Proposal 8:
· Down selection on the following options for the link budget template in next meeting.

· Option 1: Adopt single link budget template based on IMT-2020 self-evaluation with necessary revisions, including adding/removing/revising some parameters.

· FFS: The template provided by FL or Qualcomm.

· Option 2: Adopt both templates, i.e. link budget template in IMT-2020 self-evaluation and link budget template in TR 36.824.

· Option 3: Adopt single link budget template in TR 36.824 with necessary revisions, including adding/revising some parameters.
Companies are invited to provide views on the above proposal. 

	Companies
	Comments

	Nokia
	Option 1. Two alternatives should have a Tdoc number maybe. This would simplify future discussions. Maybe we could also discuss if including the MIL or not.

	ZTE
	Option 1 is trying to combine the templates from ITU and TR 36.824. As a super set, it could include both Option 2 and Option 3. So, we think it should be ok to only keep Option 1 here. 

As for the FFS, we prefer the template from FL. However, I still don't understand why we need list MIL as an output. MCL can be easily converted to MIL w/ additionally considering transmitter/receiver antenna gains. So, it may no need to explicitly list MIL here. Of course, we can further discuss the FFS if we go with Option 1. 

	CATT
	Option1. Option 1 has been well developed in IMT 2020 self-evaluation and is sufficient for coverage evaluation.

	Samsung
	Support option 1. Since we think HW link budget value used in IMT2020 is enough to identify the baseline coverage performance and target performance for this SI, we are not sure the necessity of MIL. In option 1, we prefer the template provided by FL without MIL. 


Proposal 8a:
Down selection on the following options for antenna array gain.

· Option 1: Antenna array gain is included in the link budget template. 
· FFS: array gain = 10 * 1og10 (number of receive antennas/number of receive TxRUs)

· FFS: For TDL channel model
· Option 2: Antenna array gain is included in LLS.
· FFS: For CDL channel model
Companies are invited to provide views on the above proposal. 

	Companies
	Comments

	Nokia
	We think Option 1 is a good starting point, but may be very optimistic. We suggest to add a further FFS for option 1, such as: “FFS: receiver implementation margin to model non-idealities and imperfections”. Additionally, we should ensure different companies use same naming scheme and terminology.

	ZTE
	To be clear, we suggest to add ‘ for FR1 based on LLS based methodology’ at the end of the main bullet.

As for the two options, we prefer Option 1. 

	CATT
	Option 1. Not sure what the second sub-bullet under option 1 means. Open to discuss but need make it clear.

	Samsung
	We support Option 1 for at least FR1.


Proposal 9:
Identify the target performance and coverage bottlenecks based on target performance metric.
· FFS: the target performance metric.
· Option 1: The target path loss is considered as the target performance.

· Derived from the target ISD.

· Option 2: The target MCL is considered as the target performance.

· Alt1: Derived from the target ISD, considering shadow fading margin, penetration loss, etc.

· Alt2: Fixed target MCL, e.g. 147dB for VoIP

· Alt3: Relative MCL

· Option 3 (optional): The target performance based on SLS is determined by the 5th percentile SINR value in CDF curve for different physical channels.

· Other target performance metrics are not precluded.
Companies are invited to provide views on the above proposal. 

	Companies
	Comments

	Nokia
	Given that only one option is given for target performance based on SLS, shouldn’t it be better to remove Option3 and add a bullet that says: “If optional SLS is performed, the target performance for SLS is determined by the 5th percentile SINR value in CDF curve for different physical channels ” ?

	Intel
	We share similar view as Nokia that it is unclear to us why MIL is used in the FL link budget template. In proposal 9, none of the performance metrics is based on MIL. We suggest to only keep the MCL calculation in the FL link budget template.

	ZTE
	We are fine with Nokia’s suggestion. 

	 CATT
	We are fine with the proposal but think it’s better to make it clear that we don’t expect to use all of the three options. We still suggest to modify the main bullet as following:
‘Down selection on the following options to identify the target performance and coverage bottlenecks based on target performance metric’

	Samsung
	We are fine with Nokia’s suggestion.


Proposal 5:

· For link level simulation, adopt the following table for PUSCH for FR1.

	Parameters
	Values

	BLER for PUSCH
	10% iBLER for eMBB, 2% rBLER for voice.

	Number of UE transmit antennas chains for PUSCH
	1 or 2

	Number of UE TRXUs for PUSCH
	1 or 2

	DMRS configuration for PUSCH
	For 3km/h: Type I, 1 or 2 DMRS symbol, no multiplexing with data.

For 30km/h and 120km/h: Type I, 2 or 3 DMRS symbol, no multiplexing with data.

For frequency hopping, Type I, 1 or 2 DMRS symbol for each hop, no multiplexing with data.

	Waveform for PUSCH
	DFT-s-OFDM

	Number of repetitions for PUSCH
	For eMBB, no repetition is assumed.

For VoIP, the maximum number of repetitions can be is 2/4/8.

	HARQ configuration for PUSCH
	For eMBB, no retransmission is assumed.

For VoIP, the maximum number of HARQ transmission can be reported by companies. can be 2/4/8 depends on the frame structure for TDD and latency requirements for VoIP.

	PUSCH duration

	14 OS


Companies are invited to provide views on the above proposal. 

	Companies
	Comments

	Nokia
	From our perspective one important factor is still missing from the proposal. Both the number of repetitions and retransmissions must be compliant with the considered TDD frame structure. For instance, when DDDSU is considered and we consider a 20ms arrival rate for VoIP packets only 2 repetitions and 4 retransmissions are possible for FR1, if we do not want to incur latency issues. For this reason, we fear that not considering these important limitations may yield very unreliable results with scarce practical relevance.

Concerning the DMRS number we do not see why we should remove the possibility of considering 1 DMRS symbol for 3km/h. Why do we want to prevent ourselves from considering a case in which code rate can be lowered at the cost of lower channel estimation quality? There is clearly a trade-off to be harnessed there, and by setting a default static value is a very strange choice. Please note this does not mean we are suggesting that each company should present results for both values, it’s actually the converse. In our view, it is wise to limit the choices to 2 values per UE speed scenario, and each company can then present results for the best configurations according to the simulations the company itself has performed.
As we discussed above, we suggest to consider also 1 DMRS symbol for the 3 km/h case. The benefit of having 2 DMRS in this case is not clear, if suitable LA is performed, i.e., if a suitable MCS index and number of PRBs is chosen. We also suggest to add that both the max number of repetitions and retransmissions shall be compatible with the limitations imposed by the considered frame structure.

	Intel 
	As we commented in GTW meeting, we also need to consider DMRS positions for DMRS configurations. We think Type B mapping could be a good starting point.

	ZTE
	We think one DMRS should also be considered. A lower coding rate could be achieved with less DMRS overhead and potentially provide better performance. 

	CATT
	We share the same views that 1 DMRS for 3 km/h is sufficient.
As mentioned in GTW meeting, we don’t think we need to enable retransmission and repetition simultaneously, especially considering we have assumed 8 repetitions and the HARQ gain has been considering in the link budget template.

	Samsung
	Regarding the repetition for PUSCH, there are two repetition types for PUSCH such as PUSCH repetition type A and PUSCH repetition type B. For clarification, we suggest to only consider the PUSCH repetition type B. PUSCH repetition type B has better performance than type A in TDD scenario and almost same performance with type A in FDD scenario. To this end, we suggest to add the clarification followed as: 
“For VoIP, the maximum number of nominal repetitions is 8 for PUSCH repetition type B.”

Regarding the number of DMRS symbol, we also suggest to consider 1 DMRS symbol for 3km/h without frequency hopping. In our understanding, 1 DMRS symbol is sufficient to estimate the channel information in case of 3km/h. 


Proposal 5a:
· For eMBB, HARQ gain is included in the link budget template.

· For VoIP, HARQ gain is included in LLS.
Companies are invited to provide views on the above proposal. 

	Companies
	Comments

	Nokia
	Ok

	ZTE
	Support

	CATT
	For VoIP, we don’t think we need to consider the HARQ gain in LLS. Considering K=8, the residual BLER will be very low. 

	Samsung
	For clarification, second bullet means that HARQ retransmission is considered in LLS for VoIP. If it is right, we support proposal 5a. 


Proposal 6:

· For link level simulation, adopt the following table for PUCCH for FR1.

	Parameters
	Values

	PUCCH format type
	Format 1, 2bits UCI

Format 3, [4]/11/22 bits UCI

	BLER for PUCCH
	For PUCCH format 1: 

DTX to ACK probability: 1%. NACK to ACK probability: 0.1%, ACK missed detection probability: 1%.

For PUCCH format 3: 

Block error probability: 1%

	Number of PRBs for PUCCH
	1 PRB

	Number of UE antennas transmit chains for PUCCH
	1

	Number of UE TRXUs for PUCCH
	1

	Number of repetitions for PUCCH
	w/ and w/o repetition for PUCCH.

The maximum number of repetitions can be 2/4/ is 8.

No repetition for PUCCH.

	PUCCH duration

	14 OS


Companies are invited to provide views on the above proposal. 

	Companies
	Comments

	Nokia
	Ok

	ZTE
	Support

	CATT
	Don’t see the motivation to simulate 4 bits for PF#3 as larger payload size is already supported.

	Samsung
	In our understanding, repetition is the most obvious method to enhance the coverage especially for PUCCH. We are not sure why we did not consider PUCCH repetition in coverage enhancement SI. 


Proposal 7:

· For link level simulation, adopt the following table for PUSCH and PUCCH for FR1.

	Parameters
	Values

	Number of receive antenna elements for BS
	Urban: 192 antenna elements for 4GHz and 2.6GHz, 

(M,N,P,Mg,Ng) = (12,8,2,1,1)

Rural: 64 antenna elements for 4GHz and 2.6GHz
(M,N,P,Mg,Ng) = (8,4,2,1,1)

16 antenna elements for 700MHz

(M,N,P,Mg,Ng) = (2,4,2,1,1)

32 antenna elements for 2GHz and 700MHz

(M,N,P,Mg,Ng) = (8,2,2,1,1)

	Number of receive TxRUs for BS
	Urban: 2/8/64 TxRUs for 4GHz and 2.6GHz, Rural: 2/4/8 TxRUs 8 TxRUs for 4GHz and 2.6GHz, and 4TxRUs for 2GHz and 700MHz.

TDL: 2 or 4 TxRUs

[CDL: urban: 64TxRUs, rural: 8 TxRUs for 4GHz and 2.6GHz, and 4TxRUs for 2GHz and 700MHz.]

	Delay spread
	Urban: 300ns, [240ns]
Rural: 300ns

Rural with long distance: 30ns

	Latency requirements for voice
	50ms/100ms

	PRBs/TBS/MCS for eMBB for PUSCH
	Reported by companies.

[30PRBs] for 1Mbps, [4 PRBs] for 100kbps.

Other values of PRBs can be reported by companies.

TBS and MCS can be calculated based on the number of PRBS, target data rate, frame structure and overhead.

	PRBs/MCS for VoIP for PUSCH
	[4 PRBs] for VoIP.

QPSK


Companies are invited to provide views on the above proposal. 

	Companies
	Comments

	Nokia
	Are the numbers between [] simple reference values or mandated values to study?
Concerning TxRUs, we think that the starting point should be the differentiation between macro-cell DL and UL power limitations. What happens in actual macro-cells, at gNB, is that EIRP is (almost) always at the maximum allowable level (small fluctuations may occur, of course). In other words, in macro cell downlink the beam-based architecture certainly serves a UE multiplexing purpose (with corresponding interference reduction), however modeling its coverage enhancement impact (if by coverage we mean range) is more difficult due to EIRP limitations. In other words, irrespective of the choice of large or narrow beams, gNB must always comply with EIRP regulations and this implicitly sets the limit of how narrow DL beams you can transmit with the same output power. In our view, this complicates the modelling we are discussing here. UL situation is different, and so is indoor DL at FR2, since power limitations at the transmitter have an important impact and then different beamforming assumptions at the receive end have big impact. In this sense, from our perspective the problem is related to the definition of TxRUs and antenna elements. Shouldn’t we first agree on these definitions to ensure that companies’ understanding of the terminology is fully aligned? Discussion on how to model the gains may be much easier then.

	Intel
	We still think it would be more appropriate to align the TBS/MCS/number of PRBs among companies for the simulations. In our simulations, we observed quite different results if different combinations are chosen. To conduct meaningful study, it is good to conclude at least a set of parameters (TBS/MCS/number of PRBs) that all companies can agree.

	ZTE
	Our understanding is, there could be two ways to modeling the overall beamforming gain for LLS based methodology:

Alt 1-1: Assuming larger # of TxRU while smaller # of antennas per TxRU, e.g. 64 TxRU and 3 antennas per TxRU. That is, we would have finer digital beamforming while a coarser analog beamforming.

Alt 1-2: Assuming smaller # of TxRU while larger # of antennas per TxRU, e.g. 2 TxRU and 96 antennas per TxRU. That is, we would have coarser digital beamforming while a finer analog beamforming.

Digital beamforming can be evaluated by enabling precoding matrix based on SRS. For analog beamforming gain, it is ok to use ideal analog beamforming gain for Alt 1-1 since anyway the deviation would be not much in case of using smaller # of antennas per TxRU. While for Alt 1-2, assuming ideal analog beamforming gain could be not that accurate. In addition, CDL is mainly used for evaluating analog beamforming gain, in other words, Alt 1-1 which is mainly for digital beamforming, should not limit to CDL channel.  So, in this sense, we think we should keep 64 TxRU for TDL channel in urban scenario. But if we are minority, it's fine for us to make it as optional. 

	CATT
	We don’t think the first two rows are needed to be captured here. It should be noted it is highly dependent with proposal 8-a. 
Secondly, even if CDL is used, the array gain could also be calculated in the template as the immense antenna configuration will significantly lower the simulation.

	Samsung
	Regarding the antenna configuration, we support this proposal. 
Regarding # of PRBs/TBS/MCS, we are fine to remove the bracket for both eMBB and VoIP. If there is no specific suggestion from other companies, it can be a starting point. 


Proposal 10:
· For link level simulation, adopt the following table for PDSCH for FR1.

For PDSCH, most simulation assumptions for PUSCH can be reused except for the following parameters.

· Waveform

· target data rate

· PRBs/MCS/TBS 

· frequency hopping

· number of symbols

· other parameters

	Parameters
	Values

	Waveform
	CP-OFDM

	PRBs/MCS/TBS
	Reported by companies.

	PDSCH duration
	12 OS

	Other parameters
	FFS: localized/distributed mapping


Companies are invited to provide views on the above proposal. 

	Companies
	Comments

	Nokia 
	Ok.

	ZTE
	Support

	CATT
	A baseline PRBs/MCS/TBS should be defined as PUSCH, and the others can be reported by companies.

	Samsung
	We support the proposal. 


Proposal 11:

· For link level simulation, adopt the following table for PDCCH for FR1.

	Parameters
	Values

	aggregation level
	8/16

	payload
	40 bits/ 24 bits

	CORESET size
	2 symbols, 48 PRBs

	CCE-to-REG mapping type
	interleaved or non-interleaved mapping

	Number of SSB beams
	FFS


Companies are invited to provide views on the above proposal. 

	Companies
	Comments

	Nokia
	What is the purpose of having the number of SSB beams in this table?

	Intel
	It is also unclear to us the number of SSBs. We would assume this is for broadcast PDCCH. It may be good to clarify.

	ZTE
	As commented, the # of RBs of the CORESET size is not needed. If it is set to 48 RBs, there is no difference between interleaved or non-interleaved mapping. If companies still prefer to have it. It could be 48RBs for non-interleaved mapping and 96RBs for interleaved mapping.

	CATT
	Same questions as Nokia.
And same comments on the mapping type as ZTE.

	Samsung
	As commented in ZTE, if the CORESET size is 48 PRBs and the aggregation level is 16, there is no difference in CCE-to-REG mapping type. In case of 10MHz BW for FDD, the maximum number of PRBs is 52 with 15kHz SCS. To tackle this issue, it could leave the aggregation level 8. 


Proposal 12:

· For link level simulation, adopt following TBS for Msg3 for FR1

· 56 bits

· [144bits]

Companies are invited to provide views on the above proposal. 

	Companies
	Comments

	Nokia
	Ok

	ZTE
	Fine with the proposal.

	CATT
	OK

	Samsung
	We support the proposal. 
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