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Introduction
This email thread discusses the demodulation and CSI reporting requirements for FR2 DL 256QAM in agenda 6.12.4.
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: Invite companies to review the recommended WF in each sub-topic, and provide comments (if any) in section 1.3, 2.3 and 3.3.
· 2nd round: TBA
Topic #1: PDSCH normal demodulation requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006041
	China Telecom
	The following observations and proposals were given for PDSCH demodulation requirements:
Proposal 1: Assume 3% Tx EVM in the simulation.
Proposal 2: Not specify Rx EVM in the simulation.
Proposal 3: Use rank 1.
Observation 1: Based on our simulation results for MCS 20 and 100MHz bandwidth with full PRB allocation, the SNR under typical NLOS fading channels is testable in FR2.
Proposal 4: Use TDLA30-300 fading channel.
Proposal 5: Use either option 1 or option 2 for channel bandwidth and PRB allocation, i.e., 100MHz CBW with full or partial PRB allocation.
Proposal 6: Use MCS 20 or higher MCS depending on the allocated PRB number.
Proposal 7: Define FR2 256QAM demodulation requirements in a band agnostic way.
Proposal 8: Use option for DMRS configuration, i.e., DMRS 1+1.
Proposal 9: Use option 1 for PRB bundling size and precoding model 
· PRB bundling size: 2
· Precoding model: Random Precoding, per slot, WB granularity

	R4-2006529
	Intel Corporation
	Proposal 1: Define FR2 256QAM performance requirements in band agnostic manner for the following assumptions:
· CBW 50 MHz with full allocation
· Propagation conditions: Static
· Antenna configuration: 1x2
· Type 1 single symbol front loaded, 1 additional DMRS 
· Rank 1, MCS 21

	R4-2007138
	NTT DOCOMO, INC.
	Proposal 1: Define DL 256QAM demodulation performance requirements both for rank 1 and rank 2
Proposal 2: Consider following options for propagation condition for FR2 DL 256QAM
· For Rank 1
· Opt.1: Static channel, Opt.2: TDLD (30-35 or 30-75), Opt.3 TDLA(30-300)
· For Rank2 (if supported)
· Opt.1: TDLD (30-35)
· Other options are not precluded
Proposal 3: Rx EVM is not specified for FR2 DL 256QAM
Proposal 4: Adopt Tx EVM requirements for FR2 DL 256QAM as 2%

	R4-2007230
	Huawei, HiSilicon
	Observation 1: For NR DL 256QAM for FR2, the maximum testable SNR is 22.6dB for 50MHz bandwidth and 19.4dB for 100MHz bandwidth respectively.
Observation 2: For PDSCH test, after adding 0.5dB margin, only MCS20/21 for AWGN and MCS20 for TDL-D30-35 is feasible, i.e. less than the maximum testable SNR 22.6dB for 50MHz bandwidth.
Proposal 1: RAN4 should define the performance requirements for NR DL 256QAM for FR2 based on the scenario satisfying the demand that required SNR is less than 22.6dB for 50MHz bandwidth and 19.4dB for 100MHz bandwidth respectively.
Proposal 2: Select the following parameter for simulation assumption and requirements definition.
	Parameter
	Value

	Tx EVM
	3%

	Rx EVM
	Not Specified

	MIMO configuration
	2Tx 2Rx ULA low

	Channel bandwidth
	50MHz with full PRB allocation

	DM-RS configuration
	1+1

	PRB bundling size
	2

	Precoding model
	Random

	HARQ process number
	8

	MCS
	20

	Propagation condition
	TDL-D30-35

	Rank
	1




	R4-2007920
	Ericsson
	[Start of Text Proposal]
7	Demod test challenge for DL 256QAM
Editor’s note: This clause will capture the study for highlighting demod test challenge which will have no impact to define the core requirement or start the normative work.

The SNR levels expected at the UE reference point needed for radiated demodulation and CSI requirements, can be expressed using the following equation:
SNR=\frac{E_s}{N_{OC}}
The numerator represents samples of the wanted signal and the denominator AWGN generated in the test gear. The SNR is determined and fixed at the test gear and transmitter. The signal experienced at each receiver is as follows:
SNR=\frac{PL\ast E_s}{(PL\ast N_{OC}+P_{RX})\ }
Where PL is the pathloss and PRX represents the power of the internal noise in the receiver. The pathloss is a property of the OTA chamber, and the maximum possible transmit power for the wanted signal and AWGN are determined by the test gear. NRX depends on the receiver sensitivity. Since the factors in the equation are limited by chamber and equipment performance, there is a limit to the SNR that can be tested at the receiver without experiencing substantial degradation at the receiver.  At higher modulations, such as 256 QAM, the importance of SNR needed becomes significant.  
Testability studies have indicated that the receiver maximum input level needed is considered to be of challenge where an estimated 26 to 34 dB is needed at the receiver in order to have a passing requirement or deemed not testable.  Considerations of the conclusion based upon that the SNR operating point to see benefit of 256 QAM is [22] dB SNR at the BS with added pathloss conditions (depending on DNF or IFF test method), which creates an uncertainty whether UE demodulation requirements are fully testable.
For high SINR it is necessary to ensure low noise performance at the receiver, which can only be achieved if high SINR is achievable.  Additionally, a robust UE baseband performance that does not create any SINR floor inside the baseband is ensured with appropriate UE demodulation testing. 

7.1	Conclusion
It is uncertain whether UE demodulation requirements are testable using Rel-15 methods. Further test methods should therefore be studied and defined under testability SI.
[End of Text Proposal]



Open issues summary
Sub-topic 1-1: Main parameters
Issue 1-1-1: Tx EVM
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· Tx EVM
· Option 1: 3% 
· Option 2: 3.5% 
· Option 3: 2% 
· Proposals
· Option 1: 3% (CTC, Intel, Huawei)
· CTC: The BS EVM core requirement for FR2 256QAM is agreed as 3.5%. As know, better EVM can be achieved in the test equipment. In Rel-15 NR single carrier PDSCH demodulation requirements, Tx EVM of 3% is used for FR1 256QAM simulation.
· Intel: EVM requirements are same for FR1 and FR2
· Option 2: 3.5%
· Option 3: 2% (DCM)
· DCM: We have still concern on the feasibility to reuse existing assumption for LTE or NR FR1.
· Recommended WF
· Can we use option 1 based on majority companies’ view?

Issue 1-1-2: Rx impairment modelling and band agnostic requirements
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· Rx EVM
· Option 1: 2%
· Option 2: Not Specified
· Option 3: Consider agreements from WF R4-1811394 as starting point and check if it is applicable to 256QAM discussion
· Carrier frequency
· Option 1: band agnostic
· Option 2: Further analyze whether it is possible to define band agnostic requirements
· Proposal
· Option 1: 2%
· Option 2: Not explicitly model Rx impairment (CTC, DCM, Huawei)
· CTC: Aligned with Rel-15 FR2 demodulation tests.
· Option 3: Consider agreements from WF R4-1811394 as starting point and check if it is applicable to 256QAM discussion
· Option 3a (Intel): Use model #1 phase model in WF R4-1811394 to check impact of explicit Rx PN modelling on 256QAM performance to understand whether and under which assumptions requirements can be defined in band agnostic manner. Observation from simulation results: 
· It is rather hard to define scenario with Rank 2 transmission which allows to have band agnostic requirements assuming methodology agreed for Rel-15 WI.
· Band agnostic requirements can be considered for the following scenarios with Rank 1 transmission:
· Static channel mode: MCS 20-23
· TDL-D channel mode: MCS 20-21
· TDL-A channel mode: MCS 20-21
· Recommended WF
· For the following scenarios, not explicitly model Rx impairment, and define band agnostic requirements:
· Static channel mode: MCS 20-23
· TDL-D channel mode: MCS 20-21
· TDL-A channel mode: MCS 20-21
· For the other scenarios, FFS whether to explicitly model Rx impairment and define band agnostic requirements.

Issue 1-1-3: Rank
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· Rank
· Option 1: rank 1
· Option 2: rank 1 and 2
· Other options are not precluded
· Proposal
· Option 1: rank 1 (CTC, Intel, Huawei)
· CTC: Rank 1 is also used in FR1 256 QAM demodulation test.
· Option 2: rank 1 and 2 (DCM)
· DCM: DL rank 2 transmission is one of typical configurations even for FR2.
· Recommended WF
· Cover rank 1, and FFS on rank 2

Issue 1-1-4: Channel bandwidth and PRB allocation
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· Channel bandwidth and PRB allocation
· Option 1: 100MHz CBW with full PRB allocation
· Option 2: 100MHz CBW with partial PRB allocation
· Option 3: 50MHz CBW with full PRB allocation
· Proposal
· Option 1: 100MHz CBW with full PRB allocation (CTC)
· Option 2: 100MHz CBW with partial PRB allocation (CTC)
· CTC: 100MHz CBW is more typical for FR2 UE.
· Option 3: 50MHz CBW with full PRB allocation (Intel, Huawei)
· Intel: 1) Using of partial allocation does not allow to increase testable SNR, because unallocated resources will be occupied by OCNG signals and effectually all channel bandwidth will contain signals for transmission. 2) Full PRB allocation is baseline scenario for PDSCH requirements.
· Recommended WF
· According to the UE feature list in TR 38.822, for FR2, the set of mandatory CBW is 50, 100, 200 MHz. So considering the testable SNR limit, can we agree with option 3?


Issue 1-1-5: Propagation condition and MCS
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· Propagation condition
· Option 1: Fading channel
· Option 1a: TDLA30-300
· Option 1b: TDLD30-75
· Option 1c: TDL-D for Rank 1, TDL-D for Rank 2
· Option 1d: TDL-A for Rank 1, TDL-D for Rank 2
· Option 1e: TDLD30-35
· Option 2: Static channel
· TBD based on simulation results
· MCS
· Option 1: MCS 20 or higher depending on the allocated PRB number
· Option 2: MCS 21
· Option 3: MCS 20
· Option 4: MCS 25/26/27
· Other options are not precluded
· Proposals on propagation condition for rank1
· Option 1: Fading channel (CTC, DCM, Huawei)
· Option 1A: TDLA30-300 (CTC, DCM)
· CTC: 1) Some essential receiver algorithms such as channel estimation cannot be verified under static channel. 2) NLOS channel is more typical for demodulation tests. Note that LOS channel models including TDL-D and TDL-E have not been specified in TS 38.101-4. 3) The SNR under typical NLOS fading channels is testable in FR2.
· Option 1B: TDLD30-75 (DCM)
· Option 1C: TDLD30-35 (Huawei, DCM)
· Option 2: Static channel (Intel, DCM)
· Intel: Static channel, rank 1 and MCS 21 allows to achieve sufficient margin relative to the SNR limit.
· Proposals on MCS for rank 1
· Option 1: MCS 20 or higher depending on the allocated PRB number (CTC)
· CTC: Depending on whether full PRB or partial PRB allocation is used, we can use MCS 20 or higher MCS for 256QAM demodulation requirements.
· Option 2: MCS 21 (Intel)
· Option 3: MCS 20 (Huawei)
· Proposals on propagation condition for rank 2
· Option 1: Fading channel
· Option 1A: TDLD30-35 (DCM)
· Summary of companies’ ideal simulation results for FR2 256QAM demodulation
	Rank
	Channel Model
	Antenna configuration
	CBW (MHz) /PRB allocation (full/partial)
	SNR point (dB) @70%TP (CTC/Intel/Huawei)
Using MCS index:

	
	
	
	
	20
	21
	22
	23

	1
	Static
	1x2
	50/full
	16.1
	16.6
	18.0
	19.3

	1
	Static
	2x2
	50/full
	18.58
	19.28
	20.13
	21.48

	1
	TDLD30-35
	2x2
	50/full
	17.9/18.72
	18.6/20.38
	19.8/20.09
	21.0/22.81

	1
	TDLA30-300
	2x2
	50/full
	18.9
	19.8
	21.2
	22.6

	1
	TDLA30-300
	2x2
	100/full
	17.76
	
	
	

	1
	TDLA30-75
	2x2
	100/full
	17.82
	
	
	

	1
	TDLC60-300
	2x2
	100/full
	17.80
	
	
	

	2
	Static
	2x2
	50/full
	19.1/22.0
	19.6/22.69
	20.9/23.47
	22.3/24.80

	2
	TDLD30-35
	2x2
	50/full
	23.9
	24.8
	26.4
	27.8

	2
	TDLA30-300
	2x2
	50/full
	29.5
	30.8
	33.3
	36.4



· Observations from the simulation results 
· 2 companies provided ideal simulation results for rank1, TDLA30-300 and MCS 20, and the required SNR is 17.76/18.9dB.
· 2 companies provided ideal simulation results for rank1, TDLD30-35 and MCS 20, and the required SNR is 17.9/18.72dB.
· Considering around 2dB impairment margin and 0.8dB extra margin, at least the above two scenarios are testable under 50MHz CBW with full PRB allocation.
· Recommended WF
· Propagation condition for rank1: 
· Based on the simulation results submitted to this meeting, can we agree to use fading channel? Down-selection to one of three options can be discussed in the next meeting based on more simulation analysis.
· Option 1A: TDLA30-300 
· Option 1B: TDLD30-75
· Option 1C: TDLD30-35
· Note that the simplified delay profiles for TDL-D have not been specified in TS 38.101-4.
· MCS for rank 1: MCS 20
· Propagation condition and MCS for rank 2: FFS

Issue 1-1-6: MIMO configuration
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· MIMO configuration
· 2Tx 2Rx ULA low 
· Other options are not precluded
· Proposal
· Option 1: 2Tx 2Rx ULA low (Huawei)
· Option 2: 1Tx 2Rx (Intel)
· Recommended WF
· Depend on the agreement on propagation condition in issue 1-1-5. Go with option 1 if it is agreed to use fading channel, and go with option 2 if it is agreed to use static channel.

Sub-topic 1-2: Other parameters
Issue 1-2-1: DM-RS configuration
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· DM-RS configuration
· Option 1: Type 1 single symbol front loaded, 1 additional DMRS
· Option 2: Type 1 single symbol front loaded, 0 additional DMRS
· Proposal
· Option 1: Type 1 single symbol front loaded, 1 additional DMRS (CTC, Intel, Huawei)
· CTC: Option 1 is more typical for fading channels.
· Intel: Based on TR 38.883, all feasibility study was done under assumptions of 1 additional DMRS.
· Option 2: Type 1 single symbol front loaded, 0 additional DMRS
· Recommended WF
· Option 1

Issue 1-2-2: PRB bundling size and Precoding model
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· PRB bundling size and Precoding model
· Option 1: 
· PRB bundling size: 2
· Precoding model: Random Precoding, per slot, WB granularity
· Other options are not precluded
· Proposal
· Option 1 (CTC, Huawei)
· PRB bundling size: 2
· Precoding model: Random Precoding, per slot, WB granularity
· Recommended WF
· Depend on the agreement on propagation condition in issue 1-1-5. Go with option 1 if it is agreed to use fading channel, and TBD if it is agreed to use static channel.

Issue 1-2-3: HARQ process number
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· HARQ process number
· Option 1: 8
· Other options are not precluded
· Proposal
· Option 1: 8 (Huawei)
· Recommended WF
· Option 1.

Sub-topic 1-3: TP to TR 38.883
Issue 1-3-1: Section 7 Demod test challenge for DL 256QAM
· Proposal
· Option 1: Discuss how to capture demod test challenges for DL 256QAM for TR 38.883 (Ericsson)
•	Recommended WF
· Encourage companies to directly provide comments for E///’s TP in section 1.3.2. 

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

	XXX
	Sub-topic 1-1: Main parameters
Issue 1-1-1: Tx EVM

Issue 1-1-2: Rx impairment modelling and band agnostic requirements

Issue 1-1-3: Rank

Issue 1-1-4: Channel bandwidth and PRB allocation

Issue 1-1-5: Propagation condition and MCS

Issue 1-1-6: MIMO configuration

Sub-topic 1-2: Other parameters
Issue 1-2-1: DM-RS configuration

Issue 1-2-2: PRB bundling size and Precoding model

Issue 1-2-3: HARQ process number

Others

	Intel
	Issue 1-1-2: Rx impairment modelling and band agnostic requirements
We have comment on wording of recommended WF:
1) We suggest to change “define band agnostic requirements” by “consider for band agnostic requirements”, because scenarios for definition of requirements will be discussed further.
2) Clarify that this is Rank 1 transmission.
Issue 1-1-3: Rank
We think that definition of requirements for single Rank configuration is sufficient from test coverage point of view. If recommended way forward will be agreed then there is possibility that requirements will be defined for two Rank configuration. 
We suggest the following recommended WF:
· Define requirements for single Rank configuration
· Rank 1 is baseline, Rank 2 is FFS.
Issue 1-1-5: Propagation condition and MCS
We prefer to keep static channel at current stage. Also, probably we can keep one TDL-D channel configuration for further evaluations?
Issue 1-1-6: MIMO configuration
Probably can we agree to use 1x2 for static and 2x2 for fading?

	Qualcomm
	Sub-topic 1-1: Main parameters
Issue 1-1-1: Tx EVM
Ok with recommended WF.
Issue 1-1-2: Rx impairment modelling and band agnostic requirements
We prefer Option 2 for defining the requirements. It may be ok to use RAN4 IPN model for studying whether to define requirements for certain scenario or not. As seen in SI, most RAN4 IPN models produce very pessimistic results. So, it should be left up to UE implementation when defining the actual requirements.
Issue 1-1-3: Rank
Prefer Option 1.
Issue 1-1-4: Channel bandwidth and PRB allocation
Need more time to check the recommended WF. Can we come back to this in 2nd round?
Issue 1-1-5: Propagation condition and MCS
Ok with recommended WF. Our preference is TDLD30-35.
Issue 1-1-6: MIMO configuration
Ok with recommended WF.
Sub-topic 1-2: Other parameters
Issue 1-2-1: DM-RS configuration
Ok with recommended WF.
Issue 1-2-2: PRB bundling size and Precoding model
Ok with recommended WF.
Issue 1-2-3: HARQ process number
Ok with recommended WF.
Others

	China Telecom
	Sub-topic 1-1: Main parameters
Issue 1-1-1: Tx EVM
Agree with the recommended WF.
Issue 1-1-2: Rx impairment modelling and band agnostic requirements
Agree with the recommended WF.
Issue 1-1-3: Rank
Agree with the recommended WF. Define rank 1 first and FFS on rank 2 if testable SNR point can be reached with 2 layers.
Issue 1-1-4: Channel bandwidth and PRB allocation
We proposed to use 100MHz CBW with either full or partial PRB allocation in our paper. According to Intel’s proposal, partial PRB allocation cannot bring higher signal PSD because OCNG signals are transmitted on unused PRBs. So now full PRB allocation seems more reasonable to us. Furthermore, as 50MHz is also included in the set of mandatory CBW, and using 50MHz CBW can achieve higher testable SNR point, we are now ok with the recommended WF.
Issue 1-1-5: Propagation condition and MCS
Testable SNR points can be reached with MCS 20 under fading channel as least for rank 1 according to simulation results from Intel, Huawei and CTC. Therefore, we agree with the recommended WF to down-select to use MCS 20 and fading channel for rank 1, FFS on rank 2. As for the specific fading channel model, we can decide in the next meeting based on more companies’ simulation results.
Issue 1-1-6: MIMO configuration
Agree with the recommended WF.
Sub-topic 1-2: Other parameters
Issue 1-2-1: DM-RS configuration
Agree with the recommended WF.
Issue 1-2-2: PRB bundling size and Precoding model
Agree with the recommended WF.
Issue 1-2-3: HARQ process number
Agree with the recommended WF.
Others

	docomo
	Sub-topic 1-1: Main parameters
Issue 1-1-1: Tx EVM
We can compromise to define 3% Tx EVM
Issue 1-1-2: Rx impairment modelling and band agnostic requirements
Ok with recommended WF
Issue 1-1-3: Rank
We still prefer to consider Rank2 for FR2 256QAM. However, considering limited testable SNR for FR2, we think the supportof Rank2 should be carefully studied based on the results. Since there are no enough simulartion results so far, for the sake of progress, we are fine to support Rank1 as baseline and put FFS for Rank2.
If we agree to define Rank2 requirement for FR2 256QAM, it is still FFS to define only for Rank2, or both for Rank1/2. In the sense, we suggest to put the following note into recommended WF.
Note: If Rank2 requirements are defind, Rank1 requirements may be covered by one of Rank2.
Issue 1-1-4: Channel bandwidth and PRB allocation
Ok with recommended WF.
Issue 1-1-5: Propagation condition and MCS
Ok with recommended WF.
Issue 1-1-6: MIMO configuration
Ok with recommended WF.

	Huawei
	Sub-topic 1-1: Main parameters
Issue 1-1-1: Tx EVM
We agree with the recommended WF.
Issue 1-1-2: Rx impairment modelling and band agnostic requirements
We agree with the recommended WF.
Issue 1-1-3: Rank
We prefer Option 1. Only Rank 1 is defined base on the submitted simulation results from companies considering the limitation of the testable SNR.
Issue 1-1-4: Channel bandwidth and PRB allocation
We agree with the recommended WF.
Issue 1-1-5: Propagation condition and MCS
Based on our simulation results, for Rank 1, MCS20/21 with static channel or MCS 20 with TDLD30-35 are feasible.
For the recommended WF, MCS 20 with Rank 1 is OK for us. For the propagation condition for rank 1, we prefer Option 1C, but don't have strong view.
Issue 1-1-6: MIMO configuration
We agree with the recommended WF.
Sub-topic 1-2: Other parameters
Issue 1-2-1: DM-RS configuration
We agree with the recommended WF.
Issue 1-2-2: PRB bundling size and Precoding model
We agree with the recommended WF.
Issue 1-2-3: HARQ process number
We agree with the recommended WF.

	Ericsson
	Sub-topic 1-1: Main parameters
Issue 1-1-1: Tx EVM
We think 3.5% EVM should still be valid given the BS core requirements but can agree to compromise to 3% Option 1.
Issue 1-1-2: Rx impairment modelling and band agnostic requirements
We think that defining FR2 requirements should be band agnostic similarly to already existing demodulation requirements for FR2. Furthermore, only one company has investigated Rx impairment models so we would like to keep FFS until next meeting.
Issue 1-1-3: Rank
We prefer Option 1.
Issue 1-1-4: Channel bandwidth and PRB allocation
We prefer Option 1. 100MHz with full PRB allocation
Issue 1-1-5: Propagation condition and MCS
We prefer testing under fading channel conditions, and not static.
Issue 1-1-6: MIMO configuration
Option 1. 2Tx 2Rx.
Sub-topic 1-2: Other parameters
Issue 1-2-1: DM-RS configuration
Option 1.
Issue 1-2-2: PRB bundling size and Precoding model
Option 1.
Issue 1-2-3: HARQ process number
Option 1.


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2007920 
TP to TR 38.883: Section 7 Demod test challenges
	Intel: Based on our understanding, conclusion part contradicts the agreement from previous RAN4 meeting that at least demodulation requirements will be defined for FR2 256QAM. We think that the purpose of demodulation test is to verify correct BB processing and test configuration can be defined to avoid OTA testability issue and should not be restricted to scenarios where 256QAM provides improvement over 64QAM.

	
	Qualcomm: 22dB SNR is testable for 50MHz BW. Also, we are already in the process of defining the requirements for FR2 256QAM while accommodating testability constraints. So, this TP completely contradicts what we are trying to do and we prefer not to include this TP in TR.

	
	China Telecom: Generally, we are ok to introduce a TP on Demod test challenge.
However, it looks to us this TP does not reflect the status of the discussion in this email thread. For example, for PDSCH normal demod, interested companies have run simulations under different propagation conditions, MCS, rank and channel bandwidth, so as to find typical scenarios that can be testable.
So, our preference is to prioritize the discussion on the test parameters, and come back to the TP in the future meeting based on the agreed test scenarios.

	
	Huawei: We are under discussion to find a suitable set of test parameters to cater for the testability constraints, no any conclude has been made that it is untestable and further test methods should be studied and defined.
We prefer to submit and discuss TP after RAN4 has reached some conclusions based on further evaluations and investigation, it is too early to submit TP during this meeting.

	
	Ericsson: We’ve revised the TP to TR to capture comments from companies, please check revised version. Detailed responses below.

To Intel: This TP does not contradict any agreement. Testability considerations mean that not all conceivable bandwidths and MCSs can be tested, even though some with 50MHz can. Even if some with 50MHz can.  There is no intention to reverse the agreement to create performance requirements with this TP but only to document the testability aspects that had been previously discussed.
To Qualcomm: It is specifically that we are accommodating testability constraints we should document this in the TP, as this is a large part the parameter selection used for evaluating performance requirements as these considerations are taken it is necessary in our opinion it should be documented; that is the spirit of the TR. During the study phase of the WI parameters for the simulations were discussed and documented in detail in other link/system simulations of the TR.  It’s only completeness that we include the possible limitations of the Rel-15 test methods that eventually lead us to the performance requirements for 256 QAM. We’re not trying to contradict the testability of some parameter configurations e.g. 50MHz MCS20. We do, however, think it is necessary to capture that there are demodulation testing challenges for FR2 256QAM with Rel-15 methodology. The TP does not preclude that novel testing methodologies can properly test FR2 256QAM; it only expresses that testability would need to be studied for some circumstances (e.g. wider bandwidths, higher MCS etc.); as you point out there are some combinations that can be tested.
To China Telecom: 
We agree that for the current phase we should emphasize the performance discussion on 256QAM, which is why capturing the testability of the feature is important. A big part of the discussion involves discussing feasible test parameters. Therefore, we think it rather important to also capture demodulation testability challenges into the TR.
To Huawei:
We agree that for the ongoing discussion we are currently looking to capture most suitable parameters for demodulation testing. We are not against introducing demodulation requirements for FR2 256QAM. 
We do, however, think that it is suitable to capture the testability constraints of 256QAM in FR2 with Rel-15 testing framework. Furthermore, we think capturing the testability constraints in the TR will anchor the discussion why certain parameter settings were selected in this performance WI. 



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#1-1Sub-topic#2
	Sub-topic 1-1: Main parameters
· Issue 1-1-1: Tx EVM
Tentative agreement: 
· 3% (CTC, Intel, Huawei, QC, DCM, Ericsson)
· Ericsson: We think 3.5% EVM should still be valid given the BS core requirements but can agree to compromise to 3% Option 1

· Issue 1-1-2: Rx impairment modelling and band agnostic requirements
· For the following scenarios, not explicitly model Rx impairment, and define band agnostic requirements (Intel, QC, CTC, DCM, Huawei)
· Static channel mode: MCS 20-23, rank 1
· TDL-D channel mode: MCS 20-21, rank 1
· TDL-A channel mode: MCS 20-21, rank 1
· For the other scenarios, 
· Option 1: Not explicitly model Rx impairment (QC)
· QC: As seen in SI, most RAN4 IPN models produce very pessimistic results. So, it should be left up to UE implementation when defining the actual requirements.
· Option 2: FFS (Intel, CTC, DCM, Huawei, Ericsson)
· For all the scenarios, define band agnostic requirements, FFS on Rx impairment models until the next meeting (Ericsson)
· Ericsson: Only one company has investigated Rx impairment models so we would like to keep FFS until next meeting.
Tentative agreement:
· The following scenarios can be considered for band agnostic requirements definition; and FFS for other scenarios
· Static channel mode: MCS 20-23, rank 1
· TDL-D channel mode: MCS 20-21, rank 1
· TDL-A channel mode: MCS 20-21, rank 1
· FFS on whether to explicitly model Rx impairment until the next meeting

· Issue 1-1-3: Rank
· Define requirements for Rank 1 (CTC, Intel, Huawei, QC, DCM, Ericsson)	Comment by Intel (RAN4 #95-e): Note for Rank 2 option is not clear for us. Our preference is to define requirements for single rank configuration. Such tentative agreement may lead to situation that requirements for both rank configurations will be defined. Probably we can keep Rank configuration open for now and continue discussion in the second round.
· FFS on whether to define requirements for rank 2 
· Note: If Rank2 requirements are defined, Rank1 requirements may be covered by one of Rank2. (DCM, [Intel])
Recommendations for 2nd round:
· Encourage more discussions on this issue.

· Issue 1-1-4: Channel bandwidth and PRB allocation
· Option 1: 100MHz CBW with full PRB allocation (Ericsson)
· Option 2: 100MHz CBW with partial PRB allocation
· Option 3: 50MHz CBW with full PRB allocation (Intel, Huawei, CTC, DCM)
· CTC: 50MHz is also included in the set of mandatory CBW, and using 50MHz CBW can achieve higher testable SNR point.
· TBD in the 2nd round (QC)
Recommendations for 2nd round:
· Encourage more discussions on this issue and see if option 3 is acceptable for Ericsson and QC.

· Issue 1-1-5: Propagation condition and MCS
· Propagation condition for rank1: 
· Option 1: Fading channel (QC, CTC, DCM, Ericsson)
· Option 1A: TDLA30-300 
· Option 1B: TDLD30-75
· Option 1C: TDLD30-35 (QC, Ericsson)
· TBD in the next meeting based on more simulation results (CTC)
· Ericsson: Based on our simulation results, for Rank 1, MCS20/21 with static channel or MCS 20 with TDLD30-35 are feasible. Prefer Option 1C, but don't have strong view
· Option 2: Static channel (Intel)
· Intel: Probably we can keep one TDL-D channel configuration for further evaluations
Tentative agreement:
· For the propagation condition, TBD in the next meeting based on more companies’ simulation results.
· For MCS
· MCS 20 for rank 1
· FFS for rank 2

· Issue 1-1-6: MIMO configuration
· Option 1: 2Tx 2Rx ULA low (Ericsson)
· Option 2: 1Tx 2Rx
· Option 3: Depend on the agreement on propagation condition in issue 1-1-5. Use 2Tx 2Rx ULA low if it is agreed to use fading channel, and use 1Tx 2Rx if it is agreed to use static channel. (Intel, QC, CTC, DCM, Huawei)
Recommendations for 2nd round:
· Check if option 3 is agreeable.

Sub-topic 1-2: Other parameters
· Issue 1-2-1: DM-RS configuration
Tentative agreement: 
· Type 1 single symbol front loaded, 1 additional DMRS (CTC, Intel, Huawei, QC, Ericsson)

· Issue 1-2-2: PRB bundling size and Precoding model
· Option 1 (Ericsson)
· PRB bundling size: 2
· Precoding model: Random Precoding, per slot, WB granularity
Tentative agreement: 
· Depend on the agreement on propagation condition in issue 1-1-5. Use option 1 if it is agreed to use fading channel; and TBD if it is agreed to use static channel (QC, CTC, Huawei, [E///])

· Issue 1-2-3: HARQ process number
Tentative agreement: 
8 (Huawei, QC, CTC, DCM, Ericsson)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#1
	WF on UE demodulation and CSI reporting requirements for FR2 DL 256QAM
(Note: this WF covers topic #1/2/3)
	China Telecom





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  

	R4-2007920 
TP to TR 38.883: Section 7 Demod test challengesXXX
	To be revisedBased 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”



Topic #2: SDR requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006041
	China Telecom
	The following observations and proposals were given for SDR requirements:
Observation 2: The spectral efficiency and required SNRs for 64QAM MCS 27 in MCS table 1 and 256QAM MCS 21 in MCS table 2 are very close.
Observation 3: For 256QAM MCS 26, the required SNR is much higher especially for 2 layers, but RAN4 already agreed not to put any limit on the upper SNR into the specification.
Proposal 10: Define FR2 SDR requirements for 256QAM:
· Add MCS indexes 26, 21, 20 and 11 in MCS table 2 for both 1 and 2 MIMO layers.
· Run simulations to derive the required SNR at 85% throughput for MCS 20 to MCS 26 in MCS table 2, with both 1 layer and 2 layers.

	R4-2006529
	Intel Corporation
	Proposal 2: Do not define SDR requirements for FR2 256QAM.

	R4-2007230
	Huawei, HiSilicon
	Observation 3: For SDR test, after adding 0.5dB margin, only MCS20/21 is feasible, i.e. less than the maximum testable SNR 22.6dB for 50MHz bandwidth.
Observation 4: Very less applicable scenarios for 256QAM SDR test.
Proposal 3: Do not define SDR requirements for FR2 256QAM. 



Open issues summary
Sub-topic 2-1: SDR test parameters
Issue 2-1-1: Whether to define SDR requirements for FR2 256QAM
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· FFS whether to define SDR requirements for FR2 256QAM
· Proposal
· Option 1: Define FR2 SDR requirements for 256QAM (CTC)
· CTC: The spectral efficiency and required SNRs for 64QAM MCS 27 in MCS table 1 and 256QAM MCS 21 in MCS table 2 are very close. In Rel-15, FR2 SDR requirements have already been defined for 64QAM MCS 27 in MCS table 1. So, it is reasonable to define FR2 256QAM SDR requirements at least for MCS up to 21.
· Option 2: Not to define FR2 SDR requirements for 256QAM (Intel, Huawei)
· Huawei: For 50MHz bandwidth with rank 2 and other bandwidth greater than 50MHz, 256QAM will not be tested since the limitation of the TE maximum achievable SNR. 
· Summary of companies’ simulation results for SDR test
	Rank
	MCS
	Ideal 85% SNR point (dB)
	Impairment 85% SNR point (dB)

	
	
	CTC
	Intel
	Huawei
	CTC
	Intel
	Huawei

	1
	27
	
	24.2
	
	
	27.3
	

	1
	26
	21.3
	22.7
	
	24.1
	25.7
	

	1
	25
	
	21.6
	
	
	24.6
	

	1
	24
	
	20.4
	
	
	23.4
	

	1
	23
	
	19.7
	21.25
	
	22.7
	23.75

	1
	22
	
	18.5
	20.08
	
	21.5
	22.58

	1
	21
	16.0
	17.1
	19.22
	18.8
	20.1
	21.75

	1
	20
	15.4
	16.5
	18.53
	18.2
	19.5
	21.03

	1
	11
	6.8
	
	
	9.6
	
	

	2
	27
	
	27.2
	
	
	30.2
	

	2
	26
	24.4
	25.5
	
	27.2
	28.5
	

	2
	25
	
	24.4
	
	
	27.4
	

	2
	24
	
	23.3
	
	
	26.3
	

	2
	23
	
	22.7
	24.50
	
	25.7
	27.00

	2
	22
	
	21.4
	23.15
	
	24.4
	25.65

	2
	21
	19.3
	20.0
	22.43
	22.1
	23.0
	24.93

	2
	20
	18.5
	19.5
	21.70
	21.3
	22.5
	24.20

	2
	11
	9.9
	
	
	12.7
	
	



· Analysis on testable SNR for SDR requirements (Intel)
· [bookmark: _Ref20239252][bookmark: _Ref40200272]Recently, in our paper R4-1902881, we analysed the testable SNR for SDR requirements (i.e. testable SNR for Normal and SDR requirements is different due to generation of noise is not needed and more power can be used for generation of useful signal). In the following table, we provide estimations on testable SNR for different aggregation factors and different bands for DFF method.
Testable SNR for SDR requirements
	Band
	
	Aggregated channel bandwidth, [MHz]

	
	
	50
	100
	200
	400
	500
	600
	700
	800
	1000

	n257, 258, 261
	TE SNR, [dB]
	32.1
	29.3
	26.3
	23.2
	22.3
	21.5
	20.8
	20.2
	18.8

	n260
	TE SNR, [dB]
	29.5
	26.7
	23.7
	20.6
	19.7
	18.9
	18.2
	17.6
	16.2



· Recommended WF
· First align the understanding on the testable SNR for SDR requirements, e.g., is it feasible to consider Intel’s analysis as baseline?
· Then discuss whether to define SDR requirements based on the simulation results from companies.

Issue 2-1-2: MCS and rank for SDR test
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· If it is agreed to define SDR requirements, consider the following test parameters:
· MCS and rank
· Option 1: Add MCS indexes 26, 21, 20 and 11 in MCS table 2 for both 1 and 2 MIMO layers. Run simulations for these MCS indexes to derive the required SNR achieving 85% of peak throughput under AWGN conditions (CTC) 
· Other options are not precluded
· Proposal
· Updated Option 1 (slightly updated from the original option 1, changes are in red): 
· Add MCS indexes 26, 21, 20 and 11 in MCS table 2 for both 1 and 2 MIMO layers. Run simulations for these MCS indexes MCS 20 to MCS 26 in MCS table 2 to derive the required SNR achieving 85% of peak throughput under AWGN conditions. (China Telecom)
· Recommended WF
· TBA

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

	XXX
	Sub-topic 2-1: SDR test parameters
Issue 2-1-1: Whether to define SDR requirements for FR2 256QAM

Issue 2-1-2: MCS and rank for SDR test


	Intel
	Issue 2-1-1: Whether to define SDR requirements for FR2 256QAM
Taking into account limited preparation time for this RAN4 meeting, we can keep SDR definition open and prepare detailed potential WF to make conclusion in the next RAN4 meeting.

	Qualcomm
	Issue 2-1-1/2: We need more time to run the simulations and check Intel’s testable SNR numbers. So, we prefer to discuss this topic in the next meeting. Having said that, purpose of SDR tests is to test the UE in peak throughput scenarios. So, even if some MCSs are testable for 256QAM, if some other MCS/Rank combination for 64QAM can provide better throughput, then it is not useful to define SDR tests for 256QAM. So, we would also like to take that into consideration when making a decision.

	China Telecom
	Sub-topic 2-1: SDR test parameters
Issue 2-1-1: Whether to define SDR requirements for FR2 256QAM
From our view, since FR2 SDR requirements have already been defined for 64QAM MCS 27 in MCS table 1 in Rel-15, with similar spectral efficiency, it is reasonable to define FR2 256QAM SDR requirements at least for MCS up to 21. Furthermore, according to Intel’s analysis, the testable SNR points are much higher than that of normal performance requirements. As a result, we prefer to define SDR requirements for FR2 256QAM.
Issue 2-1-2: MCS and rank for SDR test
Support the updated Option 1

	Huawei
	Further simulation is needed until the next meeting.


 
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#2-1Sub-topic#1
	Sub-topic 2-1: SDR test parameters
· Issue 2-1-1: Whether to define SDR requirements for FR2 256QAM
· Option 1: Define FR2 SDR requirements for 256QAM (CTC)
· CTC: 1) FR2 SDR requirements have already been defined for 64QAM MCS 27 in MCS table 1 in Rel-15, with similar spectral efficiency, it is reasonable to define FR2 256QAM SDR requirements at least for MCS up to 21. 2) According to Intel’s analysis, the testable SNR points are much higher than that of normal performance requirements
· Option 2: Not to define FR2 SDR requirements for 256QAM
· Keep open to the next meeting (Intel, QC, Huawei)
· QC: Purpose of SDR tests is to test the UE in peak throughput scenarios. So, even if some MCSs are testable for 256QAM, if some other MCS/Rank combination for 64QAM can provide better throughput, then it is not useful to define SDR tests for 256QAM.
· Issue 2-1-2: MCS and rank for SDR test
· Option 1: Add MCS indexes 26, 21, 20 and 11 in MCS table 2 for both 1 and 2 MIMO layers. Run simulations for MCS 20 to MCS 26 in MCS table 2 to derive the required SNR achieving 85% of peak throughput under AWGN conditions. (China Telecom)
· Keep open to the next meeting (QC) 
Tentative agreement:
· For this sub-topic, keep the options open to the next meeting and wait for more simulation results and analysis for testable SNR.
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”



Topic #3: CQI reporting requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006041
	China Telecom
	Proposal 11: Define FR2 CQI reporting requirements for CQI table 2.
Proposal 12: Cover higher SNR testing point compared to that in Rel-15 FR2 CQI tests.
Proposal 13: Cover both AWGN and fading conditions.
Proposal 14: For other parameters, reuse the assumptions in Rel-15 FR2 CQI tests.



Open issues summary
Sub-topic 3-1: CQI test parameters
Issue 3-1-1: Whether to define FR2 CQI reporting requirements for CQI table 2
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· FFS whether to define FR2 CQI reporting requirements for CQI table 2
· Proposal
· Option 1: yes (CTC)
· CTC: There were concern raised about the testable SNR point, but we have not seen the issue considering the following:
· In NR Rel-15 FR1 CQI tests with CQI table 2, the maximal SNR is only 15 dB or 13 dB.
· In LTE 256QAM CQI test, the maximal SNR in AWGN and fading conditions is 21dB and 17 dB respectively.
· Recommended WF
· TBA

Issue 3-1-2: Propagation condition
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· If it is agreed to define FR2 CQI reporting, consider the following test parameters
· Propagation condition
· Option 1: Cover both AWGN and fading conditions
· Other options are not precluded
· Proposal
· Option 1: Cover both AWGN and fading conditions (CTC)
· CTC: Align with the FR1 CQI test in Rel-15.
· Recommended WF
· TBA

Issue 3-1-3: SNR testing point
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· If it is agreed to define FR2 CQI reporting, consider the following test parameters
· SNR testing point
· Option 1: Cover higher SNR testing point compared to that in Rel-15 FR2 CQI tests
· Other options are not precluded
· Proposal
· Option 1: Cover higher SNR testing point compared to that in Rel-15 FR2 CQI tests (CTC)
· CTC: if we reuse the SNR setup for NR Rel-15 FR1 CQI tests, the opportunity of reporting CQI indexes corresponding to 256QAM is quite small or none.
· Recommended WF
· TBA

Issue 3-1-4: Other parameters
· Agreement in RAN4 #94e-bis (R4-2005531, WF)
· If it is agreed to define FR2 CQI reporting, consider the following test parameters
· Other parameters
· Option 1: Reuse the assumptions in Rel-15 FR2 CQI tests
· Other options are not precluded
· Proposal
· Option 1: reuse the assumptions in Rel-15 FR2 CQI tests (CTC)
· Recommended WF
· TBA

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

	XXX
	Sub-topic 3-1: CQI test parameters
Issue 3-1-1: Whether to define FR2 CQI reporting requirements for CQI table 2

Issue 3-1-2: Propagation condition

Issue 3-1-3: SNR testing point

Issue 3-1-4: Other parameters


	Intel
	Issue 3-1-1: Whether to define FR2 CQI reporting requirements for CQI table 2
We think more simulations/analysis are needed to ensure that we can find reasonable and testable requirements configuration.

	Qualcomm
	Same view as Intel. We need more time to be able to run the simulations and prefer to discuss this in the next meeting.

	China Telecom
	Sub-topic 3-1: CQI test parameters
Issue 3-1-1: Whether to define FR2 CQI reporting requirements for CQI table 2
We prefer option 1 because CQI table 1 is used in Rel-15 FR2 CQI reporting requirements and CQI table 2 should be covered for FR2 in Rel-16. And we have not seen the testable SNR issue considering the following:
· In NR Rel-15 FR1 CQI tests with CQI table 2, the maximal SNR is only 15 dB or 13 dB.
· In LTE 256QAM CQI test, the maximal SNR in AWGN and fading conditions is 21dB and 17 dB respectively
Issue 3-1-2: Propagation condition
Option 1
Issue 3-1-3: SNR testing point
Option 1
Issue 3-1-4: Other parameters
Option 1

	Huawei
	Sub-topic 3-1: CQI test parameters
Same view that further simulation is needed until the next meeting.


 
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#3-1Sub-topic#1
	Sub-topic 3-1: CQI test parameters
· Issue 3-1-1: Whether to define FR2 CQI reporting requirements for CQI table 2
· Option 1: yes (CTC)
· Keep open to the next meeting (Intel, QC, Huawei)
· Issue 3-1-2: Propagation condition
· Option 1: Cover both AWGN and fading conditions (CTC)
· Keep open to the next meeting (QC, Huawei)
· Issue 3-1-3: SNR testing point
· Option 1: Cover higher SNR testing point compared to that in Rel-15 FR2 CQI tests (CTC)
· Keep open to the next meeting (QC, Huawei)
· Issue 3-1-4: Other parameters
· Option 1: reuse the assumptions in Rel-15 FR2 CQI tests (CTC)
· Keep open to the next meeting (QC, Huawei)
Tentative agreement:
· For this sub-topic, keep open to the next meeting and wait for more simulation results.
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”
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Proposal 1: Assume 3% Tx EVM in the simulation.


 


Proposal 2: Not specify Rx EVM in the simulation.


 


Proposal 3: Use rank 1.
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Precoding model: Random Precoding, per slot, WB granularity
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