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Introduction
This document contains the topic summary for guiding the discussion for the topic [105][320] NR_exto71GHz_Demod_Part1, which discusses demodulation requirements for extension to 71 GHz, with general issues and issues related to base station demodulation. Issues related to UE demodulation are discussed on [105][321] NR_exto71GHz_Demod_Part2. 
This summary is based on the contributions submitted to the agenda items:
· 6.3.6.3	BS demodulation requirements 	 [NR_ext_to_71GHz-Perf]
· 6.3.6.3.1	PUSCH requirements 	[NR_ext_to_71GHz-Perf]
· 6.3.6.3.2	PUCCH requirements 	[NR_ext_to_71GHz-Perf]
· 6.3.6.3.3	PRACH requirements 	[NR_ext_to_71GHz-Perf]
The topics for this discussion are organized as follows:
· Topic #1 includes general aspects which apply for BS demod 
· Topic #2 includes BS demodulation aspects only related to PUSCH
· Topic #3 includes BS demodulation aspects only related to PRACH
· Topic #4 includes list of papers for simulation alignment
List of candidate target of discussion for 1st round and 2nd round 
· 1st round : 
· Online discussion on issues
· Issue 1-2-1: Phase noise consideration in requirements
· Issue 2-1-1: Channel model and MCS selection for PUSCH requirements
· Issue 2-1-2: Channel model for 16 QAM for PUSCH requirements
· Issue 2-1-3: MCS and number Tx/Rx branches for PUSCH requirements
· Online confirmation of agreements of issues
· Issue 1-1-2: AWGN power levels
· Issue 2-1-4: PTRS configuration for PUSCH requirements
· Issue 2-2-1: Applicability rules for PUSCH
· Offline discussion on issues:
· Issue 1-1-1: Channel model for PUSCH requirements
· Issue 3-1-1: Applicability rules for PRACH
· Issue 4-1-1: Simulation alignment
· 2nd round:
· Update draft CRs based on simulation alignment

Previous WFs for information:
· R4-2217371, WF on general aspects for FR2-2 demodulation requirements, Huawei,HiSilicon
· R4-2217372, WF on PUSCH demodulation requirements for FR2-2, Nokia, Nokia Shanghai Bell
· R4-2217373, WF on PUCCH demodulation requirements for FR2-2, Ericsson
· R4-2217374, WF on PRACH demodulation requirements for FR2-2, Samsung
· R4-2207223, WF on demodulation performance requirements definition for 52.6 - 71 GHz, Intel
· R4-2207205, Work plan for FR2-2 demodulation performance requirement definition, Intel
· R4-2210664, WF on general and BS aspects for FR2-2 demodulation requirements, Intel
· R4-2214655, WF on general aspects for demodulation requirements for FR2-2, Huawei
· R4-2214388, WF on PUSCH demodulation requirements for FR2-2, Nokia, Nokia Shanghai Bell
· R4-2214500, WF on PUCCH demodulation requirements for FR2-2, Ericsson
· R4-2214389, WF on PRACH demodulation requirements for FR2-2, Samsung

Topic #1: General issues for BS demod requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations
	Issue map

	R4-2218703
	Ericsson
	Discussion on general and PUSCH demodulation for NR FR2-2
Proposal 1: Take following changes to the delay profile description in the specification. 
<moderator> text proposal omitted here but included in the issue for discussion
<moderator>Proposals 2 to 4 are moved to Topic #2
	P1: Issue 1-1-1


	R4-2219507
	Huawei, HiSilicon
	Discussions on open issues on FR2-2 PUSCH demodulation requirements

Proposal 1: RAN 4 to select the MCS and channel model based on following criteria: 
· The performance loss due to phase noise is not much more than 1dB
· The performance loss due to phase noise should be included in impairment results and the ideal simulation alignment should be based on results without phase noise modelled.
<moderator>Proposals 2 to 3 are moved to Topic #2
	P1: Issue 1-2-1, Topic #2

P2, P3: Topic #2 

	R4-2219729
	Nokia, Nokia Shanghai Bell
	Discussion on PUSCH demodulation requirements for the extension to 71 GHz
Proposal 1: Update AWGN power level considering the following cases:
· For 120 kHz kHz SCS, and 400 MHz: EISREFSENS_50M + ΔFR2_REFSENS + 24 dBm / 380.16 MHz
· For 480 kHz kHz SCS, and 400 MHz: EISREFSENS_50M + ΔFR2_REFSENS + 24 dBm / 380.16 MHz
<moderator>Proposal 2 is moved to Topic #2
	P1: Issue 1-1-2



Moderator suggested papers for presentation covering Topics #1 and #2
	R4-2219507
	Huawei, HiSilicon



Open issues summary
Sub-topic 1-1 General issues
[bookmark: _Hlk118880680]Issue 1-1-1: Channel model for PUSCH requirements
· Proposals: 
· Proposal 1: Take following changes to the delay profile description in the specification:
	G.2.1	Delay profiles
The delay profiles are simplified from the TR 38.901 [16] TDL models. The simplification steps are shown below for information. These steps are only used when new delay profiles are created. Otherwise, the delay profiles specified in G.2.1.1 and G.2.1.2 can be used as such.
	Step 1: Use the original TDL model from TR 38.901 [16].
	Step 2: Re-order the taps in ascending delays.
	Step 3: Perform delay scaling according to the procedure described in clause 7.7.3 in TR 38.901 [16].
	Step 4: Apply the quantization to the delay resolution 5 ns or 2 ns (for FR2-2). This is done simply by rounding the tap delays to the nearest multiple of the delay resolution.
	Step 5: If multiple Rayleigh taps are rounded to the same delay bin, merge them by calculating their linear power sum.
	Step 6: If there are more than 12 taps for 5ns resolution or 16 taps for 2ns resolution (for FR2-2) in the quantized model, merge the Rayleigh taps as follows
<Unchanged part is skipped>
•	Otherwise, the location of the merged tap is based on the average delay of the weakest tap and selected tap. If the average delay is on the sampling grid, the location of the merged tap is the average delay. Otherwise, the location of the merged tap is rounded towards the direction of the selected tap (e.g. For 5ns resolution, 10 ns & 20 ns  15 ns, 10 ns & 25 ns  20 ns, if 25 ns had higher or equal power; 15 ns, if 10 ns had higher power) . The weakest tap and the selected tap are removed.
-	Repeat step 6 until the final number of taps is 12 or 16.
	Step 7: Round the amplitudes of taps to one decimal (e.g. -8.78 dB  -8.8 dB)
	Step 8: If the delay spread has slightly changed due to the tap merge, adjust the final delay spread by increasing or decreasing the power of the last tap so that the delay spread is corrected.
	Step 9: Re-normalize the highest Rayleigh tap to 0 dB if there is no LOS path in the model.
Note 1:	Some values of the delay profile created by the simplification steps may differ from the values in tables G.2.1.1-2, G.2.1.1-3, G.2.1.1-4, and G.2.1.2-2 for the corresponding model. 
Note 2:	For Step 5 and Step 6, the power values are expressed in the linear domain using 6 digits of precision. The operations are in the linear domain.



· 
· Recommended WF
· Please comment whether Proposal 1 is agreeable discuss offline if text improvements whenever needed. 

Issue 1-1-2: AWGN power levels
· Proposals: 
· Proposal 1: Update AWGN power level considering the following cases:
· For 120 kHz kHz SCS, and 400 MHz: EISREFSENS_50M + ΔFR2_REFSENS + 24 dBm / 380.16 MHz
· For 480 kHz kHz SCS, and 400 MHz: EISREFSENS_50M + ΔFR2_REFSENS + 24 dBm / 380.16 MHz
· Recommended WF
· Proposal 1 seems aligned with how AWGN power was configured since Rel-15. Therefore, unless there are objections against Proposal 1 it should be aggregable. 

Sub-topic 1-2 Derivation of requirements
Issue 1-2-1: Phase noise consideration in requirements
· Proposals:
· Proposal 1: The performance loss due to phase noise should be included in impairment results and the ideal simulation alignment should be based on results without phase noise modelled.
· Recommended WF
· Given that this is a new issue, discussion is needed 

Topic #2: PUSCH demodulation requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations
	Issue map

	R4-2218703
	Ericsson
	Discussion on general and PUSCH demodulation for NR FR2-2
<moderator> Proposal 1 considered under Topic #1
Proposal 2: Reuse current applicability rule for different channel bandwidth for FR2-2 120kHz SCS PUSCH requirements.
Proposal 3: Take Option 5 for MCS16 test configuration.
· For 1x2 Low, use TDLA30-650 for 100MHz CBW, TDLA10-650 for 400MHz CBW.
· For 2x2 Low, use TDLD30-200 for 100MHz CBW, TDLD10-200 for 400MHz CBW.
Proposal 4: Take MCS20 for 1Tx2Rx demodulation requirements and take MCS18 with 2Tx2Rx for FR2-2 PUSCH demodulation requirements.
	P2: Issue 2-2-1
P3: Issue 2-1-2
P4: Issue 2-1-3

	R4-2219507
	Huawei, HiSilicon
	Discussions on open issues on FR2-2 PUSCH demodulation requirements

Proposal 1: RAN 4 to select the MCS and channel model based on following criteria: 
· The performance loss due to phase noise is not much more than 1dB
· The performance loss due to phase noise should be included in impairment results and the ideal simulation alignment should be based on results without phase noise modelled.
Observation 1: For cases with MCS16, 2T2R, TDLA, the performance loss is much more than 1dB and target SNR is quite closed to 20dB. If we use TDLD instead, performance is much improved and the performance loss is less than or equal to 1dB. 
Observation 2: For cases with MCS20, 2T2R, the performance loss is much more than 1dB. If we use MCS18 instead, the performance loss can be reduced to less than 1dB
Proposal 2: Use cases listed in Table 2-3 for final FR2-2 CP-OFDM PUSCH requirements definition.
Proposal 3: Reuse existing applicability rules for BS supporting different bandwidth to FR2-2 PUSCH requirements.

	P1: 
Issue 2-1-1
Topic #1

P2: Issue 2-1-2
Issue 2-1-3

P3: Issue 2-2-1

	R4-2219729
	Nokia, Nokia Shanghai Bell
	Discussion on PUSCH demodulation requirements for the extension to 71 GHz
<moderator> Proposal 1 considered under Topic #1
Proposal 2: Adopt 1 PTRS port for PUSCH demodulation requirements.

	P2: Issue 2-1-4

	R4-2219014
	Samsung
	Discussion and simulation results on PUSCH demodulation requirement for Rel-17 71GHz

Proposal 1: RAN4 apply the same test applicability rule for PUSCH requirement with different CBW as
	For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the BS supports it (see D.7 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.



Proposal 2: RAN4 apply MCS 20 only with 1T2R for PUSCH requirement.
Proposal 3: RAN4 apply TDLA30-650 for PUSCH requirement with MCS 16 for both 120KHz and 480KHz.

	P1: Issue 2-2-1

P2: Issue 2-1-3

P3: Issue 2-1-2



Papers from Topic #1 and #2 are the same, so no need for discussing other papers
Open issues summary
Sub-topic 2-1 PUSCH configurations
[bookmark: _Hlk118880964]Issue 2-1-1: Channel model and MCS selection for PUSCH requirements
· Proposals: 
· Proposal 1: RAN 4 to select the MCS and channel model based on following criteria: 
· The performance loss due to phase noise is not much more than 1dB
· Recommended WF
· Discussion needed. 

Issue 2-1-2: Channel model for 16 QAM for PUSCH requirements
· Proposals: 
· Option 1: Update channel model for MCS 16 with 120 kHz SCS and 480kHz SCS:
· For 1x2 Low, use TDLA30-650 for 100MHz CBW, TDLA10-650 for 400MHz CBW.
· For 2x2 Low, use TDLD30-200 for 100MHz CBW, TDLD10-200 for 400MHz CBW.
· Option 2: Apply TDLA30-650 for PUSCH requirement with MCS 16 for both 120KHz and 480KHz.
· Other options
· Recommended WF
· Topic for online discussion. 

Issue 2-1-3: MCS and number Tx/Rx branches for PUSCH requirements
In this issue the proposals are discussed regarding MCS and Tx/Rx branches for 64 QAM. 
· Proposals
· Option 1: MCS 20 with 1T2R Low and MCS 18 with 2T2R Low
· Option 2: MCS 20 only with 1T2R 
· Recommended WF
· Topic for online discussion

Issue 2-1-4: PTRS configuration for PUSCH requirements
In this issue the proposals are discussed regarding MCS and Tx/Rx branches for 64 QAM. 
· Proposals
· Proposal 1: Adopt 1 PTRS port for PUSCH demodulation requirements.
· Recommended WF
· Proposal 1 seems aligned with how PTRS was configured since Rel-15. Therefore, unless there are objections against Proposal 1 it should be aggregable

Sub-topic 2-2 PUSCH applicability rules
[bookmark: _Hlk118881086]Issue 2-2-1: Applicability rules for PUSCH
In this issue the proposals are discussed regarding applicability rules for PUSCH demodulation requirements in FR2-2. 
· Proposals:
· Proposal 1: Reuse current applicability rule for different channel bandwidth for FR2-2 120kHz SCS PUSCH requirements.
· Recommended WF
· 3 companies proposed Proposal 1. Other companies, please check if proposal 1 is agreeable 

Topic #3: PRACH demodulation requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations
	Issue map

	R4-2219734
	Nokia, Nokia Shanghai Bell
	Remaining issues for PRACH demodulation requirements in FR2-2
Proposal 1: Update D.103 with the following description: 
	D.103
	PRACH format and SCS
	Declaration of the supported PRACH format(s) as specified in TS 38.211 [20], i.e., format: 0, A1, A2, A3, B4, C0, C2.
Declaration of the supported SCS(s) per supported PRACH format with short sequence, as specified in TS 38.211 [20], i.e.: 
- For BS type 1-O: 15 kHz, 30 kHz or both.
- For BS type 2-O. in FR2-1: 60 kHz, 120 kHz or both.
- For BS type 2-O. in FR2-2: 120 kHz, 480 kHz or both.



Proposal 2: Update D.113 as: 
	D.113
	PRACH format with LRA = 1151 for 15 kHz SCS,  LRA = 571 for 30 kHz SCS, LRA = 1151 and LRA = 571 for 120 kHz SCS and LRA = 571 for 480 kHz SCS
	Declaration of the supported PRACH format(s) as specified in TS 38.211 [17], i.e., format: A2, B4, C2.
 
Declaration of the supported SCS(s) per supported PRACH format as specified in TS 38.211 [17], i.e.:
-For BS type 1-O:  15 kHz, 30 kHz or both.
-For BS type 2-O:  120 kHz, 480 kHz or both.



	P1: issue 3-1-1

P2:
Issue 3-1-1


If online discussion is used for this topic, moderator proposes presentation of: 
	R4-2219734
	Nokia, Nokia Shanghai Bell



Open issues summary
Sub-topic 3-1 PRACH applicability rules
Issue 3-1-1: Applicability rules for PRACH
In this issue the proposals are discussed regarding applicability rules for PRACH demodulation requirements in FR2-2. 
· Proposals:
· Proposal 1: Update D.103 with the following description: 
	D.103
	PRACH format and SCS
	Declaration of the supported PRACH format(s) as specified in TS 38.211 [20], i.e., format: 0, A1, A2, A3, B4, C0, C2.
Declaration of the supported SCS(s) per supported PRACH format with short sequence, as specified in TS 38.211 [20], i.e.: 
- For BS type 1-O: 15 kHz, 30 kHz or both.
- For BS type 2-O in FR2-1: 60 kHz, 120 kHz or both.
- For BS type 2-O in FR2-2: 120 kHz, 480 kHz or both.



· Proposal 2: Update D.113 as: 
	D.113
	PRACH format with LRA = 1151 for 15 kHz SCS,  LRA = 571 for 30 kHz SCS, LRA = 1151 and LRA = 571 for 120 kHz SCS and LRA = 571 for 480 kHz SCS
	Declaration of the supported PRACH format(s) as specified in TS 38.211 [17], i.e., format: A2, B4, C2.
 
Declaration of the supported SCS(s) per supported PRACH format as specified in TS 38.211 [17], i.e.:
-For BS type 1-O:  15 kHz, 30 kHz or both.
-For BS type 2-O:  120 kHz, 480 kHz or both.



· Recommended WF:
· Given that this is a new issue, discussion is needed 

Topic #4: Simulation results
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations
	Issue map

	R4-2218704
	Ericsson
	Simulation results for NR FR2-2 PUSCH demodulation results.
<moderator note> to be considered for simulation alignment
	None

	R4-2219508
	Huawei, HiSilicon
	Simulation results on FR2-2 PUSCH demodulation requirements
<moderator note> to be considered for simulation alignment
	None

	R4-2219730
	Nokia, Nokia Shanghai Bell
	PUSCH simulation results for the extension to 71 GHz
<moderator note> to be considered for simulation alignment
	None

	R4-2219014
	Samsung
	Discussion and simulation results on PUSCH demodulation requirement for Rel-17 71GHz
<moderator note> Proposals discussed under Topic #1 and Topic #2, simulations to be considered for simulation alignment
	

	R4-2219509
	Huawei, HiSilicon
	Simulation results on FR2-2 PUCCH demodulation requirements
<moderator note> to be considered for simulation alignment
	None

	R4-2219732
	Nokia, Nokia Shanghai Bell
	PUCCH simulation results for the extension to 71 GHz
<moderator note> to be considered for simulation alignment
	None

	R4-2219015
	Samsung
	Simulation results on PUCCH demodulation requirement for Rel-17 71GHz
<moderator note> to be considered for simulation alignment
	none

	R4-2219510
	Huawei, HiSilicon
	Simulation results on FR2-2 PRACH performance requirements
<moderator note> to be considered for simulation alignment
	

	R4-2219735
	Nokia, Nokia Shanghai Bell
	PRACH simulation results for demodulation requirements for the extension to 71 GHz
<moderator note> to be considered for simulation alignment
	

	R4-2219016
	Samsung
	Simulation results on PRACH demodulation requirement for Rel-17 71GHz
<moderator note> to be considered for simulation alignment
	



Sub-topic 4-1 Simulation alignment
Issue 4-1-1: Simulation alignment
· Recommended WF
· Companies to update the simulation excel table in the first days of the meeting and verify if the SNR values are agreeable. 
