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1. Agenda
· Rel-15 corrections (Monday evening + Wednesday evening)
· Rel-16 improvements (Wednesday evening)
· Rel-16 A-MPR improvements for EN-DC 41/n41 (Wednesday evening)
2. Discussion Topics

Rel-15 corrections
	R4-1906272
	Corrections to MPR/A-MPR and additional requirements for intra-band EN-DC  (CR)
	Ericsson
	Clause 6.2B.3.1: it is clarified that the A-MPR applies for UEs configured with EN-DC. For these the A-MPR applies when the applicable combinations of NS values are indicated (NOTE 2 modified). NOTE 3 and NOTE 4 are ambigous and removed – if the combination of NS values is not applicable the A-MPR is not allowed and the requirements undefined unless NS_01 is indicated on both CGs (then band-agnostic requirements apply).

Clauses 6.5B.2.1.2, 6.5B.2.2.1: the stand.alone requirements do not apply for UEs configured with EN-DC.

	Comments:

On removal of Note 3 and Note 4

Apple:  Cannot remove note 3 because we don’t have MPR for single PA.  Ok to remove note 4.
Intel:  Same as Apple

Ericsson:  Note 3 still needs clarification in case NS_35 is not sent.  NS_01 should be assumed.

Skyworks:  The interpretation is that even if NS_35 is not signalled, you can still use the A-MPR given by NS_35 as MPR.

Ericsson:  Then it is not a band agnostic requirement

Apple:  Correct, the note is only there for Band 71

Agreement:  Can remove Note 4, Note 3 requires more consideration
On Note 2

Qualcomm:  Note 2 is about additions emission requirements, but this section is for A-MPR.  Emission requirements don’t belong here.

Ericsson:  The note is needed to indicate when the requirement applies; i.e., when NS_04 is signalled in both CG’s and UE configured for EN-DC.  Can work on the wording.

On Standalone requirements
Qualcomm:  Not necessary since the presence of other requirements already indicates that SA requirements do not apply

Intel:  Agree with QC

Ericsson:  The motivation for these changes is questions from RAN5 on applicability.  Can address this more generally.
Revision of CR needed.

	R4-1905773
	Draft CR to TS38.101-3 Intra-band EN-DC A-MPR  (CR)
	Intel Corporation
	Remove NOTE 4 “The A-MPR is applied as MPR if NS_04 is not signalled” of Table 6.2B.3.1.0-1

	Comments:

Contents already covered by Ericsson CR.

Noted.

	R4-1905774

	Draft CR to TS38.101-3 Correction to intra-band and inter-band EN-DC Pcmax
	Intel Corporation
	-
Update NR total backoff in intra-band EN-DC and inter-band EN-DC Pcmax to be MAX(MPR, A-MPR) to refelect the agreement in R4-1902926.

-
Correct a typo in configured output power for Intra-band contiguous EN-DC:

whenever NS_01 is indicated in CG 2 -for a UE not indicating support of dynamicPowerSharing, the MPRc is determined in accordance with sub-clause 6.2B.2.1 with parameters applicable for UEs not indicating support of dynamicPowerSharing and A-MPRc = 0 dB;

	Comments:

Ericsson:  A number of other “typo” errors in the Pcmax section.  Can we also correct the other errors in a revision of this CR?  But we have concern with MAX(MPR, A-MPR) because not consistent with standalone specification.  For inter-band, it is not MAX.

Intel:  SA spec for NR has already been corrected to use MAX(MPR, A-MPR)

Ericsson:  Ok, then no further concern with MAX(MPR, A-MPR)

CR agreeable in Ad-hoc session
Intel:  We prefer to agree to this CR and then have a separate CR for other corrections

Ericsson:  Ok, but need a tdoc number.  (Ericsson will lead)
Separate CR needed for other minor corrections (Ericsson)


	R4-1906141
	draft CR for TS 38.101-3 intra-band EN-DC Pcmax  (CR)
	Huawei, HiSilicon
	1.
Single RAT MPR/ANPR is used when LTE and NR UL transmission is not overlapped for UE without DPS capability

2.
ΔPPowerClass,EN-DC is added which is similar with inter-band EN-DC

	Comments:

On Delta_PPowerClass_ENDC
No concerns, agreeable in ad-hoc session.

On Non-DPS single RAT MPR/A-MPR

Ericsson:  Do not agree because it breaks the idea of non-DPS which cannot observe the other cell group
Qualcomm:  If the device is configured for EN-DC, the emission requirements for EN_DC apply so SA MPR/A-MPR would not apply

Huawei:  The purpose is to maximize the output power.  We can improve the wording and address the requirements.

Intel:  How does non-DPS know that the other RAT is not transmitting?  Similar to Ericsson’s concern.

Qualcomm:  Isn’t the UE configured for SUO so it knows ahead of time?
Ericsson:  When P_LTE+P_NR > P_ENDC and the UE is configured for TDM, then it is possible.

Intel:  For non-DPS, assumes the other RAT is transmitting in a worst case situation, so that is different from what is proposed here.

Huawei:  Agree if TDM pattern is configured, then UE can be aware.  

Setting Delta_PPowerClass as a range [0,3]

Ericsson:  The Delta_PPowerClass was introduced to use 23 dBm in calculation when PC2 is indicated as the power class.  Therefore, the Delta_PPowerClass needs to be 3 dB.  We are not against the idea of increasing Tx power, but this is not the right way to do it.

Qualcomm:  We also support the idea of improving transmit power without restricting to 3 dB backoff.

DCM:  Optimization is good, but increases complexity.  We need to consider the tradeoff.  In the past, we limited the number of power classes to simplify and minimize the diversity.  Now, we are creating continuum of power classes.  Not against if other companies want this.  Think about the impact of this change for future possible requirements.  If the impact is small, then it is fine, but changing everything for the sake of optimization may cause problems in the future.
Ericsson:  We need to remember and preserve the original intent of Delta_PPowerClass.  UE can configure different values, but we only have observability of the power at the antenna port.  Need to distinguish the value that is used for a calculation vs. a value that is reported for Pcmax/PHR.

Huawei:  Is Ericsson’s concern related to testability or to network usage?

Ericsson:  The equations for Pcmax in the UE spec are also used/assumed by the basestation.  Therefore, unknowns in these equations represent unknowns to the basestation as well.
Revision needed to capture agreement on Delta_PPowerClass_ENDC


	R4-1907113
	Corrections to Pcmax for EN-DC  (CR)
	Qualcomm Incorporated
	Delta_PPowerClass term is added to allow the EN-DC to fall back to PC3 from PC2.  P-MPR_EN-DC is also added to allow the UE when configured for EN-DC to apply power backoff to meet SAR.  Changes are only made to the EN-DC Pcmax terms, not to the comparison thresold to decide scaling or dropping.

	Comments:

Interdigital:  P-MPR is not already in the SA?

Qualcomm:  Not in all cases, for example 23 dBm per SA, but 26 dBm for EN-DC

Ericsson:  Still have concern P-MPR also related to scaling.  This would change the conditions for scaling in practice.
Qualcomm:  Does Ericsson believe that this is a problem?

Ericsson:  No, if P-MPR is applied to any of the two cell groups, then don’t need for EN-DC.  Related to FDD+TDD HPUE.

IDG:  PHR is reported per carrier, so how is this reflected?  Would this trigger split PHR report?

Huawei:  P-MPR_ENDC is not clear, similar comment as Ericsson.  It’s already available for each RAT.

Noted.

	R4-1906273
	Increasing the configured EN-DC power for FDD-TDD PC3
	Ericsson
	For FDD-TDD band combinations, the power during TDD burst can be increased by reducing the FDD power “permanently” (PLTE) and and utilize the TDD duty cycle in a power measurement averaged over at least a radio frame. It is proposed that changes can be implemented for PC3 already in Rel-15; an accompanying CR is supplied in R4-1906274.

	Comments:

Oppo: Power calculation assumes that the SAR effect is the same on each CG, which is not always true.
Ericsson:  SAR requirement itself it out-of-scope for RAN4.  We only provide provisions to help meet SAR.  P-MPR is always available.

CHTTL:  Should be considered for PC2.  P_LTE is configured by basestation so how can we ensure it is “permanent”?  Is P_LTE new signalling or reuse the existing one?

Ericsson:  If there is a limitation on output power measurement time, then it would have to be PC2.  P_LTE is permanent as long as device is configured for EN-DC.
Intel:  Example is based on nominal power, but when considering tolerance, the total power exceeds EN-DC MOP.

Ericsson:  Configured power is based on internal nominal UE values (Pcmax).  Tolerances are applicable at the antenna port (Pumax).  

Qualcomm:  is there a way to allow UE to exceed P_LTE where it is possible?  Otherwise, we see coverage impact.  Since P_LTE already exists today, can we already do what is being proposed?

Ericsson:  May require RAN1 work to relax P_LTE, but this violates the “permanent” condition so may impact regulatory acceptability

Intel:  Why 40% duty cycle assumed?  Don’t understand the lower bound tolerance being reduced.
Ericsson:  Common TDD config is 40% (config 1 and 2).  Lower range to allow UE to reduce power if duty cycle is high.

MediaTek:  Does this impact Rx calculation assumptions?  Do MSD’s have to be revisited?

Ericsson:  That’s not the intention.  When testing Rx requirements, we can limit the power.

Noted.  Way forward:  Gather more information for next meeting.



	R4-1906274
	Amendment of the configured EN-DC power for FDD-TDD PC3  (CR)
	Ericsson
	Clause 6.2B.1.3: the verification of the EN-DC power class is modified to an average over at least two radio frames in order to utilize the TDD duty cycle. The lower tolerance limit is reduced to accommodate measurement channels (RMC) will a duty cycle lowe than the maximum 0.4.

Clause 6.2B.4.1.3: the configured total EN-DC power for FDD-TDD band combinations can be set in a range (the lower limit is the existing for any inter-band EN-DC combination). The upper limit can exceed 23 dBm for PC3 (the average power over two radio frames is still not exceeding 23 dBm). The FDD power is reduced by configuring

	Comments:

Softbank:  Not clear whether this is allowed by Japanese radio law for PC3.
Noted


	R4-1906275
	Applicability of SA requirements for UE configured with EN-DC (Pcmax)  (CR)
	Ericsson
	Clause 6.2A.4: the applicability of the requirements on the measured output power and the relation to the SA requirements are specified in detail. Paragraphs referring to requirements in complete sub-clauses of the SA specifications (albeit with modifications) are removed.

	Comments:  

Qualcomm:  We think that the “unless otherwise specified” and the fact that EN-DC Pcmax is already specified, we don’t think that the clarification is necessary.
Ericsson:  We have received questions from RAN5.  DCM CR has similar idea.

Qualcomm:  Perhaps RAN5 can send an LS if they are uncertain

Ericsson:  We can do that, but we expect questions from RAN5 which will require extensive overhaul of the specification

Intel:  Not clear about new addition on non-overlapping and overlapping case

Ericsson:  The existing statement indicates that the UE must meet the SA output power requirement, but it cannot meet that.

Huawei:  If P_LTE and P_NR are not configured, what is the expected behaviour?

Ericsson:  if not configured, the power class applies

Noted.


Rel-16 improvements

	R4-1907165
	DC_(n)71AA Reference Sensitivity Test Conditions for REL-16
	Skyworks Solutions Inc.
	Intra-band EN-DC power sharing applied to DC_(n)71B MSD test points.  The intention is to identify maximum Tx power on each carrier while meeting emission requirements.  These Tx conditions are then proposed to be used in the MSD test.

	Comments:

Qualcomm:  Is the concern that MSD is derived assuming max power, but that MPR limits the actual Tx power?

Skyworks:  MSD is ok for TP1, 2, and 3 since they were derived with UL at max power.  But if TP4 is applied with allowed MPR, then the MSD is not meaningful.

Skyworks:  The normal RAN5 procedure of issuing PC up commands may not work for EN-DC with power sharing.  How is RAN5 intending to issue power control up commands without dropping NR?

Ericsson:  The only way to achieve this is to set appropriate P_LTE limit to reserve power for NR.

Companies are encouraged to communicate with their RAN5 colleagues to bring awareness of this issue for EN-DC power sharing.

Noted.

	R4-1906025

	Inner and Outer Allocation Definition for Release 16 Intra-band Contiguous UL CCs
	Skyworks Solutions Inc.
	Proposals for Release 16:

•
Opportunity to define inner and outer allocation and their respective back-off requirements for intra-band contiguous UL cases in a similar way than presented in this paper is studied in Release 16.

•
Priority is to define for NR UL CA (equal PSD assumption helps further)

•
Applicable requirements in the aggregated channel bandwidth is FFS

•
Applicability to EN-DC and NE-DC cases is FFS

	Comments:

Qualcomm:  If we define requirements for non-contiguous allocations in Rel-16, would that cover this?

Skyworks:  It is similar.  Prefer to prioritize this first.

Sprint:  Support the idea.  Conceptually, it is similar to what we’ve done for EN-DC in B41/n41.

Apple:  Lots of equations that need to be calculated right before the transmission.  Is there enough computing power in the chipset?
Sprint:  We have a proposal that A-MPR is calculated at each transmission, so we hope it works.

Skyworks:  Today, we already have to calculate A-MPR based on allocation size.  This isn’t much more complex.

MediaTek:  Is there a case where one allocation is inner and the other is outer?

Skyworks:  Only the NR can make the determination of inner and outer based on knowledge of LTE and NR allocation.  Inner and outer may not be the appropriate wording, but the concept is IM3 reach.

Noted.

	R4-1906957

	Further Discussion of SCG MPR/A-MPR and PCMAX for EN-DC with Dynamic Power Sharing

	Motorola Mobility España SA

	

	Comments:  

Sprint:  Differing opinions on whether B=True allows NR drop, or only impacts Pcmax testing.  We had previously proposed using actual power rather than configured power, but the tolerances allow dropping even more frequently.

Motorola:  According to RAN4 spec, can drop when B=true since there is no Pcmax_L for SCG.  Should specify the desired behaviour and see if the tolerances can be accommodated.

Ericsson:  Support Proposal 3.  RAN1 specifications govern the UE behaviour, but we can only test at max power with up commands.  In RAN5, we propose that power limits can be used (P_ENDC, P_LTE, P_NR).

Motorola:  Simultaneous transmission is not the same as DPS.  No guarantee that if MCG power is reduced that the SCG power goes up.

Intel:  Agree with Ericsson and Sprint.  Pcmax limits defined in RAN4, but power sharing in 38.213.  Need to consider both in the RAN5 test case.

Motorola:  RAN5 can only test RAN4 core requirements.  Cannot test RAN1 behavior directly.
Skyworks: 
Motorola:  Table assume UE can drop the SCG when B=TRUE.
Qualcomm:  there is an ongoing RAN5 email discussion on these very issues

Intel:  RAN4 doesn’t define everything for RAN5.

Noted.


Rel-16 A-MPR improvements for EN-DC 41/n41

	R4-1907064 


	Allocation based A-MPR for B41/n41 EN-DC
	Sprint
	Proposal: RAN4 should agree in principal that the LTE and NR allocations should be used for A-MPR calculations.

	Comments:

No concerns expressed

Proposal can be agreed.

	R4-1907065
	Additional A-MPR curve for B41/n41 EN-DC
	Sprint
	Proposal: Agree in principle to add a new, third, A-MPR curve to the Rel-16 B41/n41 EN-DC A-MPR definition, to represent the case where R-IM3s must be held below -25 dBm/MHz, but those IM3s do not overlap with spectral regrowth from the single channels.

	Comments:

Qualcomm:  Prefer to see overall improvements that can be applied generally before agreeing the particular improvement proposed here.

Sprint:  Agree with general approach, but don’t want to give up what we see as simple change with large gain.

Skyworks:  Can we quantify the improvement?

Sprint:  We don’t have measurements to quantify the gain yet.  We’ll work on that.

Sprint:  The issue/optimization here won’t apply to other bands.  This comes from the special protection region for this band.

Skyworks:  Band specific requirements can be treated

Sprint:  What we have done previously and what we are optimizing now are specific to this band.

Noted.
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