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1	MPE


Discussion:
More than one hour was spent on discussion but no conclusion was reached. Following draft WF is the version that was discussed last. Qualcomm continues drafting the WF and LS to RAN2.


2	Intraband CA DL extension


Discussion:
WF was revised in AH and following WF was agreeable to companies present in the AH.


3	DL Interband CA


Discussion:
WF was revised in AH and following WF was stable except the MRTD slide needs further discussion. Nokia continues drafting the WF.


4	Beam correspondence


Discussion:
30 minutes was spent on discussion, but no conclusion was reached. Following draft WF is the version that was discussed last. Apple continues drafting the WF.


5	Non-contiguous UL CA MPR assumptions


Discussion: was not discussed
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Background: Options for MPE solutions in the WF agreed in RAN4#92 bis [1]

Rapid indication methods

P-MPR

Before P-MPR is taken

While P-MPR is applied

Can be one bit or include more information

Alert/Emergency signal to indicated back off is about to happen

Is this alert only or does it contain more information?

Assistance information methods

Energy headroom

How much energy UE has for transmissions until specific time

Power headroom

PHR reporting is in place already

Exposure headroom

Dynamic or Multiple maxUplinkdutycycle









Agreements in RAN4#93

RAN2 based signaling solutions are evaluated to be sufficiently fast for the FR2 MPE purposes

RAN4 shall request RAN2 to develop signaling solutions for FR2 MPE purposes  with the following assumptions;

RAN4 understands MAC-CE is preferred method

MPE event related assistance Information provided by the UE to the network: amount of P-MPR

P-MPR is indicated to the network, the range and values are [1-5, 5-10, 10-15, >15]; 

Dynamic duty cycle

Report should be configurable as periodic, a-periodic and triggered. Configurable periods and trigger conditions are FFS 

RAN4#93 send LS to RAN2 with the above-mentioned signaling of FR2 MPE information in #94 meeting so that RAN2 start working on its signaling solutions

RAN4#94 may provide additional information







WF on FR2 MPE Enhancement
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Background

Rel-16 DL CA BW enhancement feature is definition of DL-only frequency coverage spectrum [5]

Spectrum covered by Rel-15 DL frequency separation does not have the same properties as spectrum covered by Rel-16 DL-only spectrum

They cannot be added into a single parameter

Separate signaling must be introduced to describe properties of DL-only spectrum

Any new signaling must be backward compatible with rel-15

























Way forward on signaling aspects

Extend the frequency separation class definition in Rel-16 to include the following values for Fs:

{800, 1000, 1200, 1400, 1600, 1800, 2000, 2200, 2400} MHz

Introduce a new DL-only frequency separation class, Fsd, such that:

A UE which has no restriction on the placement of UL coverage spectrum within the DL coverage spectrum does not signal this parameter

A UE which needs to restrict the placement of UL coverage spectrum within the DL coverage spectrum signals Fs and also signals Fsd

The following values for Fsd are used: 

{200, 400, 600, 800, 1000} MHz

The spectrum covered by the DL-only frequency separation shall be located relative to bidirectional spectrum(*) in one of two configurations:

Extends on one side

Extends equally on both sides, half on each side

FFS if both-sided DL-only spectrum can be dropped for rel-16.



(*) Bidirectional spectrum is spectrum covered by DL frequency separation 





Reference contributions for RAN4#93

R4-1913140, ‘FR2 DL Intra-band CA BW Enhancement Feature Parameters’, Qualcomm

R4-1913538, ‘Views on FR2 frequency separation class enhancement’, Apple

R4-1914607, ‘Discussion on FR2 intra-band DL CA enhancement’, Nokia

R4-1915381, ‘On intra-band DL CA requirement for FR2’, Huawei

R4-1913042, ‘WF on DL Intra-band CA BW Enhancement’, Qualcomm
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Background

Rel-16 DL CA BW enhancement feature is definition of DL-only frequency coverage spectrum [5]

Spectrum covered by Rel-15 DL frequency separation does not have the same properties as spectrum covered by Rel-16 DL-only spectrum

They cannot be added into a single parameter

Separate signaling must be introduced to describe properties of DL-only spectrum

Any new signaling must be backward compatible with rel-15

























Way forward on signaling aspects

Extend the frequency separation class definition in Rel-16 to include the following values for Fs: {800, 1000, 1200, 1400, 1600, 1800, 2000, 2200, 2400} MHz

The signaling for DL-only frequency spectrum can be defined as below:

Alt1: Introduce a new DL-only frequency separation class, Fsd, such that:

A UE which has no restriction on the placement of UL coverage spectrum within the DL coverage spectrum does not signal this parameter

A UE which needs to restrict the placement of UL coverage spectrum within the DL coverage spectrum signals Fs and also signals Fsd

The following values for Fsd shall be used: {200, 400, 600, 800, 1000} MHz

Alt2: Per RF chain reporting of FS

The spectrum covered by the DL-only frequency separation shall be located relative to bidirectional spectrum(*) in one of two configurations:

Extends on one side

Extends equally on both sides, half on each side

FFS if both-sided DL-only spectrum can be dropped for rel-16.

Single bit can be used to indicate configuration if both possibilities retained

 Fs+Fsd <= 2400 MHz, FS>=Fsd

(*) Bidirectional spectrum is spectrum covered by DL frequency separation 





Reference contributions for RAN4#93

R4-1913140, ‘FR2 DL Intra-band CA BW Enhancement Feature Parameters’, Qualcomm

R4-1913538, ‘Views on FR2 frequency separation class enhancement’, Apple

R4-1914607, ‘Discussion on FR2 intra-band DL CA enhancement’, Nokia

R4-1915381, ‘On intra-band DL CA requirement for FR2’, Huawei

R4-1913042, ‘WF on DL Intra-band CA BW Enhancement’, Qualcomm
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Background

In RAN4#93, the following aspects have been discussed:

The feasibility of existing 8 us time difference requirement (MRTD) of the received symbols and how to avoid simultaneous Tx & Rx in FR2 inter-band DL CA scenarios

whether UE is capable for forming beams towards the same directions and different directions for 28 GHz + 39 GHz simultaneously

whether UE is capable for forming beams towards the same directions and different directions for 28 GHz + 28 GHz simultaneously

Whether single AoA or two AoAs shall be adopted for UE RF test. 

Whether power imbalance among bands shall be assumed in core requirement and/or conformance test requirement.

Whether co-located or non-co-located deployment should be assumed.

Relaxation framework and factors in beam peak and EIS spherical coverage requirement.



2





WF on beam management

UE is assumed to be feasible to have independent beam management for the bands that are part of supported band configuration in inter-band CA for 28 GHz + 39 GHz combinations.

“28GHz” stands for a band group includes n257, n258, n261

“39GHz” stands for a band group includes n259, n260

Beam management for the bands that are part of supported band configuration in inter-band CA for 28 GHz + 28 GHz or 39 GHz + 39 GHz combinations.

UE is assumed to have common beam management 

3





WF on EIS spherical coverage

Spherical coverage requirements for inter-band CA are tested from single AoA for Rel-16 if the following testability solution can be provided.

Testability SI will study the TE capability of transmitting 28 GHz + 39 GHz, 28 GHz + 28 GHz, or 39 GHz + 39GHz from same direction simultaneously.

PSD condition among bands. 

Alt 1: PSD difference up to TBD dB between 28GHz and 39GHz shall be considered in the conformance test configuration and equal PSD among 28+28 and 39+39 band groups

Alt 2: Equal PSD among bands is assumed in conformance test configurations.

Defining EIS spherical coverage requirement for inter-band CA.

The UE shall meet the EIS spherical coverage requirement simultaneously among bands, the common EIS spherical coverage range between the two bands shall be 50% for power class 3 UE.

Rel-15 EIS spherical coverage requirement will be taken as baseline assuming that the relaxation for 50%-tile point for power class 3 UE is introduced. The relaxation framework and value are FFS. Relaxation value cannot be 0.

4





WF on peak EIS

The UE shall meet the Peak EIS requirements per band for FR2 DL CA, and they are not required based on common coverage range between two bands; The relaxation framework and values are FFS

5





WF on MRTD

There shall be no change in BS TAE requirement.

In RRM session in RAN4#93, discuss if MRTD can be reduced or not.

[Alt.1: Max propagation delay is 3 us, and MRTD can be revised to 4 us]

For UE not supporting simultaneous Tx/Rx for inter-band CA, A solution to avoid simultaneous Tx & Rx in FR2 DL CA scenarios is needed; potential alternatives are:

Alt. 1: Assume all CCs in FR2 inter-band CA combinations have the same UL/DL TDD configuration and reflect the worst case alignment as an interruption requirement; further specification details can be discussed as part of the Rel-16 RRM work

Alt. 2: Introduce a requirement for the base station to correctly estimate the timing difference and propagation delay when operating FR2 inter-band CA, such that Rx CCs are not scheduled to receive symbols within 7 µs of the beginning and end of the UL allocation in the Tx CCs; the specification impact is FFS

Alt. 3: It is UE implementation issue to discard DL symbols that can not be processed before UL; the specification impact is FFS and can be discussed as part of the Rel-16 RRM work

Alt. 4: Other solutions are not precluded
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WF on FR2 inter-band DL CA
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Background

In RAN4#93, the following aspects have been discussed:

The feasibility of existing 8 us time difference requirement (MRTD) of the received symbols and how to avoid simultaneous Tx & Rx in FR2 inter-band DL CA scenarios

whether UE is capable for forming beams towards the same directions and different directions for 28 GHz + 39 GHz simultaneously

whether UE is capable for forming beams towards the same directions and different directions for 28 GHz + 28 GHz simultaneously

Whether single AoA or two AoAs shall be adopted for UE RF test. 

Whether power imbalance among bands shall be assumed in core requirement and/or conformance test requirement.

Whether co-located or non-co-located deployment should be assumed.

Relaxation framework and factors in EIS spherical coverage requirement.
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WF on beam management

UE is assumed to be feasible to have independent beam management for the bands that are part of supported band configuration in inter-band CA for 28 GHz + 39 GHz combinations.

“28GHz” stands for a band group includes n257, n258, n261

“39GHz” stands for a band group includes n259, n260

Beam management for the bands that are part of supported band configuration in inter-band CA for 28 GHz + 28 GHz or 39 GHz + 39 GHz combinations.

UE is assumed to have common beam  management

 UE is assumed to have independent beam  management



3





WF on EIS spherical coverage

Spherical coverage requirements for inter-band CA are tested from single AoA for Rel-16 if the following testability solution can be provided.

Testability SI will study the TE capability of transmitting 28 GHz + 39 GHz, 28 GHz + 28 GHz, or 39 GHz + 39GHz from same direction simultaneously.

PSD condition among bands. 

PSD difference up to TBD dB between 28GHz and 39GHz shall be considered in the conformance test configuration and equal PSD among 28+28 and 39+39 band groups

Defining EIS spherical coverage requirement for inter-band CA.

The UE shall meet the EIS spherical coverage requirement simultaneously among bands, the common EIS spherical coverage range between the two bands shall be 50% for power class 3 UE.

Rel-15 EIS spherical coverage requirement will be taken as baseline assuming that the relaxation for 50%-tile point for power class 3 UE is introduced. The relaxation framework and value are FFS. Relaxation value cannot be 0.

4





WF on peak EIS

The UE shall meet the Peak EIS requirements per band for FR2 DL CA, and they are not required based on common coverage range between two bands; The relaxation framework and values are FFS

5





WF on MRTD

There shall be no change in BS TAE requirement.

In RRM session in RAN4#94, discuss if MRTD can be reduced or not.

[Alt.1: Max propagation delay difference is 1 us, and MRTD can be revised to 4 us]

For UE not supporting simultaneous Tx/Rx for inter-band CA, A solution to avoid simultaneous Tx & Rx in FR2 DL CA scenarios is needed; potential alternatives are:

Alt. 1: Assume all CCs in FR2 inter-band CA combinations have the same UL/DL TDD configuration and reflect the worst case alignment as an interruption requirement; further specification details can be discussed as part of the Rel-16 RRM work

Alt. 3: It is UE implementation issue to discard DL symbols that can not be processed before UL; the specification impact is FFS and can be discussed as part of the Rel-16 RRM work

Alt. 4: Other solutions are not precluded
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WF on FR2 inter-band DL CA
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Background

The following contributions on the topic of beam correspondence in Rel-16 were discussed:

		ref		tdoc		source		title

		[1]		R4-1913145		Qualcomm Incorporated		FR2 Beam Correspondence using SSB only

		[2]		R4-1913205		Qualcomm Incorporated		Beam management CSI-RS design for BC requirement

		[3]		R4-1913327		Samsung		Discussion on Rel-16 Beam Correspondence Side Condition

		[4]		R4-1913521		Samsung		Discussion on more enhancement to beam correspondence in Rel-16

		[5]		R4-1913537		Apple Inc.		Views on beam correspondence enhancements

		[6]		R4-1913901		MediaTek Inc.		Beam correspondence for initial access

		[7]		R4-1913948		LG Electronics		Enhanced beam correspondence in rel-16 at FR2

		[8]		R4-1914127		NTT DOCOMO, INC.		Views on beam correspondence enhancement in Rel-16

		[9]		R4-1914142		Ericsson, Sony		Test configuration for beam correspondence during initital access

		[10]		R4-1914275		Nokia, Nokia Shanghai Bell		FR2 BC enhancements

		[11]		R4-1915041		Sony		Enhanced reporting for beam correspondence in poor SNR condition

		[12]		R4-1915042		Sony, Ericsson		Views on SSB only and CSI-RS only beam correspondence

		[13]		R4-1915316		Qualcomm Incorporated		On FR2 Initial access beam correspondence

		[14]		R4-1915371		Huawei, HiSilicon		On beam correspondence for Rel-16







BC based on SSB only

Strive to resolve the open issues associated with the side condition parameters by the next meeting

Decide whether RAN4 can confirm the feasibility of introducing a BC requirement based on SSB only, considering:

Side condition feasibility

Common understanding of UE behavior

Performance difference with SSB + CSI-RS or CSI-RS only based BC

After stabilizing the configuration and requirement structure and confirming the feasibility, the optionality of this requirement can be discussed 



		Parameter		Value

		SSB periodicity		20 ms [1] ,number=1 per 20ms

		Use P1 CSI-RS configuration?		Yes/No

		Use P3 CSI-RS configuration?		Yes/No

		Use tracking CSI-RS?		Yes/No

		P3 CSI-RS QCL info		If configured, Type D not maintained with SSB [10]

		P1 CSI-RS QCL info		If configured, Type D not maintained with SSB [10]

		PDSCH DM-RS QCL info		FFS

		SSB min SNR level		Alt. 1: 6 dB [1] [10]
Alt. 2: 13 dB [14]







BC based on CSI-RS only (configurations)

		Parameter		Value

		P1 CSI-RS periodicity		Alt.1: P1 CSI-RS is configured with [TBD] ms periodicity, the QCL relation is configured as ‘none’
Alt.2: P1 CSI-RS is not configured; instead aperiodic P2 CSI-RS can be considered if necessary

		P3 CSI-RS repetitions per resource set		Alt. 1: greater than or equal to maxNumberRxBeam in UE capability IE of MIMO-ParametersPerBand and less than or equal to maxNumberAperiodicCSI-RS-Resource in UE capability IE of BeamManagementSSB-CSI-RS
Alt. 2: 8

		P3 CSI-RS configuration repetition		on

		P3 CSI-RS trigger		Alt.1: once P1 CSI-RS is finished
Alt.2: once every SSB cycle (20 ms) if P1 CSI-RS is not configured
* The test time for Alt.1 is assumed less than or equal to Alt.2

		Tracking CSI-RS periodicity		reuse Rel-15
60 kHz SCS: 40 for CSI-RS resources 1 and 2
120 kHz SCS: 80 for CSI-RS resources 1 and 2

		P3 CSI-RS QCL info		Alt.1: Type D to P1 CSI-RS
Alt.2:
If P2 CSI-RS is transmitted;
- Type A to TRS
- Type D to P2 CSI-RS
Otherwise;
- Type C to SSB 
- Type D to SSB

		P1 CSI-RS QCL info		Alt.1: P1 CSI-RS is transmitted and the QCL relation is configured as ‘none’
Alt.2: P1 CSI-RS is not transmitted unless all infra enable it.







BC based on CSI-RS only (side conditions)

How to achieve “CSI-RS only” condition

Method 1: DUT is configured with an active BWP containing no SSB

Method-2: SSB in wide beam and CSI-RS in fine beam from TE

Method-3: SSB and CSI-RS are present, but SSB’s PSD is back-off by XdB from CSI-RS

CSI-RS min SNR level = 6 dB













WF on S58 only and CSI-RS only
beam correspondence tests
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Background

The following contributions on the topic of beam correspondence in Rel-16 were discussed:

		ref		tdoc		source		title

		[1]		R4-1913145		Qualcomm Incorporated		FR2 Beam Correspondence using SSB only

		[2]		R4-1913205		Qualcomm Incorporated		Beam management CSI-RS design for BC requirement

		[3]		R4-1913327		Samsung		Discussion on Rel-16 Beam Correspondence Side Condition

		[4]		R4-1913521		Samsung		Discussion on more enhancement to beam correspondence in Rel-16

		[5]		R4-1913537		Apple Inc.		Views on beam correspondence enhancements

		[6]		R4-1913901		MediaTek Inc.		Beam correspondence for initial access

		[7]		R4-1913948		LG Electronics		Enhanced beam correspondence in rel-16 at FR2

		[8]		R4-1914127		NTT DOCOMO, INC.		Views on beam correspondence enhancement in Rel-16

		[9]		R4-1914142		Ericsson, Sony		Test configuration for beam correspondence during initital access

		[10]		R4-1914275		Nokia, Nokia Shanghai Bell		FR2 BC enhancements

		[11]		R4-1915041		Sony		Enhanced reporting for beam correspondence in poor SNR condition

		[12]		R4-1915042		Sony, Ericsson		Views on SSB only and CSI-RS only beam correspondence

		[13]		R4-1915316		Qualcomm Incorporated		On FR2 Initial access beam correspondence

		[14]		R4-1915371		Huawei, HiSilicon		On beam correspondence for Rel-16







BC based on SSB

Strive to resolve the open issues associated with the side condition parameters by the next meeting

RAN4 should specify BC based on SSB only, considering:

Side condition feasibility

Common understanding of UE behavior

Performance difference with SSB + CSI-RS based BC

After stabilizing the configuration and requirement structure and confirming the feasibility, the optionality of this requirement can be discussed 



		Parameter		Value

		SSB periodicity		20 ms [1] ,number=1 per 20ms

		Use P1 CSI-RS configuration?		Yes/No

		Use P3 CSI-RS configuration?		Yes/No

		Use tracking CSI-RS?		Yes/No

		P3 CSI-RS QCL info		If configured, Type D not maintained with SSB [10]

		P1 CSI-RS QCL info		If configured, Type D not maintained with SSB [10]

		PDSCH DM-RS QCL info		FFS

		SSB min SNR level		Alt. 1: 6 dB [1] [10]
Alt. 2: 13 dB [14]







BC based on CSI-RS (configurations)

		Parameter		Value

		P1 CSI-RS periodicity		Alt.1: P1 CSI-RS is configured with [TBD] ms periodicity, the QCL relation is configured as ‘none’
Alt.2: P1 CSI-RS is not configured; instead aperiodic P2 CSI-RS can be considered if necessary

		P3 CSI-RS repetitions per resource set		Alt. 1: greater than or equal to maxNumberRxBeam in UE capability IE of MIMO-ParametersPerBand and less than or equal to maxNumberAperiodicCSI-RS-Resource in UE capability IE of BeamManagementSSB-CSI-RS
Alt. 2: 8

		P3 CSI-RS configuration repetition		on

		P3 CSI-RS trigger		Alt.1: once P1 CSI-RS is finished
Alt.2: once every SSB cycle (20 ms) if P1 CSI-RS is not configured
* The test time for Alt.1 is assumed less than or equal to Alt.2

		Tracking CSI-RS periodicity		reuse Rel-15
60 kHz SCS: 40 for CSI-RS resources 1 and 2
120 kHz SCS: 80 for CSI-RS resources 1 and 2

		P3 CSI-RS QCL info		Alt.1: Type D to P1 CSI-RS
Alt.2:
If P2 CSI-RS is transmitted;
- Type A to TRS
- Type D to P2 CSI-RS
Otherwise;
- Type C to SSB 
- Type D to SSB

		P1 CSI-RS QCL info		Alt.1: P1 CSI-RS is transmitted and the QCL relation is configured as ‘none’
Alt.2: P1 CSI-RS is not transmitted unless all infra enable it.







BC based on CSI-RS (side conditions)

How to achieve “CSI-RS only” condition

Method 1: DUT is configured with an active BWP containing no SSB

Method-2: SSB in wide beam and CSI-RS in fine beam from TE

Method-3: SSB and CSI-RS are present, but SSB’s PSD is back-off by XdB from CSI-RS

CSI-RS min SNR level = 6 dB













WF on side conditions of SSB

based and CSI-RS based beam
correspondence tests
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Simulation/measurement assumptions

PA calibration point was 100 MHz, 120 kHz, QPSK, DFT-S-OFMA, 20RB23with 0 dB MPR

IQ-Image and LO leakage = 25 dBc

CIM3 = 60 dBc

Emission requirements as in 3GPP TR 38.831V0.1.0 

Equal PSD

Equal backoff 





Simulation/measurement scenarios

2 sub-block and 3 sub-block configurations

UL Frequency separation up to 1400 MHz (Class III)

Allocation combinations should representative but not exhaustive





MPR Schemes

MPR proposal shall include fallback to contiguous intra-CA MPR in case only one sub-block is configured for UL CA

In addition to modulation type, MPR can be function of allocation ratio ‘A’, other basis not precluded

2CC example: A = (PRB1*SCS1 +PRB2*SCS2)/ (NRB1*SCS1 +NRB2*SCS2)











WE for FR Intraband Non-
contiguous UL CA MPR study





image1.emf
DRAFT R4-19__16018  WF on MPE Enhancement Apple-OPPO_Samsung_HW_SONY.pptx


DRAFT R4-19__16018 WF on MPE Enhancement Apple-OPPO_Samsung_HW_SONY.pptx
WF on FR2 MPE Enhancement

Qualcomm Incorporated, 

R4-1916018

3GPP TSG-RAN WG4 Meeting #93

Reno, NV, USA, 18-22 Nov 2019

Agenda: 9.14.1





References

[1] R4-1913057, WF on FR2 MPE Enhancement, Qualcomm Incorporated





Background: Options for MPE solutions in the WF agreed in RAN4#92 bis [1]

Rapid indication methods

P-MPR

Before P-MPR is taken

While P-MPR is applied

Can be one bit or include more information

Alert/Emergency signal to indicated back off is about to happen

Is this alert only or does it contain more information?

Assistance information methods

Energy headroom

How much energy UE has for transmissions until specific time

Power headroom

PHR reporting is in place already

Exposure headroom

Dynamic or Multiple maxUplinkdutycycle









Agreements in RAN4#93

RAN2 based signaling solutions for the FR2 MPE rapid indication and assistance information are evaluated to be sufficiently fast for the FR2 MPE purposes and no RAN1 based solutions are needed

RAN4 shall request RAN2 to develop signaling solutions for FR2 MPE purposes rapid event and assistance indication with the following assumptions;

Air interface latency requirement for the signaling from the UE to gNB: ~10 ms and 

RAN4 understands MAC-CE is preferred method

MPE event related assistance Information provided by the UE to the network: amount of P-MPR UE has might needs to take or has taken, report includes PHR information

Alt.1 P-MPR is directly indicated to the network, the range and values are [0,1,3,6,9,12,15,18]; RAN4 will clarify it during RAN4#94.

Alt.2 P-MPR is implicitly indicated by the PHR framework

Report should be configurable as periodic, a-periodic and triggered. Configurable periods and trigger conditions are FFS 

RAN4 shall study the mechanism on network side after receiving the MPE related report from UE, the spec impact shall be considered

FFS if other assistance information based on the agreed WF in [1] will be added

RAN4#93 send LS to RAN2 with the above-mentioned signaling of FR2 MPE information in #94 meeting so that RAN2 start working on its signaling solutions

RAN4#94 may provide additional information







WF on FR2 MPE Enhancement





