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1. Agenda
1.1. PSD condition to allow dropping NR carrier
	R4-1900428
	The PSD condition for intra-band EN-DC
	Ericsson
	Simulations of unwanted emissions and impact on EVM on the CG with lower PSD indicate that a PSD criterion on the CG power is not motivated, neither from an unwanted emissions nor an EVM perspective. The back-off of the total signal is sufficient. We propose that the PSD condition be removed, both for the contiguous and non-contiguous cases. An accompanying CR can be found in [1].

	Ericsson:  Worst case was observed to be ~3dB difference, but emissions and EVM were easily met

Intel: What kind of PA was simulated?  For EVM, was IQ image from larger carrier to weaker carrier considered?

Ericsson:  Standard PC3 PA was used, same as used for all MPR simulations.  Image was also considered, single FFT/PA.
Qualcomm: Which modulation for EVM?

Ericsson:  64QAM, MCS=24. 

	R4-1900429
	Removal of the PSD condition for intra-band EN-DC power control
	Ericsson
	CR according to R4-1900428

	

	R4-1901879
	PSD difference for intra-band EN-DC PCMAX
	Qualcomm Incorporated
	 •
DC_(n)71: PSD difference criterion of 6 dB is required.

•
DC_3_n3:  Only single switched uplink is supported in Rel-15 so discussion on PSD difference is not applicable.

•
DC_(n)41 and DC_41_n41:  PSD difference criterion may not be needed based on limited number of waveforms measured.  Other companies are encouraged to confirm these results since they represent only a single PA and only a small number of waveforms.

	Skyworks:  We have done more measurements.  Large PSD differences some have ACLR in gap, but that might be due to the other issue related to NC case.  Aside from ACLR issue, don’t think 6 dB PSD check is needed.
Ericsson:  Is the large PSD difference and IQ/ACLR corrupting smaller carrier a rare case for co-sited deployment?

Huawei:  Did Skyworks consider EVM?

Nokia:  For EVM test case, only one carrier is allocated so would not fail test.  In real operation, they should work together but how is it better to drop NR than degrade EVM?
Skyworks:  PSD was related to ACLR.  EVM was considered but not related to PSD since only tested with one carrier.  In the network, the PSD difference could be larger than 6 dB and still not have EVM problem.  This is a network consideration rather than UE.

Ericsson:  Even if first Tx is corrupted, gNB may still be able to use that information in Hybrid ARQ.




Chair:  Do any companies think we still need more evaluation or remove PSD?

Huawei:  Further study needed.  Keep in brackets in the specification.

Intel:  Same as Huawei.

Ericsson:  What is the exact issue of concern?  We need to close this.

Intel:  Will come back next meeting with results.

Huawei:  First meeting to propose removing this requirement.

Ericsson:  How would this be tested if we were to include PSD?

Huawei:  Concern is single PA case.

Sprint:  Is two PA case ok?

Huawei:  1PA/2PA is capability signaled.  Can not exclude single PA.

Ericsson:  Can we only consider the PSD difference only for a UE that signals 1PA?

Huawei:  Different understanding about this capability.

Skyworks:  Understand that we need more time/measurements, but how do we get to agreement?  What is needed?  What is the way forward?

Ericsson:  This is Rel-15 change we are considering, even if it happens at next meeting.

Conclusion:  No agreement, companies need more time.

1.2. A-MPR for NS_04

	R4-1900897
	Intra-band 41 ENDC AMPR verification
	Skyworks Solutions Inc.
	In this contribution required back-off needed to meet stringent NS04 requirements was measured under a large set of channel configurations, RB allocation and across the valid ENDC power sharing between LTE and NR applying AMPR allowance. The set of measurements exceeds 30000 test points and is provided in a separate contribution [5] for reference, this contribution focusing on the worst cases. These results have also been gaged against MPR spurious emissions of -30dBm/MHz and band 40 protection with 10dB filter rejection (-40dBm/MHz) and are used in [3, 4]. This allowed the following proposals.

Proposal 1: AMPR equations for Type 1 UE are kept as per CRs [1,2]

Proposal 2: PSD check 6dB threshold is kept in brackets as further optimization should be feasible in release 16

Proposal 3: 1dB extra NS04 -13dBm/MHz IMD3 AMPR is added for Type 2 UEs at least for large total allocations (6dB for B values > 2)

Proposal 4: further optimization in AMPR values (especially for small allocation), PSD check threshold and power sharing mechanism may be further studied in Release 16.

	Sprint: Need more time this week
Chair:  Proposal 3 is what we are considering.  Other views?  No other concerns expressed.


	R4-1900919
	Full Set of Intra-band 41 ENDC Measurement Results
	Skyworks Solutions Inc.
	Complete set of measurement data for reference.  Thank you!

	

	R4-1901997
	draft_CR TS 38.101-3 type 2 UE DC_(n)41 and DC_41_n41 NS04 AMPR correction
	Skyworks Solutions Inc.
	This is a Rel-15 Cat F draft CR.

Based on measurements 6dB AMPR is needed to meet -13dBm/MHz NS04 emissions and ACLR for B > 2. This is the value for Type 1 UEs but Type 2 UEs have MA is reduced 1 dB and could fail emission 

MA is reduced 1 dB for type 2 UEs only for B <2

	


Conclusion:  Sprint needs more time to review the data this week.
1.3. A-MPR for NS_35

	R4-1901682
	Back-off measurements for DC_(n)71AA A-MPR
	Skyworks Solutions Inc.
	Observation 1: In the ACLR limited plateau region (Figure 3-A), measured data is within 1.2 dB from simulated values.

Observation 2: The A-MPR tables valid at RAN4#87 provide ample margin with regards to PNR values obtained by measurements. From a measurement perspective, the extra 1 dB added in RP#82 does not appear to be necessary for RBtot >=20. Simulation data indicates it is not needed across the entire range of RBtot values.

Observation 3: The measured PSD difference between the MCG and PCG exhibits a large spread depending on the operating point: -10.1 to 19.8 dB in Fig.9-A, -3.7 to 8 db in Fig.9-B, -6.6 to 3.9 dB in Fig.9-C.

Observation 4: The measured and simulated data indicate that it is possible to avoid NR dropping even for PLTE >= 15 dBm. It can also be seen in Fig.9-A that for PLTE <=12 dBm, it is possible to operate NR at power levels >= 20 dBm.

	Skyworks:  Updated data to complete the curves is now available.  (revision needed)

Chair:  Follow-up CR coming?  Would these changes be proposed for Rel-15?  Or Rel-16?

Skyworks:  Not planning CR for Rel-15.  If anything, this would be Rel-16 as agreed in WF from last meeting.




Conclusion:  Further work for Rel-16.
1.4. MPR or A-MPR for intra-band EN-DC (specific for B41/n41?)
	R4-1900917
	Band 40 Protection from Intra-band 41 ENDC
	Skyworks Solutions Inc.
	 Proposals for Band 40 protection in asynchronous operation:

Proposal: Only synchronous Band 40 and Band 41 operation is assumed and Band 40 protection should reflect a level such that -30dBm/MHz MPR value is sufficient.

If not agreed we observe the following:

•
Network Signaling is needed for UE to know if Band 40 and Band 41 are operated synchronously.

•
Reduction of Band 41 spectrum in China starting at 2515MHz and better than 10dB B41 filter rejection at top of Band 40 is assumed.

•
for DC_(n)41 UL AMPR: type 1 UE NS04 IMD3 -13dBm/MHz AMPR values may be used for total back-off with 1dB additional back-off  for AMPR (NSXX) for B>2.

•
for DC_ 41n41 UL AMPR: type 1 UE NS04 IMD3 -25dBm/MHz AMPR values may be used for total back-off for AMPR (NSXX) with addition of 1dB for the last section (MA=13dB for B>2) for total TX bandwidth< 120MHz.

•
20dB filter rejection is assumed if total TX BW > 120MHz must be supported and -30dBm/MHz MPR is sufficient.

	Skyworks:  Band 40 coex should be under A-MPR.  -30 dBm/MHz is MPR but current NS_04 only meets -25 dBm/MHz.
Qualcomm:  1dB is not enough to reach -30 dBm/MHz from -25 dBm/MHz.  We are still taking measurements.

Qorvo:  ACLR was set to -31 dB?  This might account for the discrepancy.

Skyworks:  Yes, 31 dB ACLR.  Measurements were done based on PC2 worst case.  

Huawei:  Agree with Qualcomm that 1 dB is not sufficient.  3 dB was proposed at the last meeting.

Skyworks:  These are observations from our measurements, not necessarily spec proposals.  Can accept the idea that more might be needed for the spec.  The difference from last time is that we checked the incremental A-MPR needed from -25 dBm/MHz to -30 dBm/MHz.



	R4-1900918
	MPR for Intra-band 41 ENDC outside the US
	Skyworks Solutions Inc.
	In order to seek completeness of Release 15 specification for these band 41 ENDC combinations, and guarantee release 15 UE behavior in networks outside the US it is proposed to have an MPR specification to in order to meet -30dBm/MHz spurious emissions requirements. For completeness howerver MPR for Em and ACLR for the contiguous case would be needed and NS04 -13dBm/MHz and -25dBm/MHz back-off can be used for DC-41_n41 MPR. 

Proposal 1 for DC_(n)41 UL: type 1 UE NS04 IMD3 -13dBm/MHz AMPR values are used for total back-off for -30dBm/MHz MPR which provides margin at low total allocation values but is necessary for large total allocations including associated PSD check.

Proposal 2 for DC_41_n41 UL MPR: type 1 UE NS04 IMD3 -25dBm/MHz AMPR values are used for total back-off for -30dBm/MHz MPR with addition of 1dB for the last section (MA=13dB for B>2).

Observation: 

•
for DC_41_n41 type 1 UE NS04 IMD3 -25dBm/MHz AMPR values and type 1 UE NS04 IMD3 -13dBm/MHz AMPR values can be reused for MPR related to corresponding limits as they are subject to IMD3 issues as well.

•
For DC_(n)41 MPR for SEM needs further study.

	

	R4-1900842
	[41 ENDC]Draft CR for 38.101-3 adding new signalling value AMPR for DC_(n)41
	Huawei, HiSilicon,CMCC
	This is a Rel-15 Cat B CR.
In China, general intra-band MPR requirements can’t cover the problems of IMD3 between band41 and n41. So we need to add new signalling value and AMPR to address this problem.

Adding new signalling value and intra-band ENDC AMPR requirements for DC_(n)41. Table 6.2B.3.1.0-1 and 6.2B.3.2.0-1 is corrected. Some editoral errors are corrected.

	

	R4-1900843
	[41 ENDC]Discussion on DC_(n)41 AMPR for NS_01
	Huawei, HiSilicon,CMCC
	Based on the analysis, RAN4 needs to discuss how to cover the problems of IMD3 between band41 and n41 for intra-band ENDC combinations. A draft CR [3] was proposed to solve the problem.

Proposal 1: Use NS-01 (A-MPR) to define the power backoff required by intra-band EN-DC combination in B41/n41 to meet general SEM and SE requirements.

Proposal 2: We propose a CR [3] to solve the problem, referring to sub-clause 6.2B.3.1.2 and 6.2B.3.2.1 from TS 38.101-3 with AMPR modification to meet -30dBm/MHz which is based on the test result [4].

	Qualcomm:  Why NS_01?
Huawei:  Using NS_01 would not require any change to 38.101-1.

Ericsson:  Conflict between Note 4 and new NS_01 entry in the table.  NS_01 could be applied only when configured for EN-DC.  Or specify a new NS.

Sprint:  If you don’t need to protect Band 40, then it is just MPR.  If you do need to protect Band 40, then new A-MPR might be needed.  Is this the correct understanding?

Dish:  The intention for Note 4 was needed for coex with US bands, so the allowed backoff needs to be there even without signaling NS to meet -50 dBm/MHz.  So we use this A-MPR as MPR.

Huawei:  Did not consider UE coexistence.  A new NS signaling could be created.  This CR is for general SEM, spurious, ACLR.

Intel:  Without Note 4, what is the backoff allowed?  

Ericsson:  Is the issue that UE coex is an issue whenever EN-DC is configured?

Ericsson:  Possible solution is the allow the backoff if NS_01 signaled in LTE cell and any other applicable NS signaled in NR cell.



	R4-1900426
	Correction of the applicability of MPR for EN-DC
	Ericsson
	This is a Rel-15 Cat F CR

For intra-band EN-DC MPR applies according to stand-alone specifications unless A-MPR is specified in the A-MPR clauses (then MPR is included). But if NS_01 is indicated on both CGs, then MPR also applies regardless of any specification of A-MPR. The exception MPR = 0 dB should be defined in the Pcmax clause where both MPR and A-MPR are applied to the maximum output power. 

Clause 6.2B.2: the reference to the MPR exception is changed from 6.2B.3 (A-MPR) to 6.2B.4 (configured power).

Clause 6.2B.3: it is clarified that the A-MPR is the total back-off including MPR.

6.2B.4: the MPR = 0 exception is specified, applies wheneever A-MPR (according to 6.2B.3) is allowed by NS signaling.

	Qualcomm:  Isn’t this also in other NS A-MPR clauses?
Apple:  This was added because there was nothing previously for even single carrier meeting SEM, etc.  Additionally, we need something for EN-DC dual uplink – for -30 dBm/MHz MPR, for Band 40 coex, etc. 

Ericsson:  IMD’s are only a problem with overlapping transmissions where power, allowed backoff are defined in Pcmax section.

Apple:  Even w/o IMD’s, still need backoff for single carrier transmission SEM.  

Ericsson:  That would be covered by MPR.  A-MPR could be zero for that.

	R4-1900427
	Correction of applicability of A-MPR for intra-band EN-DC combinations
	Ericsson
	The specification of A-MPR with NS_04 indicated is ambiguous: it is stated that A-MPR is applied as MPR if NS_04/NS_35 is not signaled, which can be given several interpretations. 

It is not specified that the A-MPR only applies for UEs configured with EN-DC. If so then combinations of NS values can be given a meaning.

In general, the standalone requirements also applies unless otherwise stated, from clause 4.1: “Terminal that supports EN-DC configuration shall meet E-UTRA requirements as specified in TS 36.101 [4] and NR requirements as in TS 38.101-1 [2] and TS 38.101-2 [3] unless otherwise specified in this specification”. These standalone requirements may not be met for UEs supporting simultaneous UL transmissions.

Clause 6.2B.3: it is clarified that the A-MPR applies for UEs configured with EN-DC. For these the A-MPR applies when the appliccable combinations of NS values are indicated (NOTE 2 modified). NOTE 3 and NOTE 4 are ambigous and removed – if the combination of NS values are not applicable the A-MPR is not allowed. Any MPR should be according to clause 6.2B.2.

Clause 6.5B.2.1.2, 6.5B.2.2: the stand.alone requirements do not apply for UEs configured with EN-DC.

	Qualcomm:  NS_01/NS_01 is the default from the basestation.  Do we want that to be used for region specific A-MPR?
Apple:  We need to completely specify MPR including -30 dBm/MHz.

Sprint:  Agree with Apple that -30 dBm and SEM need to be met.  But we need another NS values for UE coexistence.

Skyworks:  -30 dBm/MHz is MPR.  Protection is A-MPR.

Nokia:  But Skyworks used China allocation in -30 dBm, making it region specific already.

Dish:  Disagree to having band protection under A-MPR.  The band protection of legacy bands cannot be compromised.


Issues to resolve:

MPR to meet -30 dBm/MHz spurious emissions, SEM, ACLR, spurious emission

Backoff needed to meet coex with other bands.  Should this be built into MPR or by A-MPR?  US bands?  China?

Organization of MPR, A-MPR specification:  whether to specify in A-MPR section or Pcmax section?  How to specify backoff as MPR+A-MPR, max(MPR, A-MPR), A-MPR only, etc.
How to signal.  NS_01 + NS_01?  New NS value? 

Band specific MPR or not?  We had agreed last meeting not to have band specific MPR.

1.5. In-gap ACLR for NC intra-band EN-DC
From Skyworks

For non-contiguous UL ENDC, looking at the data and some of the scenarios I wanted to check on some corner ACLR cases, I came across what I think does not work anymore with “non-equal back-off” in ENDC after we changed so that LTE power is always granted and thus there can be significant difference between LTE and NR power.
Chair:  Is there an official tdoc where this issue is described?
Skyworks:  Can revise an existing document or create a new one.

Apple:  We made a mistake in the ACLR definition.  IBB is a composite mask which could be a solution here as well.
Intel:  No ACLR requirement in-gap when you have unequal PSD is another possible solution.

Ericsson:  C-ACLR is defined in the basestation spec.  Could be used here also.

Skyworks:  The problem may exist outside the gap as well.  C-ACLR may not work.

Sprint:  Agree with Intel not test have a requirement.  For 2PA, the test case would be complicated.

Intel:  ACLR is not flat, so depends on gap width.

Conclusion:  This is recognized by companies as a problem that needs to be solved.  Solution is TBD though several options were presented.
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