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Ad-hoc meeting on Pcmax sub-clauses and other related corrections (EN-DC, NR CA and other corrections)

Configured output power for EN-DC

Inter-band Case within FR1:

R4-1809767	Inter-band EN-DC  - Pcmax approach explained	InterDigital, Inc.

Proposal 1: When the UL grant for NR side is known in the same time or before LTE UL grant, then a generic Pcmax range based on both LTE and NR UL grants can be defined.
Proposal 2: When the UL grant for NR is coming after LTE UL grant and the transmissions are overlapping the Pcmax (p,q) for a pair of transmissions can be based on the LTE Pcmax_L.
Proposal 3: For the upper Pcmax limit for a pair of overlapping transmissions of LTE and NR, both individual higher limits can be considered because they are based on semi-static configured values.
E///: Both LTE and NR limits have to be considered in order to have a Pcmax total to be used by RAN1 spec.
QCOM: When the lower power is the problem we have to accommodate the dropping NR.

R4-1810057	Pcmax for EN-DC	Ericsson
For UEs supporting dynamic power sharing, the total power PEN-DC,total  can be configured on a slot basis in the range

	PEN-DC,total_L <  PEN-DC,total <  PEN-DC,total_H
where the limits are the sum of the lower and upper limits for the CGs

	PEN-DC,total_L = MIN{10 log10 (pCMAX_L,MCG + pCMAX_L,SCG), PPowerClass,EN-DC, PEMAX,EN-DC}
	PEN-DC,total_H = MIN{10 log10 (pCMAX_H,MCG + pCMAX_H,SCG), PPowerClass,EN-DC, PEMAX,EN-DC}




with pCMAX_L,MCG = pCMAX_L,c(1) and pCMAX_L,MCG = pCMAX_L,c(2),f for cell c(j) of CG j as specified for subframe  in [36.101] and slot  in [38.101-1], respectively. The above expression depends on the sub-frame/slot pair (,). 

Propose as well: 
1. To have P_NR specified in both 38.101-1 and 38.101-3, while P-LTE only in 38.101-3




Issues to be sorted out, before going to CRs:
1. Is the processing timeline differentiation for Pcmax_L evaluation proposed by InterDigital acceptable?
2. Is the proposal from Ericsson: PEN-DC,tot = 10log10([image: ]) = Ppowerclass,EN-DC + 0.3 acceptable?
3. Is the measured power approach from Ericsson’s CR acceptable?
4. New issue: Teval for NR part of the EN-DC.
There are a few common points in these proposals while the differences are mentioned above.
Offline – Monday Sept. 20th:
E///: on issue 2: Type 2 UEs only. Not related to power sharing Type 1 UEs.
E///: issue 1 from InterDigital is not acceptable and we have to stay with the pair definition  anyway.
Qualcomm: agrees with issue #1 from Interdigital (after back-office double check).
CRs:
R4-1809768	Pcmax for inter-band EN-DC FR1 draft CR	InterDigital, Inc.
R4-1811188	draftCR on inter-band EN-DC Pc,max within FR1 for TS 38.101-3	Huawei,HiSilicon 
The above two CRs are similar, still Huawei’s 1188 specifies the situation when NR is dropped. InterDigital’s, explains that if the UL grant for NR comes too late, then Pcmax range is based only on LTE side and NR can be contained in the range if still transmitted.

R4-1810980	Pcmax for inter-band CA	Qualcomm Incorporated 
(not available)
R4-1810058	Configured output power for EN-DC	Ericsson (Big CR for EN-DC)

Discussion:
The main discution was around the Pcmax_EN-DC_L evaluation. 
Main positions:
E///: Consider always the pair.
The others seem to agree with an Pcmax_EN-DC_L based on Pcmax_LTE_L only what the power limited situation occurs or the NR UL frant comes late.
Possible Way Forward:

In the end we took the InterDigital proposal in R4-1809768 and in the online drafting, based on proposals from Qualcom and Nokia, the following UE behavior for Pcmax_EN-DC_L was drafted:
Further check the following If {} then {} else {} behavior, until next session
. R4-1809768 to be revised in R4-1811484
PCMAX_ EN-DC _H(p,q) = MIN {10 log10 [pCMAX H _ E-UTRA,c (p) + pCMAX H,f,c,NR c(q)], PEMAX, EN-DC ,PPowerClass, EN-DC}
And:
If {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q)] > MIN { PEMAX, EN-DC ,PPowerClass, EN-DC}or {NR UL grant comes later than LTE UL grant}}
Then 
PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) ], PEMAX, EN-DC ,PPowerClass, EN-DC}
                         Else
PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q)], PEMAX, EN-DC ,PPowerClass, EN-DC}

The Pcmax_H part is OK.
The Pcmax_EN-DC_L is still in the work.



Intra-band Case within FR1:
R4-1810056	Power control for EN-DC: power back-off and UL timing	Ericsson
Propose a resolution that:
1. the PRB allocation on the LTE CG (MCG) is known to the NR CG (SCG), but the PRB allocation on the SCG is not necessarily known to the MCG
2. the A-MPR for the total UE power [image: ]is determined by the PRB allocations on both CGs and the UL power is limited by the Ppowerclass,EN-DC and cell-specific P-Max,EN-DC (if specified)
3. the A-MPR on the MCG is determined by the PRB allocation on the MCG only and the UL power is limited by the Ppowerclass,MCG, the cell-specific P-Max and the dedicated P_LTE (if present)
4. the A-MPR on the SCG is the same as that for the total power [image: ] and limited by the Ppowerclass,MCG and the cell-specific P-Max and the dedicated P_LTE if present
Hence the A-MPR for the SCG work like for UL CA for LTE: the A-MPR is the same as for the aggregate signal and the maximum power on the SCG as governed by the NR power class is the same regardless of the presence of another carrier (CG). 
For PH reporting (including extended reporting for LTE) 
1. the PHR on the MCG is determined by the PRB allocation of the MCG as indicated in the LTE UL_SG (signalling grant) in accordance with LTE UL timing 
2. the PHR on the SCG is determined by the allocation of both CG (hence the A-MPR for the total UE power) based on the NR UL_SG accordance with NR UL timing and (internal UE) information about the MCG allocation from the LTE UL_SG arriving earlier.


[bookmark: _GoBack]R4-1809764	Intra-band EN-DC options for Pcmax	InterDigital, Inc.

Proposal 1: For Rel-15 timeframe for type 1 UEs implement Option 1 where UL NR grants are known before or in the same time with LTE UL grants.

R4-1811251	PCMAX for intra-band EN-DC	Qualcomm Incorporated
This paper assumes that full knowledge of both LTE and NR grants is available and is applicable only to dynamic power sharing capable UE’s.
Proposal:  Option 1 is adopted.  PCMAX for intra-band EN-DC shall be defined as a composite requirement without including any power split assumptions in the per-CG PCMAX equations.  PUMAX is taken as a sum across all CG’s and lower bounded by PCMAX_L,ENDC with tolerance.
Proposal:  Simultaneous transmission in both cell groups is only supported when transmissions are synchronized and when the PSD difference between the two carriers is within [FFS] dB.


Issues to be sorted out for intra-band EN-DC:
1. InterDigital: It is acceptable to have LTE and NR timelines aligned and have a simple approach for release 15 as suggested in InterDigital’s Tdoc 9764? Also, A-MPR is applied flat on both RATs CCs.
2. Ericsson’s proposal based on 10056 above acceptable?
3. Is Qualcomm approach acceptable?
4. Shall we consider the UE capability introduction for the LTE/NR timelines right now for the requirement definition?
5. Huawei’s CR proposal: This is somehow the inter-band EN-DC CR copy/pasted in the intra-band subclause (it has errors inside – “inter-band term is present”). There is no A-MPR rule other than pointers to the A-MPR,c sub-clauses.
Offline on Monday Sep. 20th:
Issue 1: 	For: IDCC, Sprint 
Against: E///, QCOM
Issue 4:  	For: Nokia open for this possibility, Sprint, 
Against: QCOM, E///


CRs:
R4-1810058	Configured output power for EN-DC	Ericsson (Big CR for EN-DC)
R4-1809765	Pcmax for intra-band contiguous EN-DC FR1 draft CR	InterDigital, Inc.
R4-1809766	Pcmax for intra-band non-contiguous EN-DC FR1 draft CR	InterDigital, Inc.
R4-1811190	draftCR on intra-band EN-DC Pc,max for TS 38.101-3	Huawei,HiSilicon
R4-1811252	PCMAX for intra-band EN-DC	Qualcomm Incorporated


Others: (Single UL operation analysis)
R4-1810893	System level performance evaluations of case 1 single Tx solutions	Ericsson

Way forward: Proposed to go forward with 2 options draft CRs that will be prepared as follows:
1.Nokia will draft a CR type Tdoc with the assumption that UE capability for the processing time is agreed based on 10422 Tdoc.
2. Ericsson will draft a CR type document with the assumption that UE capability is not agreed and we go with the RF assumptions for A-MPR applicability. It will be based on 

Decision on which way we go: pending on the A-MPR for intra-band EN-DC decision.
Still we will have only 2 options to choose from.


EN-DC inter-band including FR2:
R4-1810054	Pcmax for Rel-15 inter-band EN-DC for FR1 and NR in FR2	InterDigital, Inc.
Ericsson big CR is suggesting a text as well.
Way forward: Not yet discussed.

Configured output power on FR2 related corrections

R4-1811325	DRAFT CR for PCmax FR2 correction	Qualcomm Incorporated
R4-1809840	Configured transmitted power tolerance in FR2	Intel Corporation
And related CR in:
R4-1809850	Draft CR to TS 38.101-2 update the Pumax tolerance table for configured transmitted power	Intel Corporation

Note: If both agreed, 1325 and 9850 may be combined into a Single CR in order to avoid any collision.

Way forward: to be moved in the UE RF session







Configured output power on FR1 related corrections (6.2.4 sub-clause):

R4-1810552	Correction of reference tables	OPPO (in the UE RF session)

To be moved in the UE RF session:
switch (SRS related):

R4-1810553	Discussion on additional IL caused by SRS switch	OPPO
And the CR:
R4-1810551	Introduction of SRS switch IL for 4.9GHz	OPPO


















NR CA not yet discussed:
NR CA related Tdocs:

R4-1809758	Pcmax for NR CA considerations in FR1	InterDigital, Inc.

CRs:

R4-1809759	Pcmax for intra-band contiguous NR CA FR1 draft CR	InterDigital, Inc.
R4-1809760	Pcmax for intra-band non-contiguous NR CA FR1 draft CR	InterDigital, Inc.
R4-1809761	Pcmax for inter-band NR CA FR1 draft CR	InterDigital, Inc.

Issues to discuss: Are the proposals in 9758 acceptable for FR1 combinations?
Observation 1: Case 1 from RAN1 agreement can be assimilated to intra-band contiguous or non-contiguous with a single PA UE implementation.
Proposal 1: For Case 1, meaning same numerology across synchronous CCs having the same PUSCH/PUCCH durations, intra-band contiguous and non-contiguous LTE CA requirements can be reused with the appropriate NR spec parameters pointers.
Observation 2: Case 2 from RAN1 agreement can be assimilated to inter-band with two PA UE implementation.
Proposal 2: For Case 2, meaning overlapping UL transmissions and different numerologies inter-band LTE CA requirements can be re-used with the appropriate NR spec pointers.
Aggrements:


If time allows:
R4-1809762	MPR applicability for multiple slot transmission type for FR1 draft CR	InterDigital, Inc.

R4-1809763	A-MPR applicability for multiple slot transmission type for FR1 draft CR	InterDigital, Inc.
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