for FR2 is (-20..43)
Proposal 4: Pcompensation shall be based on TRP metric that is compensated by p-Max.

	R4-2006586
	Nokia, Nokia Shanghai Bell
	Title: introduction of p-Max for FR2 (CR to 38.101-2)
Reason for change: It is not possible to limit the UE output power in network deployment, when interfrence coordination is needed among operators for unsynchronized network operation.

	R4-2006587
	Nokia, Nokia Shanghai Bell
	Title: draft Reply LS on power control for NR-DC
Draft Reply LS to R4-2003363/R2-2000294

	R4-2006828
	MediaTek Inc.
	Title: Views on P-max for FR2 in Rel-16 (for Approval)
Proposal 1: P-max shall be determined by the peak EIRP.   
Observation 1: When P-max is close to and less than PPowerclass, it is seemingly an absolute power control requirement but with much less tolerance than absolute power tolerance as defined in TS 38.101-2 [4] Clause 6.3.4.2.               
          
Observation 2: If FR2 absolute power tolerance as defined in TS 38.101-2 Clause 6.3.4.2 is allowed for P-max, the P-max requirement would become less meaningful.
Proposal 2: RAN4 do not introduce P-max requirement in Rel-16 UE specifications. 

	R4-2007917
	Ericsson, Sony
	Title: Introduction of cell-specific and user-specific P-Max for FR2 (CR to 38.101-2)
Reason for change: For FR2 it is not possible to limit the UE output power by cell-specific indication if needed in deployments. The radiated power (EIRP) in the direction of maximum cannot be controlled but the TRP is not larger than the total conducted power that can be limited.
It is also possible to configure a UE-specific P-Max as given by the parameter P-NR-FR2 in the PhysicalCellGroupConfiguration, this can be done also without DC operation (an MCG is always configured).
The parameter P-UE-FR2 is only relevant when there are more than one cell group configured (NR-DC in FR2).

	R4-2008053
	Qualcomm Incorporated
	Title: p-max feasibility for Fr2 (for Approval)
Observation 1: Antenna radiation pattern consists of multiple lobes and nulls where antenna gain varies.

Observation 2: UE does not have knowledge of the current antenna radiation pattern in field operation
Observation 3: UE cannot know what is the maximum EIRP at a given transmission occasion. 
Proposal 1: P-max is not applied to EIRP in UE
Proposal 2: If p-max is added to the rel-16 UE requirements, the p-max limitation is applied to the TRP and lower limit of the PUMAX.
Proposal 3: Motivation for p-max limitation shall be clarified before agreements on UE implementation

	R4-2008265
	vivo
	Title: Further discussion on the necessity of p-UE-FR2 (for Approval)
Observation 1: UE antenna gain would be greatly impacted by the blockage of hand or other objects.
Observation 2: It is difficult for UE to do precise estimation of the type and angle of blocking object, not to say accurate estimation of the impacted antenna gain which would be even more complicated. 
Observation 3: Both EIRP and TRP are facing similar feasibility problems, though TRP may be somewhat easier.
Observation 4: In all, it is believed that neither EIRP nor TRP is technically feasible to be accurately predicted by UE in the actual field, which would make p-Max not that meaningful.
Proposal: Not to introduce Pmax for FR2 in RAN4 Rel-16 spec unless the feasibility of fairly accurate UE estimation of TRP/EIRP in different blockage scenarios can be proved.

	R4-2008266
	vivo
	Title: [Draft] Reply LS on power control for NR-DC
Draft Reply LS to R4-2003363/R2-2000294

	R4-2008272
	NTT DOCOMO
	Title: Introduction of P-max in FR2 [Draft] (for Approval)
Proposal 1: Take Option C + Option 3:
·  Introduce P-max in both TRP and EIRP metric
· The step size of P-max values is set roughly so that UE can implement both TRP and EIRP limitation. The exact value of step size is FFS. 
Proposal 2: Introduce FR2 P-max in both RRC reconf and SIB.
Proposal 3: How to handle legacy UEs that do not understand P-max should be studied.
· Possible options:
· NSA case (RRC connected mode)
· Alt 1: Introduce UE capability of informing whether UE support FR2 P-max. 
· UE capability is transferred through LTE before FR2 is configured.
· Legacy UE: NW do not configure FR2
· New UE: NW configure FR2 and new UE connect under P-max limitation
· SA case (Idle mode)
·  Alt 1: Define NS values (NR-NS-PmaxValue) associating with P-max.
· Define NS_20xP with additional P-max in TS 38.101-2. NW using P-max signals NS_20xP
· Legacy UE: Cell barred since legacy UE do not understand NS_20xP.
· New UE: Connect under P-max limitation
· Alt 2: Use additional P-max in existing NS
· NOTE: Alt 2 can work only if all legacy UE can understand additional P-max in NR-NS-PmaxValue.



Open issues summary
Sub-topic 3-1 Feasibility of P-Max limitation if introduced
Sub-topic description: need for and feasibility of P-Max limitations. Deployment scenarios motivating P-Max limitation(s), the feasibility of EIRP and/or TRP restrictions from a UE implementation and minimum requirement standpoints are addressed. 
Open issues and candidate options before e-meeting:
Issue 3-1-1: Need for P-Max limitation
· Proposals
· Option 1: P-Max needed as motivated in R4-2006586 and R4-2008272
· Option 2: P-Max not needed and/or not meaningful
· Recommended WF
· TBA
Issue 3-1-2: Feasibility of EIRP and TRP upper bounds if P-Max needed
· Proposals
· Option 1: EIRP limitation impossible (from a UE implementation standpoint)
· Option 2: TRP restriction impossible (from a UE implementation standpoint)
· Recommended WF
· TBA
Issue 3-1-3: Cell-specific and UE-specific P-Max if introduced
· Proposals
· Option 1: Cell-specific and UE-specific
· Option 2: Cell-specific only
· Option 3: UE-specific only
· Recommended WF
· TBA


Sub-topic 3-2 Handling of legacy UEs if P-Max limitation introduced
Sub-topic description: how to handle legacy UEs not recognizing P-Max indications (if at all).
Open issues and candidate options before e-meeting:
Issue 3-2: Handling of legacy UEs 
· Proposals
· Option 1: Handling as proposed in R4-2008272 (Proposal 3)
· Option 2: No need to consider legacy UEs
· Recommended WF
· TBA
Sub-topic 3-3 Reply LS to RAN2 
Sub-topic description: contents of a Reply LS to RAN2 (and when to send)
Open issues and candidate options before e-meeting:
Issue 3-3: Reply LS to RAN2
· Proposals
· Option 1: Send LS as proposed in R4-2006587 (introduce P-Max in Rel-16)
· Option 2: Send LS as proposed in R4-8266 (do not introduce P-Max in Rel-16)
· Option 3: Revise one of the proposed draft Reply LS (state preferred)
· Option 4: Send a Reply LS at a future meeting
· Recommended WF
· TBA

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

	XXXIntel:
	Sub topic 2-1: 
Sub topic 2-2:
….
Others: Sub topic 3-1:
Issue 3-1-1: Need for P-Max limitation
Option 2: P-Max not needed and/or not meaningful in Rel-16 time frame
Issue 3-1-2: Feasibility of EIRP and TRP upper bounds if P-Max needed
If only limit upper bounds (not lower bounds limitation), both EIRP and TRP are possible.
Issue 3-1-3: Cell-specific and UE-specific P-Max if introduced
Option 2: Cell-specific 
Sub topic 3-2:
Issue 3-2: Handling of legacy UEs 
Option 2: No need to consider legacy UEs
Sub topic 3-3:
Issue 3-3: Reply LS to RAN2
Option 2: Send LS as proposed in R4-8266 (do not introduce P-Max in Rel-16)


	OPPO
	Issue 3-1-1: Need for P-Max limitation
Option 2. We see the motivation of introducing Pmax for FR2, but as analyzed by papers this meeting, the feasibility in technical and also in production line needs to be solved first otherwise it is not meaningful to discuss whether it is needed or not.
Issue 3-1-2: Feasibility of EIRP and TRP upper bounds if P-Max needed
If we only talk about lowering UE power below certain power level and regardless how lower the power is below the Pmax limit then the TRP is easier than peak EIRP, however, this has large impact on UE performance. For example, in order to always below the power level, then UE needs to apply the worst antenna sphere efficiency which actually will be far from necessary considering the peak EIRP in most cases is the real factor causes impact to other system. And UE in global peak EIRP antenna pattern usually is not the max TRP pattern. So in total, we do not think it is proper to only talk about which one is possible regardless of impact to UE performance.
Issue 3-1-3: Cell-specific and UE-specific P-Max if introduced
Option 2 if introduced.

	MediaTek
	Issue 3-1-1: Need for P-Max limitation
We need to understand what is the real concern on the network side. What kind of interference are we referring to? How do we test this requirement if P-Max limitation would be introduced?
Issue 3-1-2: Feasibility of EIRP and TRP upper bounds if P-Max needed
If only upper bounds are concerned, both EIRP and TRP look to be feasible. However, without the lower bound limit for Pumax, this requirement would not be so meaningful. UE can choose to limit its P-max to a very low value which may cause UE to fail connecting to the network due to insufficient output power.
Issue 3-1-3: Cell-specific and UE-specific P-Max if introduced
Cell specific if P-max would be introduced. 
Issue 3-2: Reply LS to RAN2
Option 2: Send LS as proposed in R4-8266 (do not introduce P-Max in Rel-16)

	Qualcomm: 
	Issue 3-1-1: 6586 is a CR. 8272 is not very clear what is the exact limit in hospitals so how do we avoid the situation that UE’s are forced to implement expensive limitation method and it is still not enabling those deployments? Also intra-frequency inter-cell interference is really a TRP issue os that dfoe snot justify EIRP. We would like to work on this but we would really like to understand what is the actual need. So for now we say option 2, No.  
Issue 3-1-2: Option 1, EIRP is impossible. TRP maybe do-able. 
Issue 3-1-3: For us, it does not matter if the value is cell or UE specific, p-max mechanism is the same in UE. 
Issue 3-2: We did not understand how would the NS really work in this case. How do the legacy UE’s implement new NS? 
Issue 3-2: (wy two issue 3-2’s?) Option 4 for now. We do not have enough information to do a decision. 

	Nokia
	Issue 3-1-1: Option 1. This will bring a deployment flexibility for unsynchronized network operation.  
Issue 3-1-2: EIRP control may be difficult, though it is not impossible. TRP should be more feasible than EIRP.
Issue 3-1-3: The main purpose is to introduce cell specific p-Max, but it can be easily extended to UE specific as already specified in FR1. So, we support option 3.
Issue 3-2: There is no need of special handling of legacy UEs. The purpose of introducing p-Max from Rel-16 is to provide Network capability to control the aggregated interference. Network can still control Rel-15 UE by redirecting to other frequency bands. 
Issue 3-3: Option 1.

	Samsung
	Sub topic 3-1:
Issue 3-1-1: Need for P-Max limitation
Option 2: P-Max not needed and/or not meaningful at least in Rel-16 time frame. Further discussion is needed about the motivation and demands of introducing P-Max to FR2 in RAN4.
Issue 3-1-2: Feasibility of EIRP and TRP upper bounds if P-Max needed
TRP is more feasible than EIRP, however, it should not be determined based on feasibility but depending on the detailed motivation and demands of network side.
Issue 3-1-3: Cell-specific and UE-specific P-Max if introduced
Option 2: Cell-specific if introduced 
Sub topic 3-2:
Issue 3-2: Handling of legacy UEs 
Option 2: No need to consider legacy UEs
Sub topic 3-3:
Issue 3-3: Reply LS to RAN2
Option 2: Send LS as proposed in R4-8266 (do not introduce P-Max in Rel-16)


	Huawei
	Issue 3-1-1: Need for P-Max limitation
Option 2. TRP as Pmax can not reach the target from avoiding interference. EIRP as Pmax, if only peak direction, meaningless. 
Issue 3-1-2: Feasibility of EIRP and TRP upper bounds if P-Max needed
For option 1, it is impossible from implementation perspective if the whole sphere is required on each configured point. Meanwhile, the tolerance is not easy to define.
For option 2, if UE restrict TRP, EIRP is not ensured. Then network performance is highly impacted.
So, both options are not realistic.
Issue 3-1-3: Cell-specific and UE-specific P-Max if introduced
Disagree to introduce Pmax, regardless of UE specific or cell specific. 
Issue 3-2: Handling of legacy UEs 
Disagree to introduce Pmax in Rel-16
Issue 3-2: Reply LS to RAN2
Option 2 or Option 4. If we cannot reach agreement on introducing it in Rel-16 in RAN4, and LS should be sent to RAN2 request on remove the CR on applying FR2 Pmax.

	Ericsson
	Issue 3-1-1: Option 1, motivated as stated in 6586 and 8272.
Issue 3-1-2: Option 1 (TRP limit is possible and would also reduce the EIRP)
Issue 3-1-3: Option 1, both a cell-specific and UE-specific TRP limitation
Issue 3-2: Option 2 (TBD)
Issue 3-3: Option 4 most likely.


	vivo
	Issue 3-1-1: Need for P-Max limitation
Option 2. No. It is still not clear what the scenario that is actually needed. 
Issue 3-1-2: Feasibility of EIRP and TRP upper bounds if P-Max needed
We think both EIRP and TRP have feasibility problem. TRP might be easier, but considering the nature of interference, TRP might be less meaningful. 
Issue 3-3: Reply LS to RAN2
Option 2 or Option 4. (Do not introduce P-Max in Rel-16)

	NTT DOCOMO, INC.
	Issue 3-1-1: Need for P-Max limitation
· Option 1: P-Max needed as motivated in R4-2006586 and R4-2008272
Issue 3-1-2: Feasibility of EIRP and TRP upper bounds if P-Max needed
We understood that we need to discuss how to introduce P-max in Pcmax equation: at least there is an issue that it is difficult to keep lower limit of EIRP while TRP is limited.
Our alternative is lower limit of EIRP and higher limit of EIRP is decreased by the delta between max TRP – P-max. For example, assuming PC3 UE and P-max is set as 20dBm, then the delta between max TRP-P-max=23dBm-20dBm=3dB. Therefore lower limit of EIRP is set as 22.4dBm -3dB=19.4dBm(if there is no MPR) and upper limit of EIRP is set as 43dBm-3dB=40dBm.
Issue 3-1-3: Cell-specific and UE-specific P-Max if introduced
· Option 1: Cell-specific and UE-specific
We prefer option 1 as same with FR1.
Issue 3-2: Handling of legacy UEs 
· Option 1: Handling as proposed in R4-2008272 (Proposal 3)
The intention is how legacy UE is not allowed to transmit under NW which need P-max limitation.

>Intel, OPPO, MediaTek
We understood that we need to discuss how to introduce P-max in Pcmax equation: at least there is an issue that it is difficult to keep lower limit of EIRP while TRP is limited.
How about your view on out alternative described above in issue 3-1-2?
>Qualcomm
Issue 3-1-1 and 3-1-2:
We agree that inter-cell interference is a TRP issue. P-max limitation for TRP or EIRP is depending on use case. For feasibility of implementation, is there possibility to implement P-max for EIRP considering the value range of P-max is limited and the step size of P-max is set as rough granularity.

Issue 3-2
The intention of using NS is that legacy UE not supporting P-max is not allowed to transmit under NW which need P-max limitation. We expect that legacy UEs don’t understand new NS and stop its transmission.


 
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

	TS 38.101-2 CR 159 (R4-2006586)
	Company AOPPO: Need to wait for the conclusion.

	
	Company BIntel: 1) we need to decide whether or not we need P_max. 2) If introduced, TRP or EIRP? 3) If TRP, the current CR is not acceptable since with P-max in TRP and no modifications in Pumax correspondingly, it is not possible to meeting existing Pumax inequality with reduced TRP limit.

	
	MediaTek: Agree with Intel, the Pumax lower limit cannot be kept the same. It is better not to rush for a quick decision if we do not have a clear picture on how P-max can be introduced in FR2.

	
	NTT DOCOMO, INC.:
We would like to discuss our alternative described above in issue 3-1-2 in out comments.

	TS 38.101-2 CR 192 (R4-2007917)
	Company A OPPO: Need to wait for the conclusion.

	
	Intel: 1) we need to decide whether or not we need P_max. 2) If introduced, TRP or EIRP? 3) If TRP, the current CR is not acceptable since with P-max in TRP and no modifications in Pumax correspondingly, it is not possible to meeting existing Pumax inequality with reduced TRP limit.Company B

	
	MediaTek: “The lower bound on the PUMAX,f,c does not apply if the UE is configured with a PEMAX,f,,c such that PEMAX,f,c + 10 ≤ TRPmax or a PNR such that PNR + 10 ≤ TRPmax.” would allow UE to set its P-max to a very low value to simply pass the compliance test which however may cause UE to fail connecting to the network due to insufficient output power.

	
	NTT DOCOMO, INC.:
We would like to discuss our alternative described above in issue 3-1-2 in out comments.



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

	Sub-topic#3-1
	Tentative agreements:
a. (Issue 3-1-1): introduce a P-Max restriction (an operator has motivated a need for use cases, only vendors claim there is no need)
b. (Issue 3-1-2): in terms of TRP (no company considers this “impossible” technically)
c. (Issue 3-1-3): leave this for now, RAN2 is only asking about UE-specific (but from a RAN4 perspective no difference between a cell-specific and UE-specific limitation) 
Candidate options:
a. (Issue 3-1-1): do not introduce a P-Max if not possible (no Reply LS to RAN2 at this meeting, discussions can continue at the next meeting and vendors explain further why it is not needed or not useful)
Recommendations for 2nd round: discuss a possible limitation in terms of TRP (topic and WF)

	Sub-topic#3-2
	Tentative agreements: none
Candidate options:
Recommendations for 2nd round: no further discussion at this meeting, handling legacy UEs is pending decision on sub-topic #3-1

	Sub-topic#3-3
	Tentative agreements: postpone the Reply LS to RAN2 to the next meeting
Candidate options:
Recommendations for 2nd round: no action needed at this meeting.



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

	#1
	WF on a P-Max limitation for FR2 in terms of TRP
How to implement the TRP in the Pcmax sub-clause and the applicable limits. 
The “need” for the restriction and its introduction can be TBD.
	[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  

	TS 38.101-2 CR 159 (R4-2006586)
	“Not pursued”

	TS 38.101-2 CR 192 (R4-2007917)
	“Not pursued”



Discussion on 2nd round (if applicable)

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”












