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Introduction
This email thread discusses the UE performance requirements in Rel-17 extension to  71GHz WI in agenda 9.15.10.2.
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: Invite companies to provide comments in section 1.3, 2.3, 3.3, 4.3 and 5.3.
· 2nd round: TBA 

Topic #1: General
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207805
	Apple Inc.
	Proposal #1: Do not define UE demod requirements with LBT modelled.
Proposal #2: Consider TDLA and TDLD channel model with max RMS delay spread of 10ns for demod requirements definition in FR2-2. 
Proposal #3: Do not consider higher UE speed and Doppler for FR2-2 requirements definition. 
Observation #1: It is impractical to consider all 3 SCS and more than 1 CBW per SCS given the limited time and amount of simulation effort. 
Proposal #4: Only define requirements with 120 and 480KHz SCS. Only define requirements with minimum CBW for each SCS. 

	R4-2208262
	Nokia, Nokia Shanghai Bell
	1. Latest RAN4 agreements on number of PRBs are not aligned between UE demod and RF.
UE demod agreements for 960kHz SCS and 400 MHz BW use 32 PRBs while in RF it was agreed to use 33 PRBs.
1. Update the number of PRBs for each SCS and CBW combination as:
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	132
	264
	N/A

	960
	N/A
	33
	66
	132
	[156]



SCS for DL requirements definition
Not defining requirements for 960kHz will mean, that UEs supporting this SCS will not be tested. 
The defined maximum CBW of 2000MHz is only supported with 960kHz SCS
960 kHz SCS to be considered for DL requirement definition
CBW for DL requirements definition
For best test of high performance UEs which are reporting support for the high CBW, tests with the highest CBW for each SCS are needed to verify the claimed support.
RAN4 to introduce requirement definition for max CBW also in 480 and 960 kHz SCS.

	R4-2208324
	Ericsson
	Proposal 1: RAN4 defines the PDSCH demodulation requirements with:  
· FR2-2 TDD: SCS = 120 kHz with min CBW = 100 MHz and Max CBW = 400 MHz
· FR2-2 TDD: SCS = 480 kHz with min CBW = 400 MHz and Max CBW = 1600 MHz

Observation 1: Using SCS 960 KHz, we increase max CBW by 25 % (from 1600 MHz to 2000 MHz), while the CP is halved (looses 50% of its duration).

Proposal 2: RAN4 defines the UE demodulation and CSI reporting requirements with:
· Number of receive antennas: 2Rx
· Modulation order: Up to 64QAM
· Both single carrier (FR2-2) and NR-DC FR1 + FR2-2 scenarios

Observation 2: In Rel-17, NR operation in FR2-2 will only support Rel-15 patterns for CP-OFDM.

	R4-2209842
	Huawei, HiSilicon
	Proposal 1: Introduce PDSCH requirements with 120 kHz and 480 kHz SCS, not consider 960 kHz SCS
Proposal 5: Consider TDL-A
Observation 3: No performance difference can be observed for different RMS Delay spread.
Proposal 6: Consider 5ns delay spread for 480kHz SCS.
Proposal 7: Only consider 3km/h UE speed
Observation 6: If unlicensed band is considered for requirements definition, LBT should be modelled since gNB can’t always occupy the channel according the regulations.
Observation 7: Transmission burst model of Rel-16 NR-U can’t be used for FR2-2 demodulation requirements part.
Proposal 13: Further discuss whether to define requirements for unlicensed band and re-consider LBT model if does.



Open issues summary
Sub-topic 1-1 Scope
Issue 1-1-1: Whether to define requirements for unlicensed band, i.e., with LBT
· Proposals
· Option 1: Yes
· Option 2: No (Apple, Ericsson)
· Recommended WF
· TBA
Sub-topic 1-2 Channel Model
Issue 1-2-1: TDL Channel Model
· Proposals
· Option 1: TDL-A (Huawei, Ericsson)
· Option 2: TDL-D (Ericsson)
· Option 3: Use TDL-A for some requirements and TDL-D for other requirements. (Apple)
· Recommended WF
· TBA
Issue 1-2-2: RMS delay spread
· Proposals
· Option 1: 5ns (Huawei)
· Option 2: 10ns (Apple, Ericsson)
· Option 3: 20ns and 30ns (Ericsson)
· Recommended WF
· TBA
Issue 1-2-3: Max Doppler Frequency
· Proposals
· Option 1: 10 km/h (650 Hz) (Ericsson)
· Option 2: 30 km/h (2000 Hz)
· Option 3: Do not consider higher Dopplers. Only define requirements with 3 km/h UE speed with 200Hz Max Doppler. (Apple, Huawei)
· Recommended WF
· TBA
Sub-topic 1-3 SCS/CBW Combinations
Issue 1-3-1: 960 kHz SCS
· Proposals
· Option 1: Define the requirements (Nokia)
· Option 2: Do not define the requirements (Apple, Huawei)
· Option 3: Deprioritize the discussion on 960kHz SCS (Ericsson)
· Recommended WF
· TBA
Issue 1-3-2: Whether to define requirements with 1600 MHz CBW for 480 kHz SCS
· Proposals
· Option 1: Yes (Nokia, Ericsson)
· Option 2: No (Apple, Huawei)
· Recommended WF
· TBA
Issue 1-3-3: CBW for 960 kHz SCS (if agreed to define requirements in Issue 1-3-1)
· Proposals
· Option 1: 400MHz only
· Option 2: Both 400MHz and 2000MHz (Nokia)
· Recommended WF
· TBA
Issue 1-3-4: Whether to update number of PRBs for 960kHz/2000MHz to 156 (if agreed to define requirements in Issue 1-3-1, 1-3-3)
· Proposals
· Option 1: Yes (Nokia)
· Option 2: No
· Recommended WF
· TBA
Sub-topic 1-4 General Assumptions
Issue 1-4-1: General Assumptions
· Proposals
· Option 1: Define the UE demodulation and CSI reporting requirements with (Ericsson):
· Number of receive antennas: 2Rx
· Modulation order: Up to 64QAM
· Both single carrier (FR2-2) and NR-DC FR1 + FR2-2 scenarios
· Recommended WF
· TBA
Sub-topic 1-5 Specification Structure
Issue 1-5-1: Specification Structure
· Proposals
· Option 1 (Ericsson): 
	Section number
	Section name
	Note

	7.2
	PDSCH demodulation requirements
	Update Table 7.2-1

	7.2.1
	  1RX requirements
	

	7.2.2
	  2RX requirements
	

	7.2.2.2
	    TDD
	

	7.2.2.2.[4]
	      Minimum requirements for UEs in FR2-2
	New section

	7.2A
	PDSCH demodulation requirements for CA
	

	7.2A.1
	  1RX requirements
	

	7.2A.2
	  2RX requirements
	Updates on FR2-2

	…….
	……
	

	A.3.2
	Reference measurement channels for PDSCH performance requirements
	

	A.3.2.2
	  TDD
	Updates on FR2-2



	Section number
	Section name
	Note

	7.3
	PDCCH demodulation requirements
	Updates in Table 7.3-1

	7.3.1
	  1RX requirements
	Void

	7.3.2
	  2RX requirements
	

	7.3.2.2
	    TDD
	

	7.3.2.2.1
	 1 Tx Antenna performances
	Updates on FR2-2

	7.3.2.2.2
	 2 Tx Antenna performances
	Updates on FR2-2

	7.4
	PBCH demodulation requirements
	

	7.4.1
	  1RX requirements
	

	7.4.2
	  2RX requirements
	

	7.4.2.2
	    TDD
	Updates on FR2-2 UEs




· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 Scope
	Company
	Comments

	XXX
	Issue 1-1-1: Whether to define requirements with LBT


	Ericsson
	Issue 1-1-1: Whether to define requirements with LBT
We do not define requirements with LBT. Indeed, LBT is not required in the US and Europe and is optional for FR2-2. Furthermore, for 5 and 6 GHz, the EU harmonized standard requires this for Wi-Fi coexistence (so that the carrier grids overlap w r t CCa measurements). This is NOT a requirement for 60 GHz (there is no nominal channel plan). Hence, we support Option 2.

	Apple
	Issue 1-1-1: Whether to define requirements for unlicensed band, i.e., with LBT
We support option 2. For NR operation up to 71GHz RAN4 RF has not defined any licensed bands in our understanding and the bands are expected to be unlicensed. In unlicensed bands CCA by gNB or UE is required prior to transmission depending on regional regulatory requirements, but not necessarily in all unlicensed bands. Since we specify requirements based on relative TP, defining demod requirements with LBT model doesn’t necessarily impact any performance requirement, but only impacts the FRC, the testing time. Hence, we support Option 2 – to not define requirements with LBT. Also, we must follow the same as what is agreed in BS demod requirements. 

	Qualcomm
	Issue 1-1-1: Whether to define requirements with LBT
Support Option 2. We don’t think it will test anything new compared to regular FR2-2 requirements from UE demod perspective. Also, RAN4 will have to come up with a new transmission busrst model in this case, if requirements were to be defined. Given the limited time left, we prefer to focus on regular requirements.

	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: Whether to define requirements with LBT
We are fine with Option 2 to not define requirements with LBT.

	Huawei
	Issue 1-1-1: Whether to define requirements with LBT
We support option 1.  We prefer to cover the regions where LBT is mandatory.  To be more simple for the test setup, we can assume LBT success through the test with some idle time after some continuous slots.


 
Sub topic 1-2 Channel Model
	Company
	Comments

	XXX
	Issue 1-2-1: TDL Channel Model

Issue 1-2-2: RMS delay spread

Issue 1-2-3: Max Doppler Frequency


	Rohde & Schwarz
	Issue 1-2-2: RMS delay spread
Options seem to be fine, but the delay resolution needs to be discussed. We propose 2ns, same as proposed from our side for the BS models.
Issue 1-2-3: Max Doppler Frequency
We support either Option 1 or 3.

	Ericsson
	Issue 1-2-1: TDL Channel Model
We believe that both TDLA and TDLD are needed. TDLD should be needed especially for indoor environment (SCS 480 KHz), while TDLA is for both, indoor (both SCS 120 KHz and 480 KHz) and outdoor environment (for SCS 120 KHz). Hence, we can support Option 3.

Issue 1-2-2: RMS delay spread
We do believe that we can consider up to 30 ns as RMS delay spread, especially for TDLA when using 120 KHz. As a summary
TDLA 10 and 20 ns
TDLD 5 and 10 ns

Issue 1-2-3: Max Doppler Frequency
We support the following Doppler frequencies: 
200 Hz (referring to a velocity of 3 Km/h) for both SCS 120 KHz and 480 KHz
650 Hz (referring to a velocity of 10 Km/h) for 120 KHz SCS (outdoor). 
2000 Hz (referring to a velocity of 30 Km/h) for 120 KHz SCS (outdoor).
We believe that a moderate velocity can be considered for outdoor environment using SCS 120 KHz.

	Apple
	Issue 1-2-1: TDL Channel Model
We support Option 3. We think both TDLA and TDLD could be used for demod requirements. 
Issue 1-2-2: RMS delay spread
We support option1 and option 2. We don’t expect the delay spread to be large given narrow beams with FR-2. 
Issue 1-2-3: Max Doppler Frequency
Option 3. We don’t think high mobility is a target scenario for operation in 60Ghz band.  

	Qualcomm
	Issue 1-2-1: TDL Channel Model
Support Option 3.
Issue 1-2-2: RMS delay spread
Support Option 1 for up to 960kHz (if defined), Option 2 for up to 480 kHz. 
Issue 1-2-3: Max Doppler Frequency
Support Option 3. We do not expect 60Ghz to be used with high UE mobility scenarios since there will be a lot of pathloss and too many handovers.

	Nokia, Nokia Shanghai Bell
	Issue 1-2-1: TDL Channel Model
We prefer Option 1
We see indoor as an often seen use case for FR2-2. As indoor FR2-2 is likely to have reflections defining requirements with TDL-A seems like a good fit to be used for most requirement definitions. In addition we also see some situations where LOS is relevant, hence TLD-D can also have validity in a minor number of situations.

For simplicity, we think it is better to use only one channel model as a starting point and add others if there are issues found in specific configurations, MCSs. In that sense our preference is Option 1 TDLA. 

Issue 1-2-2: RMS delay spread
Option 2
We propose 10 ns, and if we run into feasibility issues with certain settings, we can revise it. 

Issue 1-2-3: Max Doppler Frequency
Option 1, 10 km/h sounds like a good compromise on UE speed. 


	Huawei
	Issue 1-2-1: TDL Channel Model
Option 1. TDL-A will bring worse performance which complies with minimum requirements. TDLD is too optimistic.
Issue 1-2-2: RMS delay spread
Option 1 and option 2 are OK for us considering no obvious performance gain. Meanwhile, delay resolution should be re-considered. Encourage more TE vendas to feedback the minimum resolution they can provide 
Issue 1-2-3: Max Doppler Frequency
Option 3. Similar views with Qualcomm and Apple



 
Sub topic 1-3 SCS/CBW Combinations
	Company
	Comments

	XXX
	Issue 1-3-1: 960 kHz SCS

Issue 1-3-2: Whether to define requirements with 1600 MHz CBW for 480 kHz SCS

Issue 1-3-3: CBW for 960 kHz SCS (if agreed to define requirements in Issue 1-3-1)

Issue 1-3-4: Whether to update number of PRBs for 960kHz/2000MHz to 156 (if agreed to define requirements in Issue 1-3-1, 1-3-3)


	Nokia, Nokia Shanghai Bell
	Issue 1-3-1: 960 kHz SCS
We prefer Option 1, i.e. we would like requirements for 960 kHz SCS to be defined. 

We think that it is not RAN4 role to discuss the merit of important features after they were already agreed in the RAN plenary and are defined by RAN1. 

The motivation for 960 kHz was already discussed as part of the study phase, and is reported in the TR 38.808, where it was very clear that for wider bandwidths 960 kHz could achieve better performance than 480 kHz, and that even ICI compensation was not necessary in many cases when using 960 kHz SCS. For example, results for 1600 MHz MCS=22 were showing 480 kHz has a 5dB improvement with ICI compensation in comparison to CPE compensation, and that the same result can be achieved without ICI compensation with 960 kHz SCS. 
Issue 1-3-2: Whether to define requirements with 1600 MHz CBW for 480 kHz SCS
Requirements should be created both on lowest and also on highest CBW, hence we support option 1 to define requirements for 1600MHz CBW for 480kHz SCS.

Issue 1-3-3: CBW for 960 kHz SCS (if agreed to define requirements in Issue 1-3-1)
Requirements should be defined both on lowest and also on highest CBW, hence we support option 2 to define requirements for both 400MHz and 2000MHz CBW for 960kHz SCS.

Issue 1-3-4: Whether to update number of PRBs for 960kHz/2000MHz to 156 (if agreed to define requirements in Issue 1-3-1, 1-3-3)
Support option 1.


	Rohde & Schwarz
	Issue 1-3-2: Whether to define requirements with 1600 MHz CBW for 480 kHz SCS
For high CBW there will be issues with the available SNR in the test system (see outcome of study item in TR 38.884.
	
	CBW (MHz)
	Test method

	
	
	IFF

	Single band UE
	100
	[7.7]

	
	400
	[-0.6]

	
	800
	[-14.5]

	
	1600
	< -20 (NOTE 1)

	
	2000
	< -20 (NOTE 1)


So we do not think it makes sense to define requirements at these high bandwidths. Better to focus on testing with small bandwidths, i.e. 400 MHz.
Issue 1-3-3: CBW for 960 kHz SCS (if agreed to define requirements in Issue 1-3-1)
Same comment as above, better to focus on testing with small bandwidths, i.e. 400 MHz

	Ericsson
	Issue 1-3-1: 960 kHz SCS
We do not define requirement for SCS 960 KHz. We do believe that 480 KHz is enough as an additional SCS for FR2-2. 
It is worth reminding that SCS 960 KHz will increase the max CBW by 25% (from 1600 MHz to 2000 MHz) while it will reduce the CP by 50%.
We support Option 2.
 
Issue 1-3-2: Whether to define requirements with 1600 MHz CBW for 480 kHz SCS
Yes, we define the performance requirement considering max CBW of 1600 MHz for SCS 480 KHz.
We support Option 1.

Issue 1-3-3: CBW for 960 kHz SCS (if agreed to define requirements in Issue 1-3-1)
We do not support 960 KHz SCS.
If 960 KHz SCS is agreed, we should define requirements with min CBW 400 MHz and max CBW 2000 MHz.

Issue 1-3-4: Whether to update number of PRBs for 960kHz/2000MHz to 156 (if agreed to define requirements in Issue 1-3-1, 1-3-3)
This question would raise once the RF progress comes to a final agreement on it. We should first see whether 960 KHz SCS will be considered or not, and then check the last word in the RF progress.

	Apple
	Issue 1-3-1: 960 kHz SCS
We support option 2/3. We prefer to only consider introducing requirements for 480KHz SCS at this stage. 
Issue 1-3-2: Whether to define requirements with 1600 MHz CBW for 480 kHz SCS
We support option 2 – Our preference is to only define requirements with the minimum channel BW. There is an ongoing discussion on optionality of CBW in RF session and all CBW may not be mandated to be supported by UE. Higher CBW doesn’t impact any performance or processing in the UE and there is a testable SNR limitation with higher CBW.
Issue 1-3-3: CBW for 960 kHz SCS (if agreed to define requirements in Issue 1-3-1)
We support option 1. Same reason as previous issue. 
Issue 1-3-4: Whether to update number of PRBs for 960kHz/2000MHz to 156 (if agreed to define requirements in Issue 1-3-1, 1-3-3)
We are fine with the proposal. The PRB numbers agreed in last meeting were just some values for initial simulations prior to RF session agreement in our understanding. The numbers used in simulation assumptions (if higher CBW is used) would be based on agreements in RF session.

	Qualcomm
	Issue 1-3-1: 960 kHz SCS
Support Option 2. 
Issue 1-3-2: Whether to define requirements with 1600 MHz CBW for 480 kHz SCS
Support Option 2. There is no difference in UE processing algorithm based on CBW. Also, as R&S pointed out, higher CBW will results in even lower testable SNR.
Issue 1-3-3: CBW for 960 kHz SCS (if agreed to define requirements in Issue 1-3-1)
Support Option 1.
Issue 1-3-4: Whether to update number of PRBs for 960kHz/2000MHz to 156 (if agreed to define requirements in Issue 1-3-1, 1-3-3)
Discuss after the decision on 960kHz and RF final decision on number of PRBs.

	Huawei
	Issue 1-3-1: 960kHz SCS
Support option 2
Issue 1-3-2: Whether to define requirements with 1600 MHz CBW for 480 kHz SCS
We prefer option 2. We share the same views with Apple that all bandwidth may not be mandatory and it is enough to only consider 400MHz.


 
Sub topic 1-4 General Assumptions
	Company
	Comments

	XXX
	Issue 1-4-1: General Assumptions


	Ericsson
	We support Option 1.

	Apple
	Issue 1-4-1: General Assumptions
We are generally fine with the proposal. 

	Qualcomm
	Issue 1-4-1: General Assumptions
Ok with Option 1.

	Nokia, Nokia Shanghai Bell
	Issue 1-4-1: General Assumptions
We are fine with proposed option 1.

	Huawei
	Issue 1-4-1: General Assumptions
OK with Option 1


 
Sub topic 1-5 Specification Structure
	Company
	Comments

	XXX
	Issue 1-5-1: Specification Structure


	Ericsson
	We support Option 1.

	Apple
	Issue 1-5-1: Specification Structure
Under sections 7 and 8, we should have a separate sub-section for FR2-2, and those sub-clauses will be referred to in the Applicability section. 

	Qualcomm
	Issue 1-5-1: Specification Structure
We have similar comment as Apple. We prefer to have separate subclauses for FR2-2 requirements, similar to what we have done for other FR1 UE requirements added in Rel-17.

	Nokia, Nokia Shanghai Bell
	Issue 1-5-1: Specification Structure
There is on main section for TDD (7.2.2.2) which already contains sub-sections for specific requirements. Adding a dedicated requirement section for FR2-2 as suggested will break the structure of the specification. We suggest keeping the FR2-2 inside the already defined sections and not add new ones specifically for FR2-2, which then might have to be sub-sectioned with same headlines as already existing on the previous section level. Existing tables, headline, etc can be extended to indicate they refer to FR2-1 in case they are dedicated to FR2-1. Same will apply to new FR2-2 related tables, headlines, etc, which should indicate they refer to FR2-2.
Additionally, in the last RAN4 meeting we agreed to try to keep the same clauses as FR2-1 if possible:
	Issue 1-5-1: Implementation of FR2-2 requirements into specification
Capture FR2-2 demodulation requirement into same section as FR2-1 but with different tables if possible.



As the WI indicated to provide DraftCR in this meeting but Chair decided not to treat them in this meeting but accepted to discuss the structure, we would request for feedback from companies on the structure proposed in our DraftCR (R4-2208264).

	Huawei
	Issue 1-5-1: Specification Structure
We prefer create new sub-clauses under clause 7 and 8 like following:
7.2B PDSCH demodulation requirements for FR2-2”
7.3A PDCCH demodulation requirements for FR2-2”
7.4A PBCH demodulation requirements for FR2-2”
7.5B Sustained downlink data rate provided by lower layers for FR2-2”


 

CRs/TPs comments collection

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 #1-1
	Issue 1-1-1: Whether to define requirements with LBT
Candidate options:
· Option 1: Yes (Huawei)
· Option 2: No (Apple, Ericsson, Qualcomm, Nokia)
Recommendations for 2nd round: Continue discussing in the 2nd round to address Huawei’s concerns.

	Sub-topic #1-2
	Issue 1-2-1: TDL Channel Model
Candidate options:
· Option 1: TDL-A (Huawei, Nokia)
· Option 2: TDL-D 
· Option 3: Use TDL-A for some requirements and TDL-D for other requirements. (Apple, Ericsson, Apple, Qualcomm)
Issue 1-2-2: RMS delay spread
Candidate options:
· Option 1: 5ns (Huawei, Apple, Ericsson, Qualcomm)
· Option 2: 10ns (Apple, Ericsson, Qualcomm, Nokia, Huawei)
· Option 3: 20ns (Ericsson)
Recommendations for 2nd round: 
Continue discussing in the 2nd round between between below options for channel model and delay spread:
· Option 1: TDL-A10
· Option 2: TDL-A20
· Option 3: TDL-D5
· Option 4: TDL-A10 for some requirements and TDL-D5 for other requirements
Issue 1-2-3: Max Doppler Frequency
Candidate options:
· Option 1: 10 km/h (650 Hz) (Ericsson, R&S, Nokia)
· Option 2: 30 km/h (2000 Hz) (Ericsson)
· Option 3: Do not consider higher Dopplers. Only define requirements with 3 km/h UE speed with 200Hz Max Doppler. (Apple, Huawei, R&S, Qualcomm)
Recommendations for 2nd round: Continue discussing in the 2nd round.

	Sub-topic #1-3
	Issue 1-3-1: 960 kHz SCS
Candidate options:
· Option 1: Define the requirements (Nokia)
· Option 2: Do not define the requirements (Apple, Huawei, Ericsson, Qualcomm)
Recommendations for 2nd round: Continue discussing in 2nd round. Check with Nokia if they can compromise to Option 2.
Issue 1-3-2: Whether to define requirements with 1600 MHz CBW for 480 kHz SCS
Candidate options:
· Option 1: Yes (Nokia, Ericsson)
· Option 2: No (Apple, Huawei, R&S, Qualcomm)
Recommendations for 2nd round: Continue discussing in 2nd round. Given the feedback from TE vendor, testable SNR is very limited for larger CBWs. Check with Nokia and Ericsson if they can compromise to Option 2.
Issue 1-3-3: CBW for 960 kHz SCS (if agreed to define requirements in Issue 1-3-1)
Candidate options:
· Option 1: 400MHz only (R&S, Apple, Qualcomm)
· Option 2: Both 400MHz and 2000MHz (Nokia)
Recommendations for 2nd round: Focus on Issue 1-3-1 and 1-3-2. If it is agreed to define requirements for 960kHz, it can be discussed together with Issue 1-3-2.
Issue 1-3-4: Whether to update number of PRBs for 960kHz/2000MHz to 156 (if agreed to define requirements in Issue 1-3-1, 1-3-3)
Candidate options:
· Option 1: Yes (Nokia)
· Option 2: No
Recommendations for 2nd round: Do not discuss in the 2nd round. It can be updated when RF session makes the final decision on number of PRBs.

	Sub-topic #1-4
	Issue 1-4-1: General Assumptions
Tentative agreements:
Define the UE demodulation and CSI reporting requirements with (Ericsson):
· Number of receive antennas: 2Rx
· Modulation order: Up to 64QAM
· Both single carrier (FR2-2) and NR-DC FR1 + FR2-2 scenarios

	Sub-topic #1-5
	Issue 1-5-1: Specification Structure
Candidate options:
· Option 1: PDSCH: 7.2.2.2.4, PDCCH/PBCH: Update in existing subclauses, SDR:? (Ericsson)
· Option 2: PDSCH: 7.2.2.2.4, PDCCH: 7.3.2.2.4, PBCH: 7.4.2.3, SDR: 7.5A.2 (Qualcomm, Apple?)
· Option 3: PDSCH: 7.2B, PDCCH: 7.3A, PBCH: 7.4A, SDR: 7.5B (Huawei)
· Option 4: Do not introduce new subsections. Update legacy table headings to include FR1-1. Add new table with table heading FR2-2. Change applicability section (“Applicability of requirements for operating bands”) to only required testing of table with FR2-2 in FR2-2 bands. (Nokia)
Recommendations for 2nd round: Continue discussing in the 2nd round.




CRs/TPs
Discussion on 2nd round (if applicable)


Topic #2: PDSCH Performance Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207805
	Apple Inc.
	Proposal #5: Do not define requirements with optional UE features at this stage. De-prioritize requirements for: 
	- multi-PDSCH scheduling
	- 32 DL HARQ processes
	- PDSCH mapping Type B
	- multi-slot PDCCH monitoring
	- PDSCH mapping Type B
Proposal #6: Introduce PBCH demod requirements in FR2-2 with 120KHz and 480KHz SCS with unknown SSB index.
Proposal #7: Further discuss if it is feasible to re-use the requirements from Rel-15 for 120KHz SCS for PBCH demod for FR2-2.

	R4-2209778
	Apple Inc.
	Initial Simulation Results

	R4-2208262
	Nokia, Nokia Shanghai Bell
	PDSCH performance requirements for multi-PDSCH scheduling
When a UE reports capability for 480kHz or 960kHz it is mandatory for said UE to also support multi-PDSCH.
There are no mandatory requirements for multi-PDSCH for 120 kHz SCS.
Define requirements for multi-PDSCH for UEs which report capability for 480 and 960 kHz SCS. For 120 kHz SCS requirements shall be made without multi-PDSCH scheduling.
TDD Pattern
16 HARQ processes should suffice for 480 kHz SCS if all HARQ processes are released (or used for re-transmission) for the next TDD period.
16 HARQ processes are not sufficient to cover all 30 TBs in the agreed 960kHz SCS configuration.
For 960kHz SCS include one test with 16 HARQ, where it is taken into account, that not all the TBs can be utilized.
For 960kHz SCS include one test with the optional 32 HARQ.
PDSCH performance requirements with 32 DL HARQ processes
Introduction of 32 HARQ processes were done by RAN1 to improve performance for FR2-2.
RAN4 to define at least one test case to verify PDSCH performance with 32 DL HARQ processes.
Mapping type
Defining test case for mapping type B would ensure verification for mapping type B.
Define at least one PDSCH test case to verify mapping type B processing
Requirements with 30% throughput
30% throughput requirements already exist for FR2-1.
Define at least 1 test case for PDSCH requirement with 30% throughput for FR2-2
Potentially, since 32 HARQ processes is optional, one test with 16 HARQ processes and another with 32 HARQ processes is required.
The number of HARQ processes defined should be discussed.
MCS, modulation order for PDSCH requirements
Simulations results with MCS22 @ 480kHz SCS/400MHz BW are slightly above 20dB (20.44dB). Though it is expected to drop below 20dB, when simulated CPE+ICI receiver.
Simulation results with MCS20 is having lower a SNR @ 70% compared to MCS22, which indicates that using MCS20 could be a valid option.
Further discuss based on companies provided simulation results if MCS[22] can be agreed or a lower MCS (e.g. MCS20) should be selected.
Rank
It is not clear if the feature “FD-OCC-Disabled” is mandatory.
Define requirements for Rank 1 with “FD-OCC-Disabled” if “FD-OCC-Disabled” is mandatory.
Define requirements for Rank 1 with “FD-OCC-Disabled” if “FD-OCC-Disabled” is optional and there is a >1dB performance difference to not enabling “FD-OCC-Disabled”.
Rx processing assumptions
Simulation results for selected configurations with CPE has been provided in R4-2209737.

	R4-2208324
	Ericsson
	Proposal 3: Define PDSCH requirements using both PN models in TR 38.808, where 
· Option 1: PN is considered at both sides (BS and UE).
· Option 2: PN is considered at the UE only. 
  
Observation 3: When applying TR 38.808 Set 1, we set the design margin as 0 dB at the BS and 5 dB at the UE.

Proposal 4: Using Rel-15 PTRS patterns, define PDSCH requirements when using PN compensation as 
· CPE compensation only
· CPE + ICI compensation.

Proposal 5: Define PDSCH demodulation requirements for UE with the following test setup.
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA and TDLD (5 ns, 10 ns, 30 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h, 30 km/h

	PA Model
	None

	gNB PN Model
	TR38.808 PN model Set 1 and Set 2

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	Pre-loaded Tx EVM
	0%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

	DMRS Configuration
	2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	CSI-RS / TRS
	CSI-RS/TRS is assumed to be off (for RS overhead)

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 22 (64QAM).
Note: It is assumed that NohPRB = 0 for MCS calculations.



FR2-2 TDD, SCS 120 KHz

Observation 4: The proposed TDD UL/DL pattern for test (FR2.120-1) is given by DDDSU, S: 10D:2G:2U.


	Test number
	CBW / SCS
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	1-1

	100MHz / 120kHz
	QPSK 0.3
Rank 1
	FR2.120-1
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650                                                                                                                   
	2x2 ULA Low
	TBD
	New

	1-2

	100MHz / 120kHz
	16QAM 0.48
Rank 1
	FR2.120-1
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	TBD
	New

	1-3

	100MHz / 120kHz
	64QAM 0.46
Rank 1
	FR2.120-1
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	TBD
	New

	1-4
	100 MHz/
120 KHz
	QPSK 0.3
Rank 1
	FR2.120-1
	TDLA10-2000
TDLD10-2000
TDLA30-2000
TDLD30-2000
	2x2 ULA Low
	TBD
	New

	1-5
	100 MHz/
120 KHz
	16QAM 0.48
Rank 1
	FR2.120-1
	TDLA10-2000
TDLD10-2000
TDLA30-2000
TDLD30-2000
	2x2 ULA Low
	TBD
	New

	2-1

	400MHz / 120kHz
	QPSK 0.3
Rank 1
	FR2.120-1
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	TBD
	New

	2-2

	400MHz / 120kHz
	16QAM 0.48
Rank 1
	FR2.120-1
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	TBD
	New

	2-3

	400MHz / 120kHz
	64QAM 0.46
Rank 1
	FR2.120-1
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	TBD
	New

	2-4
	400 MHz / 120kHz
	QPSK 0.3
Rank 1
	FR2.120-1
	TDLA10-2000
TDLD10-2000
TDLA30-2000
TDLD30-2000
	2x2 ULA Low
	TBD
	New

	2-5 
	400 MHz / 120kHz
	16QAM 0.48
Rank 1
	FR2.120-1
	TDLA10-2000
TDLD10-2000
TDLA30-2000
TDLD30-2000
	2x2 ULA Low
	TBD
	New



The detailed simulation parameters are provided in Appendix A.1.

FR2-2 TDD, SCS 480 KHz

	Test number
	CBW / SCS
	MCS and rank
	TDD UL/DL pattern
	Propagation condition
	Antenna configuration
	SNR (dB) @ 70% of peak Throughput
	Reference from TS38.101-4 7.2.2.2.1

	1-1

	400MHz / 480kHz
	QPSK 0.3
Rank 1
	TBD
(Note 1)
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650                                                                                                                   
	2x2 ULA Low
	TBD
	New

	1-2

	400MHz / 480kHz
	16QAM 0.48
Rank 1
	TBD
(Note 1)
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	TBD
	New

	1-3

	400MHz / 480kHz
	64QAM 0.46
Rank 1
	TBD
(Note 1)
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	TBD
	New

	1-4
	400MHz/
480kHz
	QPSK 0.3
Rank 1
	TBD
(Note 1)
	TDLA10-2000
TDLD10-2000
TDLA30-2000
TDLD30-2000
	2x2 ULA Low
	TBD
	New

	1-5
	400MHz/
480KHz
	16QAM 0.48
Rank 1
	TBD
(Note 1)
	TDLA10-2000
TDLD10-2000
TDLA30-2000
TDLD30-2000
	2x2 ULA Low
	TBD
	New

	2-1

	1600MHz / 480kHz
	QPSK 0.3
Rank 1
	TBD
(Note 1)
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	TBD
	New

	2-2

	1600MHz / 480kHz
	16QAM 0.48
Rank 1
	TBD
(Note 1)
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	TBD
	New

	2-3

	1600MHz / 480kHz
	64QAM 0.46
Rank 1
	TBD
(Note 1)
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	TBD
	New

	2-4
	1600 MHz / 480kHz
	QPSK 0.3
Rank 1
	TBD
(Note 1)
	TDLA10-2000
TDLD10-2000
TDLA30-2000
TDLD30-2000
	2x2 ULA Low
	TBD
	New

	2-5 
	1600 MHz / 480kHz
	16QAM 0.48
Rank 1
	TBD
(Note 1)
	TDLA10-2000
TDLD10-2000
TDLA30-2000
TDLD30-2000
	2x2 ULA Low
	TBD
	New

	Note 1: As an extension to FR2.120-1, we proposed a TDD UL-DL pattern for SCS 480 KHz.



Observation 5: For SCS 480 KHz, we defined a TDD UL-DL pattern in [2], given by 14D2S4U, S1 = 12D:2G:0U, S2 = 0D:6G:8U.

Observation 6: We proposed an exhaustive list of features to be examined, however, the companies are encouraged to discuss and limit the needed propagation environments, PN model(s), and MCS.

	R4-2208325
	Ericsson
	Observation 1: Low MCS is less susceptible to phase rotation error. Consequently, we limited our simulation to high MCS, such as MCS 22 (64QAM – CR 0.46).
Observation 2: For low MCS, the companies are encouraged to consider either CPE compensation only or to investigate new ICI compensation techniques while keeping same Rel-15 PTRS pattern.
Observation 3: Considering 66 PRBs, the PTRS samples are not enough to provide a fair estimate of the filter taps. The results worsen when we increase the filter length more than 5 (u > 2). 
Observation 4: For SCS 120 KHz/ CBW 100 MHz, SNR1 and SNR2 converge to the same range of values (±0.2 dB).
Observation 5: With high PRB allocation, CPE+ICI compensation performs well when using SCS 120 KHz.
Observation 6: For SCS 120 KHz/ CBW 100 MHz, the achieved gain with CPE+ICI compensation depends on the applied PN model. More discussion should be held to align the conclusions.
Observation 7: Considering same PRB number, SCS 480 KHz/ CBW 400 MHz leads to the same conclusion on the application of the CPE+ICI compensation as SCS 120 KHz/ CBW 100 MHz (Observation 3).
Observation 8: Companies are invited to check both PN model to decide which to use especially that the ICI compensation benefit depends on it when using low PRB number.
Observation 9: When using high SCS and large PRB number, the CPE+ICI compensation use is legitimate. The performance enhancement is obvious, and the extra complexity carried by the ICI filtering is justified.

	R4-2208331
	Ericsson
	draft CR on PDSCH requirements for 52.6 - 71 GHz band

	R4-2209737
	Nokia, Nokia Shanghai Bell
	PDSCH simulation results.

	R4-2209842
	Huawei, HiSilicon
	Observation 1: Only MCS 4 and MCS 13 can be selected based on the performance loss less than 1dB with and without PN considered.
Proposal 2: FFS how to introduce PDSCH requirements with 64QAM. If 64QAM requirements are introduced, only consider MCS17 
Observation 2: The performance degradation for small RB allocation (Less than 10RB) is obvious due to the inaccuracy of with CPE and ICI compensation.
Proposal 3: Consider following configuration:
· Rank 1
· For 120kHz SCS
· MCS 4 (Target SNR is about -2.5dB):   400MHz with 264RBs (Full allocation)
· MCS 13 (Target SNR is about 6.1dB): 100MHz with 66 RBs  (Full allocation)
· MCS 17 (Target SNR is about 9.6 dB): 100MHz with 30 RBs 
· For 480kHz SCS
· MCS 4 (Target SNR is about -2.5dB):   400MHz with 66RBs (Full allocation)
· MCS 13 (Target SNR is about 6.1dB): 400MHz with 16 RBs
Proposal 4: Not verify PDSCH requirements with FD-OCC disabled.
Proposal 8； Not consider PDSCH type B mapping
Proposal 9； Not introduce requirements with 30% throughput
Observation 4: Single-TB scheduling will lead to the situation that 3/4 of DL slots can’t be used for PDSCH transmission for 480kHz SCS which will increase the test time.

Proposal 10: Define PDSCH performance requirements with the following assumptions:
· 120 kHz SCS: Single TB scheduling
· 480 kHz SCS:  4-TB scheduling
Observation 5: all TBs scheduled by one DCI should be transmitted in one slot
Observation 6: For 480kHz SCS,  if we use 14D2S4U,S1=12D:2G:0U, S2=0D:6G:8U which is aligned with 120kHz SCS, the duration between initial transmission and retransmission of some HARQ processes will be larger than or equals to 16 which is supported maximum HARQ processes number. 
Proposal 11: Use following scheduling pattern for case with 480 kHz SCS: (Figure 2-2)
· One scheduling pattern includes two TDD pattern period which is 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U.
· There are 7 DCIs in every scheduling pattern and each DCI schedules 4 PDSCHs if not overlapped with SSB, otherwise, each DCI schedules 3 PDSCHs. PDSCH is scheduled in every DL slots except slot #33 and #34 and slot contain SSB
· The HARQ-ACK information are transmitted in slot #19 for DL slots from slot#0 to slot#11 and transmitted in slot #39 for DL slots from slot#12 to slot#39
Proposal 12: Use type 1 HARQ-ACK codebook to reduce the complexity and enable the HARQ bundling. I.e. HARQ bundling 4 for 480 kHz SCS 



Open issues summary
Sub-topic 2-1 PDSCH Performance Requirements
Issue 2-1-1: PDSCH performance requirements for multi-PDSCH scheduling
· Proposals
· Option 1: Do not define PDSCH performance requirements with multi-TB scheduling (Apple)
· Option 2: Define multi-slot scheduling PDSCH performance requirements with the following assumptions (Huawei):
· 120kHz SCS: Single-TB scheduling
· 480 kHz SCS: 4-TB scheduling
· Option 3: Define multi-slot scheduling PDSCH performance requirements with the following assumptions (Nokia):
· 480 kHz SCS: 4-TB scheduling
· 960 kHz SCS: 8-TB scheduling
· Recommended WF
· TBA
Issue 2-1-2: Whether to define requirements with 32 DL HARQ processes
· Proposals
· Option 1: Yes (Nokia)
· Option 2: No (Apple)
· Recommended WF
· TBA
Issue 2-1-3: Whether to define requirements with 16 DL HARQ processes
· Proposals
· Option 1: Yes for 960 kHz (Nokia)
· Option 2: Yes for 480 kHz (Huawei)
· Option 3: Yes for both 480 and 960 kHz
· Option 4: No
· Recommended WF
· TBA
Issue 2-1-4: HARQ-ACK Codebook
· Proposals
· Option 1: Type I (Huawei)
· Recommended WF
· TBA
Issue 2-1-5: HARQ Bundling for multi-PDSCH scheduling (if agreed in Issue 2-1-1)
· Proposals
· Option 1: Yes (Huawei)
· Option 2: No
· Recommended WF
· TBA

Issue 2-1-6: Whether to define requirements with PDSCH Mapping Type B
· Proposals
· Option 1: Yes (Nokia)
· Option 2: No (Apple, Huawei)
· Recommended WF
· TBA
Issue 2-1-7: Whether to define requirements at 30% of peak throughput
· Proposals
· Option 1: Yes (Nokia)
· Option 2: No (Huawei)
· Recommended WF
· TBA
Issue 2-1-8: Whether to define Rank1 requirements with FD-OCC disabled
· Proposals
· Option 1: Yes (Nokia)
· Nokia: It is not clear if the feature “FD-OCC-Disabled” is mandatory. If it is mandatory, define the requirements. If it is optional, only define the requirements if  >1dB performance difference compared to enabling FD-OCC.
· Option 2: No (Huawei)
· Recommended WF
· TBA
Issue 2-1-9: Whether to define requirements with Rank2
· Proposals
· Option 1: Yes
· Option 2: No (Huawei, Ericsson)
· Recommended WF
· TBA
Issue 2-1-10: MCS for 64QAM
· Proposals
· Option 1: MCS20 (Nokia)
· Option 2: MCS22
· Option 3: Not consider 64QAM (Huawei)
· Option 4: Consider MCS 17 for 120kHz/100MHz and not consider 64QAM for 480kHz (Huawei)
· Recommended WF
· TBA
Issue 2-1-11: Phase Noise Model Assumption
· Proposals
· Option 1: PN is considered at both BS and UE
· Option 2: PN is considered at UE only
· Recommended WF
· TBA
Issue 2-1-12: Phase Noise Compensation
· Proposals
· Option 1: CPE compensation only
· Option 2: CPE+ICI compensation
· Option 3: CPE or CPE+ICI decision depends on the test case
· 
· Recommended WF
· TBA
Issue 2-1-13: Scheduling pattern for 480kHz SCS
· Proposals
· Option 1 (Huawei):
· One scheduling pattern includes two TDD pattern period which is 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U.
· There are 7 DCIs in every scheduling pattern and each DCI schedules 4 PDSCHs if not overlapped with SSB, otherwise, each DCI schedules 3 PDSCHs. PDSCH is scheduled in every DL slots except slot #33 and #34 and slot contain SSB
· The HARQ-ACK information are transmitted in slot #19 for DL slots from slot#0 to slot#11 and transmitted in slot #39 for DL slots from slot#12 to slot#39
· Recommended WF
· TBA
· Note: Companies are encouraged to provide feedback on following observation from Huawei:
· For 480kHz SCS,  if we use 14D2S4U,S1=12D:2G:0U, S2=0D:6G:8U which is aligned with 120kHz SCS, the duration between initial transmission and retransmission of some HARQ processes will be larger than or equals to 16 which is supported maximum HARQ processes number. 
Issue 2-1-14: Test Cases
· Proposals
· Option 1 (Huawei):
· For 120kHz SCS
· MCS 4: 400MHz with 264RBs (Full allocation)
· MCS 13: 100MHz with 66 RBs  (Full allocation)
· MCS 17: 100MHz with 30 RBs 
· For 480kHz SCS
· MCS 4: 400MHz with 66RBs (Full allocation)
· MCS 13: 400MHz with 16 RBs
· Recommended WF
· TBA

Issue 2-1-15: Other Parameters
· Proposals
· Option 1 (Ericsson): 
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Antenna configuration
	2x2 ULA Low

	PA Model
	None

	gNB PN Model
	TR38.808 PN model Set 1 and Set 2

	UE PN Model
	TR38.808 PN model Set 1 and Set 2

	Pre-loaded Tx EVM
	0%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	DMRS Configuration
	[bookmark: _Hlk101273608]2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	CSI-RS / TRS
	CSI-RS/TRS is assumed to be off (for RS overhead)

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 22 (64QAM).
Note: It is assumed that NohPRB = 0 for MCS calculations.



· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 2-1-1: PDSCH performance requirements for multi-PDSCH scheduling

Issue 2-1-2: Whether to define requirements with 32 DL HARQ processes

Issue 2-1-3: Whether to define requirements with 16 DL HARQ processes

Issue 2-1-4: HARQ-ACK Codebook

Issue 2-1-5: HARQ Bundling for multi-PDSCH scheduling (if agreed in Issue 2-1-1)

Issue 2-1-6: Whether to define requirements with PDSCH Mapping Type B

Issue 2-1-7: Whether to define requirements at 30% of peak throughput

Issue 2-1-8: Whether to define Rank1 requirements with FD-OCC disabled

Issue 2-1-9: Whether to define requirements with Rank2

Issue 2-1-10: MCS for 64QAM

Issue 2-1-11: Phase Noise Model Assumption

Issue 2-1-12: Phase Noise Compensation

Issue 2-1-13: Scheduling pattern for 480kHz SCS

Issue 2-1-14: Test Cases

Issue 2-1-15: Other Parameters


	Ericsson
	Issue 2-1-1: PDSCH performance requirements for multi-PDSCH scheduling
Since we are not supporting 960 KHz, we will limit our discussion to Option 1 and Option 2.
RAN1 agreed the per slot group monitoring, where the slot group contains 4 slots for 480 KHz SCS where each PDSCH carries separate transport blocks. However, for the demodulation perspective, each slot (TB) will be decoded independently. So, we do not see the need for PDSCH performance requirement definition for multi-PDSCH scheduling. Consequently, we support Option 1.
 
Issue 2-1-2: Whether to define requirements with 32 DL HARQ processes
We support Option 2, and do not define requirements with 32 DL HARQ processes.

Issue 2-1-3: Whether to define requirements with 16 DL HARQ processes
We support 16 DL HARQ processes for 480 KHZ SCS. Then, we support Option 2.

Issue 2-1-4: HARQ-ACK Codebook
Defining requirements using HARQ-ARQ codebook Type I could be enough. We support Option 1.

Issue 2-1-5: HARQ Bundling for multi-PDSCH scheduling (if agreed in Issue 2-1-1)
If Issue 2-1-1 leads to defining PDSCH performance requirements for multi-PDSCH scheduling, we agree to support Option 1 in that case.
Issue 2-1-6: Whether to define requirements with PDSCH Mapping Type B
We do not believe that defining requirements with PDSCH mapping type B is necessary. We support Option 2.

Issue 2-1-7: Whether to define requirements at 30% of peak throughput
While we believe that the propagation model would not need it, we can support Option 1 if we only carry out one test to check the feasibility of HARQ soft combining (if time allows). Otherwise, we can skip it and opt for Option 2.

Issue 2-1-8: Whether to define Rank1 requirements with FD-OCC disabled
We support Option 2.

Issue 2-1-9: Whether to define requirements with Rank2
We support Option 2 (to not define requirements with Rank 2). 

Issue 2-1-10: MCS for 64QAM
This issue cannot be solved before agreeing on the Issues 2-1-11 and 2-1-12. Because PN model assumption and compensation techniques should be first agreed. Then, extensive simulations should be carried out to determine which MCS for 64QAM could be achieved for a specific SNR margin to the ideal case, without PN.
Our simulation results showed that we can reach MCS 22 for a reasonable SNR margin when considering PN. 
We support Option 2.

Issue 2-1-11: Phase Noise Model Assumption
We support Option 1 to be closer to the realistic case, since PN should apply at both sides.
However, we can also support Option 2 if the companies would like to consider it.

Issue 2-1-12: Phase Noise Compensation
[bookmark: _Hlk103087412]The compensation technique will depend on the use case, as per our simulation results.
Low MCS (for QPSK) is less susceptible to phase rotation error. Consequently, we can limit our discussion to high MCS (64 QAM). 
For small PRB number, CPE compensation should be enough since ICI compensation techniques will not enhance the performance.
For large PRB number, CPE+ICI compensation is of great significance to reduce the needed SNR at 70% of peak throughput compared to CPE compensation only. However, for the sake of fairness in the performance comparison, we must set a fixed filter length (complexity order).
Our conclusion is to use both, based on the resource allocation (MCS and PRB number). Furthermore, 16QAM will need further investigation to determine whether ICI compensation is needed or not.
 
Issue 2-1-13: Scheduling pattern for 480kHz SCS
We agree that by using 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U we kept aligned with 120 KHz SCS TDD UL-DL pattern (FR2.120-1). Following the proposed TDD UL-DL pattern, scheduling every two consecutive TDD pattern together (pairs), we may sacrifice the DL slots 33 and 34. The impact on throughput should be assessed. 

Issue 2-1-14: Test Cases
We cannot decide now for the test cases. We need to agree on the following beforehand:
Issue 2-1-11, and 
Issue 2-1-12,
and perform extensive simulations considering both PN models in TR 38.808 to have a clear view on achievable SNRs for low, moderate and high MCS. Furthermore, we should agree on the SNR margin whether it is 1 dB or 2 dB.

Issue 2-1-15: Other Parameters
We support Option 1.

	Apple
	Issue 2-1-1: PDSCH performance requirements for multi-PDSCH scheduling
We support option 2. For 480KHz multi-slot PDSCH scheduling is mandatory feature, and we should define requirements with it. 
Issue 2-1-2: Whether to define requirements with 32 DL HARQ processes
Option 2. Given that it is an optional feature, we would like to de-prioritize this. 
Issue 2-1-3: Whether to define requirements with 16 DL HARQ processes
Option 2. We would need 16 HARQ processes for 480KHz SCS for continuous scheduling taking into account the TDD pattern. 

Issue 2-1-4: HARQ-ACK Codebook
We don’t usually specify this as part of Test parameters. 
Issue 2-1-5: HARQ Bundling for multi-PDSCH scheduling (if agreed in Issue 2-1-1)
We don’t usually specify this as part of Test parameters. 

Issue 2-1-6: Whether to define requirements with PDSCH Mapping Type B
Option 2. We support not defining requirements with optional UE features for FR2-2 and focus on mandatory features only. 
Issue 2-1-7: Whether to define requirements at 30% of peak throughput
Option 2. Could proponents please clarify why these requirements are needed? 
Issue 2-1-8: Whether to define Rank1 requirements with FD-OCC disabled
Option 2. In our understanding this is not a mandatory feature and could be optionally configured. 
Issue 2-1-9: Whether to define requirements with Rank2
Option 2. We don’t see the necessity to define requirements with rank 2. 
Issue 2-1-10: MCS for 64QAM
Based on our simulation results (R4-2210351.zip) for the lowest MCS in 64QAM range the degradation with PN is < 1dB. That would be the only suitable MCS if considered with 64QAM. 

Issue 2-1-11: Phase Noise Model Assumption
Based on agreements in last meeting, we agreed to evaluate with PN model enabled at UE only. Is the suggestion to re-evaluate with PN enabled at UE and BS? 
Issue 2-1-12: Phase Noise Compensation
We support option 1. The purpose of enabling PN and CPE compensation is to understand the degradation with PN and how much the UE can compensate. Eventually requirements should be defined without any ICI compensation enabled. So the baseline should be with only CPE comp. 
Issue 2-1-13: Scheduling pattern for 480kHz SCS
We need to further discuss this. If we use multi-slot PDSCH, with 4 PDSCH with each DCI, then we might be able to schedule PCDSCH only in 12 D slots. We think it should be fine. Could Huawei please clarify why 3PDSCH with each DCI and not 4? 
Issue 2-1-14: Test Cases
We propose to further discuss
Issue 2-1-15: Other Parameters
We propose to further discuss


	Qualcomm
	Issue 2-1-1: PDSCH performance requirements for multi-PDSCH scheduling
Support Option 2. Multi-TB scheduling is mandatory feature for 480kHz.
Issue 2-1-2: Whether to define requirements with 32 DL HARQ processes
Support Option 2. This is an optional feature.
Issue 2-1-3: Whether to define requirements with 16 DL HARQ processes
Support Option 2. 
Issue 2-1-4: HARQ-ACK Codebook
No strong preference. Typically, it is left to RAN5.
Issue 2-1-5: HARQ Bundling for multi-PDSCH scheduling (if agreed in Issue 2-1-1)
Support Option 2. If HARQ bundling is enabled, it will be hard to know which TBs were successfully decoded since it will only indicate whether all TBs were successfully decoded or not. This will result in inaccurate accounting for throughput calculation and more retransmissions than needed. Considering RAN4 typically defines requirements at 70% thpt which needs 1 retransmission for a good portion of TBs, we prefer not to use HARQ bundling.
Issue 2-1-6: Whether to define requirements with PDSCH Mapping Type B
Support Option 2.
Issue 2-1-7: Whether to define requirements at 30% of peak throughput
Support Option 2.
Issue 2-1-9: Whether to define requirements with Rank2
It depends on the required SNR and whether it is testable or not. Suggest to collect simulation results to decide.
Issue 2-1-10: MCS for 64QAM
It depends on the required SNR and whether it is testable or not. Suggest to collect simulation results to decide.
Issue 2-1-11: Phase Noise Model Assumption
Support Option 2.
Issue 2-1-12: Phase Noise Compensation
Support Option 1 since that should be the baseline.
Issue 2-1-13: Scheduling pattern for 480kHz SCS
Based on our analysis, for continuous grant, we need to change the UL-DL config to 13D2S5U (S1=12D:2G:0U, S2=0D:6G:8U) instead of 14D2S4U agreed in the last meeting since 14D2S4U will not be able to have continuous grant with 16 HARQ processes considering UE processing time of 96 symbols in case of 480kHz. With 13D2S5U, slots#0-12 can send HARQ-ACK by slot#19, leaving 15 HARQ processes for next pattern and slot#13 can send HARQ-ACK on slot#34.
Multi-TB scheduling can be done across 2 patterns with 4 TBs in each DCI, totaling 28 TBs. In case of no grant on SSB, we can schedule 3 TBs in each DCI as suggested by HW.
Issue 2-1-14: Test Cases
This needs to be decided based on simulation results.
Issue 2-1-15: Other Parameters
We prefer to leave PN up to UE implementation. Also, we prefer to transmit CSI-RS/TRS as we have configured in existing FR2 tests. We prefer to configure N_oh = 6, similar to other FR2 tests to account for PTRS overhead. Tx EVM should be assumed as 6% as we have assumed in the past.

	Nokia, Nokia Bell Labs
	Issue 2-1-1: PDSCH performance requirements for multi-PDSCH scheduling
Support option 3 and single-TB scheduling for 120kHz SCS
In our view it makes sense to define requirements with 4-TB/8-TB scheduling since multi-slot scheduling PDSCH is mandatory when UE declares support for 480kHz and/or 960kHz (see R1-2202929).

Issue 2-1-2: Whether to define requirements with 32 DL HARQ processes
Assuming it is agreed to define requirements for 960kHz SCS, 32 DL HARQ processes will be required to have enough HARQ processes for the agreed configuration of 29D3S8U.

Issue 2-1-3: Whether to define requirements with 16 DL HARQ processes
Support Option 3
For 480kHz SCS, 16 HARQ processes are required to for the agreed configuration of 14D2S4U. In addition since 32 HARQ processes are not required feature, requirements for 960kHz SCS with 16 HARQ processes should be defined, if 960kHz SCS is agreed.

Issue 2-1-6: Whether to define requirements with PDSCH Mapping Type B
Support option 1
Mapping type B is not the most critical configuration, however at least one test case should be defined if time allows.

Issue 2-1-7: Whether to define requirements at 30% of peak throughput
Support option 1
We can agree with other companies contributions, that the 30% peak throughput test is related to verifying HARQ soft combining. Considering our agreement from the previous meeting, FR2-1 requirements are not reused for FR2-2. Therefore, the existing 30% peak TP test won’t apply for a UE that declares only support for FR2-2 and not for FR2-1, see: 
	Issue 3-2-1: FR2-1 requirements reuse for 120 kHz SCS
Do not apply FR2-1 performance requirements for FR2-2.



Issue 2-1-8: Whether to define Rank1 requirements with FD-OCC disabled
We are not sure if FD-OCC is mandatory or not, which should be determined before continuing the discussion. We still support option 1 with our comments:
If it is mandatory, define the requirements. If it is optional, only define the requirements if  >1dB performance difference compared to enabling FD-OCC.

Issue 2-1-9: Whether to define requirements with Rank2
We see one of the expected use cases to be indoor environment NLOS. For this use case if could potentially be beneficial to include Rank2 requirements. Additionally, since we are not reusing FR2-1 requirements, a UE that only declares support for FR2-2 will never be tested for Rank 2. For the text from our previous WF see: 
	Issue 3-2-1: FR2-1 requirements reuse for 120 kHz SCS
Do not apply FR2-1 performance requirements for FR2-2.



Issue 2-1-10: MCS for 64QAM
We do not see a reason to exclude 64QAM for 480kHz and 960kHz, unless simulations shows differently. Defined requirements should cover all use cases.
With regard to the exact MCS for 64QAM, we observe that MCS22 is a valid choice, however in case companies are concerned with MCS22, we can also accept MCS20 as a compromise.

Issue 2-1-11: Phase Noise Model Assumption
Our preference is Option 2, and we encourage TE vendors to provide feedback on that issue. 

Issue 2-1-12: Phase Noise Compensation
It depends on the test case, Option 3. 
CPE might be enough in some test cases, like CBW=1600 MHz with SCS=960 kHz, while ICI is needed for basic performance in others, like CBW= 1600 MHz with SCS=480 kHz 

Issue 2-1-13: Scheduling pattern for 480kHz SCS
We agree with other companies, that the currently agreed scheduling pattern for 480kHz SCS cannot achieve full utilization with 16 HARQ. Based on this we are open for further discussion if we need to change the pattern or agree to not have full utilization.

Issue 2-1-14: Test Cases
Can HW please clarify why not using full allocation for every MCS?
MCS17 has to be reviewed after we decided on the maximum MCS. 
960 kHz SCS has to be included as well.

Issue 2-1-15: Other Parameters
Needs further discussion.

	Huawei
	Issue 2-1-1: PDSCH performance requirements for multi-PDSCH scheduling
Support option 2. RAN1 has specified it is mandatory for UE to support 4-TB scheduling for 480 kHz SCS and 8-TB scheduling for 960 kHz. Meanwhile, RAN1 has also specified it is mandatory for UE to support multi-slot PDCCH monitoring which means UE can only monitor 1 PDCCH per 4 slots for 480 kHz and per 8 slots for 960 kHz SCS. Single-TB scheduling will lead to the situation that  3/4 of DL slots can’t be used for PDSCH transmission for 480kHz and 7/8 of DL slots can’t be used for PDSCH transmission for 960kHz SCS which will increase the test time.

Issue 2-1-2: Whether to define requirements with 32 DL HARQ processes
Option 2
Issue 2-1-3: Whether to define requirements with 16 DL HARQ processes
Option 2
Issue 2-1-4: HARQ-ACK Codebook
We support option 1 to reduce the complexity.
Issue 2-1-5: HARQ Bundling for multi-PDSCH scheduling (if agreed in Issue 2-1-1)
Option 1. HARQ Bundling has impact on required SNR since all bundled TBs should be re-transmitted if only one TB is decoded failed and the impact will be larger for lower SNR. Therefore, it should be specified in RAN 4 discussion. 
Our concern is that there are too many DL slots as per 480kHz TDD pattern which will cause that  too many HARQ-ACK transmit on one slot which will degrade the performance of PUCCH.  It is noted that PF0 is used for HARQ-ACK transmission which has limited capacity. HARQ bundling can keep the HARQ-ACK codebook size aligned with 120kHz  and improve the reliability of PUCCH.
Furthermore, for FR1+FR2-2 CA scenario which has been to agreed last meeting, the UL grant in FR1 band is limited which may be not enough to transmit so many HARQ-ACK processes for 480kHz SCS.

Issue 2-1-6: Whether to define requirements with PDSCH Mapping Type B
Option 2
Issue 2-1-7: Whether to define requirements at 30% of peak throughput
Option 2
Issue 2-1-8: Whether to define Rank1 requirements with FD-OCC disabled
Option 2. Our simulation shows that only 960kHz with 30ns can show performance gain with FDD-OCC disabled. As we proposed not to introduce this requirements for 960kHz, we prefer to option 2
Issue 2-1-9: Whether to define requirements with Rank2
Option 2. Based on our simulation results, required SNR for rank 2 is unachievable in some cases which seems not feasible to define the requirements
Issue 2-1-10: MCS for 64QAM
We support option 3 or option 4.
Our simulation results shows there is 1.1~1.2dB performance loss for CPE compensation for MCS 17 which is the most closed to threshold 1dB among all MCS related to 64QAM. Then we think MCS 17 is feasible for 64QAM. 
However, we find the achievable SNR is quite low for 480kHz which seems not enough to applied for 64QAM test. Hence we prefer option 3 

Issue 2-1-11: Phase Noise Model Assumption
Option 2.  As per agreement from last meeting, we do the simulation based on the PN model modelled in UE side only. Moreover, phase noise can be controllable in TE side
Issue 2-1-12: Phase Noise Compensation
Our simulations show：
ICI compensation can only show performance gain in configurations with  wide bandwidth  (Large number of PTRS) and high SNR (high MCS)
If we choose up to MCS 17 related to a middle target SNR, according to our simulation results in R3-2209842, CPE compensation is enough.
However, if MCS 22 is considered, we prefer to define the requirements with ICI compensation for case with large PTRS number. I.e. 120kHz/400MHz .
As we prefer to choose MCS17, we prefer to define the requirements with CPE compensation only

Issue 2-1-13: Scheduling pattern for 480kHz SCS
Option 1
[image: ]
@ Apple: As typical PDSCH test, PDSCH is not scheduled in SSB slot, therefore, we propose to use 3-TB scheduling for the DCI of which scheduled TB is overlapped with SSB,
@ QC: Firstly, we propose to keep the TDD pattern align with 120kHz. Furthermore, based on our understanding. With 13D2S5U, how slots#0-12 can send HARQ-ACK by slot#19, and slot#13 send HARQ-ACK on slot#34 ? Slots #12 and #13 are scheduled by one DCI and they should send ACK in one slot based on RAN1 design.
Furthermore, we propose to discuss HARQ feadback pattern for CA scenario in the 2nd round beaucse it was agreed to consider FR1+FR2-2 CA sceanario last meeting

Issue 2-1-14: Test Cases
We are OK to make a decision before collecting more simulations. 
However, to make forward, we propose the following:
All requirements defined should be testable. Non-full bandwidth allocation should be considered if requirements of full bandwidth allocation is untestable.


	Ericsson
	Updates on Issue 2-1-11: Phase Noise Model Assumption
We can join the companies in limiting PN to UE side only.

Updates on Issue 2-1-12: Phase Noise Compensation
We did provide the explanation below since Option 3 did not exist at the time of our comments’ submission. Now Option 3 has been added by the moderator, we state clearly that 
we support Option 3 (for the same reasons below)
The compensation technique will depend on the use case, as per our simulation results.
Low MCS (for QPSK) is less susceptible to phase rotation error. Consequently, we can limit our discussion to high MCS (64 QAM). 
For small PRB number, CPE compensation should be enough since ICI compensation techniques will not enhance the performance.
For large PRB number, CPE+ICI compensation is of great significance to reduce the needed SNR at 70% of peak throughput compared to CPE compensation only. However, for the sake of fairness in the performance comparison, we must set a fixed filter length (complexity order).
Our conclusion is to use both, based on the resource allocation (MCS and PRB number). Furthermore, 16QAM will need further investigation to determine whether ICI compensation is needed or not.

Furthermore, we would like to kindly remind the companies to provide their simulation setup along with the results for fair results’ comparison.  



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2208331
	Moderator: As per chairman’s guidance, there will be no discussion on draft CRs in this 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#2-1
	Issue 2-1-1: PDSCH performance requirements for multi-PDSCH scheduling
Tentative agreements:
· Define multi-slot scheduling PDSCH performance requirements with the following assumptions:
· 120kHz SCS: Single-TB scheduling
· 480 kHz SCS: 4-TB scheduling
· 960 kHz SCS: 8-TB scheduling (if it is agreed to define requirements for 960kHz)
Issue 2-1-2: Whether to define requirements with 32 DL HARQ processes
Tentative agreements:
· Do not define requirements with 32 DL HARQ processes for 120kHz and 480kHz SCS. FFS for 960kHz SCS, if requirements are agreed to be defined.
Issue 2-1-3: Whether to define requirements with 16 DL HARQ processes
Tentative agreements:
· Yes for 480 kHz. 
· FFS for 960 kHz, if requirements are agreed to be defined.
Issue 2-1-4: HARQ-ACK Codebook
Candidate options:
· Option 1: Type I (Huawei, Ericsson)
· Option 2: Do not specify. Leave it up to RAN5. (Apple, Qualcomm)
Recommendations for 2nd round: No further discussion in 2nd round. Discuss in next meeting.
Issue 2-1-5: HARQ Bundling for multi-PDSCH scheduling (if agreed in Issue 2-1-1)
Candidate options:
· Option 1: Yes (Huawei, Ericsson)
· Option 2: No (Qualcomm)
· Option 3: Do not specify. Leave it up to RAN5. (Apple)
Recommendations for 2nd round: Continue discussing in the 2nd round.

Issue 2-1-6: Whether to define requirements with PDSCH Mapping Type B
Tentative agreements:
· Option 2: No (Apple, Huawei, Ericsson, Qualcomm)
Issue 2-1-7: Whether to define requirements at 30% of peak throughput
Candidate options:
· Option 1: Yes (Nokia, Ericsson preferred)
· Option 2: No (Huawei, Ericsson not preferred, Apple, Qualcomm)
Recommendations for 2nd round: Continue discussion in 2nd round. Check with Nokia if they can compromise to Option 2.

Issue 2-1-8: Whether to define Rank1 requirements with FD-OCC disabled
Candidate options:
· Option 1: Yes (Nokia)
· Nokia: It is not clear if the feature “FD-OCC-Disabled” is mandatory. If it is mandatory, define the requirements. If it is optional, only define the requirements if  >1dB performance difference compared to enabling FD-OCC.
· Option 2: No (Huawei, Ericsson, Apple)
Recommendations for 2nd round: Continue discussion in 2nd round. Request companies to address Nokia’s concerns.

Issue 2-1-9: Whether to define requirements with Rank2
Candidate options:
· Option 1: Yes (Nokia)
· Option 2: No (Huawei, Ericsson, Apple)
· Option 3: Decide based on simulation results. (Qualcomm)
Recommendations for 2nd round: Continue discussion in 2nd round.
Issue 2-1-10: MCS for 64QAM
Candidate options:
· Option 1: MCS20 (Nokia)
· Option 2: MCS22 (Ericsson, Nokia)
· Option 3: Not consider 64QAM (Huawei)
· Option 4: Consider MCS 17 for 120kHz/100MHz and not consider 64QAM for 480kHz (Huawei)
· Option 5: MCS17 (Apple)
· Option 6: Decide based on simulation results. (Qualcomm)
Recommendations for 2nd round: Continue discussion in 2nd round.

Issue 2-1-11: Phase Noise Model Assumption
Tentative agreements:
· Option 2: PN is considered at UE only (Ericsson, Apple, Qualcomm, Nokia, Huawei)
Issue 2-1-12: Phase Noise Compensation
Candidate options:
· Option 1: CPE compensation only (Apple, Qualcomm, Huawei)
· Option 2: CPE+ICI compensation
· Option 3: CPE or CPE+ICI decision depends on the test case (Ericsson, Nokia)
· Larger MCS and CBW may benefit with CPE+ICI.
Recommendations for 2nd round: Continue discussion in 2nd round.

Issue 2-1-13: Scheduling pattern for 480kHz SCS
Candidate options:
· Option 1 (Huawei, Ericsson, Apple):
· One scheduling pattern includes two TDD pattern period which is 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U.
· There are 7 DCIs in every scheduling pattern and each DCI schedules 4 PDSCHs if not overlapped with SSB, otherwise, each DCI schedules 3 PDSCHs. PDSCH is scheduled in every DL slots except slot #33 and #34 and slot contain SSB
· The HARQ-ACK information are transmitted in slot #19 for DL slots from slot#0 to slot#11 and transmitted in slot #39 for DL slots from slot#12 to slot#39
· Option 2 (Qualcomm): 13D2S5U, S1=12D:2G:0U, S2=0D:6G:8U to maintain continuous grant.
Recommendations for 2nd round: Continue discussion in 2nd round. Check with Qualcomm if they can agree to Option 1.
Issue 2-1-14: Test Cases
Recommendations for 2nd round: Agree on initial list of cases for simulations in 2nd round, so that companies can bring simulation results in the next meeting. Decide the final list based on decisions for CBW, SCS and MCS, considering testability in the next meeting.
Issue 2-1-15: Other Parameters
Recommendations for 2nd round: Agree on initial simulation assumptions in 2nd round, so that companies can bring simulation results in the next meeting. Those assumptions can be revisited in the next meeting, if any issues are found.




CRs/TPs
Recommendations captured in Section 6.1
Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #3: PDCCH and PBCH Performance Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207805
	Apple Inc.
	Proposal #5: Do not define requirements with optional UE features at this stage. De-prioritize requirements for: 
	- multi-PDSCH scheduling
	- 32 DL HARQ processes
	- PDSCH mapping Type B
	- multi-slot PDCCH monitoring
	- PDSCH mapping Type B

	R4-2208263
	Nokia, Nokia Shanghai Bell
	Performance requirements for multi-slot PDCCH monitoring
1. When a UE reports capability for 480kHz or 960kHz it is mandatory for said UE to also support multi-PDCCH monitoring.
There are no mandatory requirements for multi-PDCCH monitoring for 120 kHz SCS.
1. Define requirements for multi-PDCCH monitoring for UEs which report capability for 480 and 960 kHz SCS.
PBCH simulation assumptions
Existing PBCH requirements for FR2-1 covers both known and unknown SSB index.
We see PBCH requirements for known SSB index to be of lower importance than requirements for unknown SSB index.
RAN4 to define PBCH requirements with unknown SSB index
RAN4 to define PBCH requirements with known SSB index if time allows.

	R4-2208264
	Nokia, Nokia Shanghai Bell
	Draft CR for 38.101-4: PDCCH requirements for FR2-2

	R4-2208326
	Ericsson
	Observation 1: TDD UL-DL pattern should be defined for tests.

Observation 2: While RAN1 defined multi-slot PDCCH monitoring for high SCS, 480 KHz and 960 KHz, we do not believe that it is necessary from a demodulation point of view, since each Slot will be decoded independently.

Proposal 1: Define PDCCH demodulation requirements for UE in FR2-2 with the following test setup.


FR2-2 TDD, SCS 120 KHz/CBW 100 MHz
	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB) @ 1% 
Pm-dsg

	Test 1-1
	3

	2
	60
	1
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	New

	Test
1-2
	2
	6
	60
	1
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	New

	Test
1-3
	3
	2
	60
	1
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	New

	Test
1-4
	3
	2
	60
	2
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	New



FR2-2 TDD, SCS 120 KHz/CBW 400 MHz

	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	240
	1
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	
New

	Test
1-2
	2
	6
	240
	1
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	
New

	Test
1-3
	3
	2
	240
	1
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	
New

	Test
1-4
	3
	2
	240
	1
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low 
	  
New              




	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	240
	2
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	
New

	Test
1-2
	2
	6
	240
	2
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	
New

	Test
1-3
	3
	2
	240
	2
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	
New

	Test
1-4
	3
	2
	240
	2
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	  
New              



FR2-2 TDD, SCS 480 KHz/CBW 400 MHz

	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	60
	1
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-2
	2
	6
	60
	1
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-3
	3
	2
	60
	1
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low
	

New




	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	60
	2
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-2
	2
	6
	60
	2
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-3
	3
	2
	60
	2
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low
	

New

	Test
1-4
	3
	2
	60
	2
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low 
	 

New               



FR2-2 TDD, SCS 480 KHz/CBW 1600 MHz

	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	240
	1
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-2
	2
	6
	240
	1
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-3
	3
	2
	240
	1
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low
	

New

	Test
1-4
	3
	2
	240
	1
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low 
	

New                




Proposal 2: Define PBCH demodulation requirements with the following test setup 

FR2-2 TDD, SCS 120 KHz/CBW 100 MHz

	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
120 KHz
/
100 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	



FR2-2 TDD, SCS 120 KHz/CBW 400 MHz

	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
120 KHz
/
400 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	



FR2-2 TDD, SCS 480 KHz/CBW 400 MHz

	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
480 KHz
/
400 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	





FR2-2 TDD, SCS 480 KHz/CBW 1600 MHz

	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
480 KHz
/
1600 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	




	R4-2208327
	Ericsson
	Observation 1: For SCS 120 KHZ/CBW 100 MHz, we kept same test setting as in FR2-1.
Observation 2: For SCS 120 KHz with max CBW such as 400 MHz, we proposed PDCCH modulation performance where 240 PRB have been allocated to the CORESET and all the aggregation levels have been either limited to 1 OFDM symbol duration or extended to 2 OFDM symbol duration.
Observation 3: For SCS 480 KHz with min CBW such as 400 MHz, we proposed PDCCH modulation performance where 60 PRB have been allocated to the CORESET and 
· The aggregation level 8 has been allocated either 1 or 2 OFDM symbol durations.
· The aggregation level 16 has been allocated 2 OFDM symbol duration.
Observation 4: For SCS 480 KHz with max CBW such as 1600 MHz, we proposed PDCCH modulation performance where 240 PRB have been allocated to the CORESET and all the aggregation levels 8 and 16 have been limited to 1 OFDM symbol duration.
Observation 5: Pm-bch is derived in terms of BLER for every MIB (4 SSB Transmissions).

	R4-2209843
	Huawei, HiSilicon
	For PDCCH test:

· Proposal 1: Define PDCCH requirements for 120kHz and 480kHz SCS.
· Proposal 2: Use 3D1S2U, S=10D:2G:2U for 120kHz SCS and 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U for 480kHz SCS.
· Proposal 3: Define one requirement for both UE supporting monitor one slot and two slots every four slots 
· Proposal 4: Use Table 2-1 and Table 2-2 as simulation assumptions for FR2-2 PDCCH test.
· Observation 1: The target SNR for all proposed cases are lower than the corresponding maximum achievable SNR, hence, all cases are testable.

For PBCH test:

· Observation 2: Only 120 kHz and 480 kHz SCS can be used for initial access.
· Proposal 5: Not consider 960 kHz SCS
· Proposal 6: Use TDLA5-200 as propagation conditions
· Proposal 7: Only consider not known SSB index for 120kHz and 480kHz SCS. Only consider known SSB index for 960kHz SCS (If introduced).




Open issues summary
Sub-topic 3-1 PDCCH Performance Requirements
Issue 3-1-1: Whether to define requirements for multi-slot PDCCH monitoring
· Proposals
· Option 1: Yes (Nokia for 480 and 960kHz SCS, Huawei)
· Option 1a: Define one requirement for both UE supporting monitor one slot and two slots every four slots.
· Option 2: No (Apple, Ericsson?)
· Recommended WF
· TBA
Issue 3-1-2: Test Cases
· Proposals
· Option 1 (Ericsson): 
CORESET Duration:
	SCS (kHz) / CBW(MHz)
	CORESET Duration

	120/100
	1 for AL 2,4,8; 2 for AL16 (60 RBs)

	120/400
	1 and 2 for each AL (240 RBs)

	480/400
	1 and 2 for each AL (60 RBs)

	480/1600
	1 (240 RBs)



Cover following cases for each CBW/SCS and Propagation Condition:
	Test case
	Interleaver
size
	REG bundle size
	Aggrega-tion level
	Antenna config

	Test 1-1
	3

	2
	2
	1x2 ULA Low

	Test
1-2
	2
	6
	4
	1x2 ULA Low

	Test
1-3
	3
	2
	8
	2x2 ULA Low

	Test
1-4
	3
	2
	16
	2x2 ULA Low



· Option 2 (Huawei): Cover following for 120kHz/100MHz and 480kHz/400MHz
	Test number
	CORESET duration
	CORESET RB
	Interleaver
size
	REG bundle size
	Aggregation level
	Propagation Condition
	
DCI 
format
	
Information
Bit
	Antenna configuration and correlation Matrix

	1
	1
	60
	3

	2
	2 
	TDLA5-200
	1_0
	40
	1x2 Low

	2
	1
	60
	2
	6
	4
	TDLA5-200
	1_1
	56
	1x2 Low

	3
	1
	60
	3
	2
	8 
	TDLA5-200
	1_1
	56
	2x2 Low

	4
	2
	60
	3
	2
	16 
	TDLA5-200
	1_0
	40
	2x2 Low



· Recommended WF
· TBA
· Suggest companies to provide comments to reduce the number of test cases by mixing and matching CORESET durations, channel models for different ALs.
Issue 3-1-3: Other Parameters
· Proposals
· Option 1 (Huawei): 
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	DDDSU S=10D:2G:2U for 120kHz SCS
14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U for 480kHz SCS

	CCE to REG mapping type
	
	Interleaved

	Shift index
	
	0



· Recommended WF
· TBA

Sub-topic 3-2 PBCH Performance Requirements
Issue 3-2-1: Whether it is feasible to reuse requirements from FR2-1
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA
Issue 3-2-2: SSB index assumption
· Proposals
· Option 1: Only with not known SSB index (Apple, Nokia)
· Option 2: Both known and not known SSB index (Nokia if time allows, Ericsson)
· Option 3: Only known SSB index for 120kHz and 480kHz SCS (Huawei)
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 PDCCH Performance Requirements
	Company
	Comments

	XXX
	Issue 3-1-1: Whether to define requirements for multi-slot PDCCH monitoring

Issue 3-1-2: Test Cases

Issue 3-1-3: Other Parameters


	Ericsson
	Issue 3-1-1: Whether to define requirements for multi-slot PDCCH monitoring
As explained in Issue 2-1-1, 
RAN1 agreed the per slot group monitoring, where the slot group contains 4 slots for 480 KHz SCS where each PDSCH carries separate transport blocks. Each slot group is monitored by one PDCCH. 
However, for the demodulation perspective, each PDCCH in a slot group will be decoded independently of the other slot groups. So, we do not see the need for performance requirement definition for multi-slot PDCCH monitoring. Consequently, we support Option 2.

Issue 3-1-2: Test Cases
We support Option 1 for the following reasons. 
The UE blind decode/channel estimation budget are controlled via the search space set configuration. A larger CORESET simply has more room for the PDCCH hashing function to place the configured PDCCH candidates. Furthermore, as per RAN1:
CORESET with 20 CCEs (120 RBs), the hash function will place the PDCCH so that the UE will need to perform channel estimation on 16 CCEs
CORESET with 40 CCEs (240 RBs), the hash function will place the PDCCH so that the UE will need to perform channel estimation on 28 CCEs
CORESET with 80 CCEs (480 RBs), the hash function will place the PDCCH so that the UE will need to perform channel estimation on 32 CCEs

Since FR2-1 defined CORESET over 60 RBs for SCS 120 KHz and CBW = 100 MHz, we can expand the CORESET to 240 RBs for SCS 120 KHz and CBW = 400 and we can use 1 or 2 OFDM symbol duration based on the AL
Same for SCS 480 KHz SCS. For CBW = 400 MHz we can use CORESET over 60 RBs and expand it to 240 RBs for max CBW = 1600 MHz.
We already provided simulation results considering TDLA10-200, TDLD10-200, TDLA10-650 and TDLD10-650. We may limit the performance assessment to TDLA10-200.
 
Issue 3-1-3: Other Parameters
We re-used the test parameters table 7.3.3.3-1 from TS 38.101-4 in our simulations for both SCS 120 KHz and 480 KHz. We do believe that this parameters table still holds and we support Option 1.

	Apple
	Issue 3-1-1: Whether to define requirements for multi-slot PDCCH monitoring
We support to define requirements with multi-slot monitoring of PDCCH for 480KHz SCS since it’s a mandatory feature. We support to define requirements with 1 slot monitoring within a slot-group of 4 slots which is mandatory for 480KHz SCS. For 120KHz SCS with single slot monitoring only. 
Issue 3-1-2: Test Cases
Option 1 would lead to way too many test cases. We can use option 2 as a starting point and make test 1,3 for 120KHz SCS and 2,4 for 480KHz SCS.
Issue 3-1-3: Other Parameters
We are fine with the proposal as a starting point.

	Qualcomm
	Issue 3-1-1: Whether to define requirements for multi-slot PDCCH monitoring
Support Option 2. We are open to testing this implicitly by configuring multi-slot PDCCH monitoring in PDSCH test for multi-PDSCH scheduling for 480kHz.
Issue 3-1-2: Test Cases
We have similar comment as Apple. We are ok with Apple’s proposal.
Issue 3-1-3: Other Parameters
It will be better to align the TDD UL-DL config with PDSCH tests. Ok with other proposals.

	Nokia, Nokia Shanghai Bell
	Issue 3-1-1: Whether to define requirements for multi-slot PDCCH monitoring
Agree with Apple that since this is a required feature for UEs supporting 480kHz and/or 960kHz, RAN4 shall define requirements for this (i.e. define requirements with 1 slot monitoring within a slot-group of 4 slots which is mandatory for 480KHz SCS). In case 960kHz is agreed, the mandatory requirement of 8 slots should be used for 960kHz.

Issue 3-1-2: Test Cases
For both options, we would like 960 SCS to be included if agreed. 
We agree with Apple regarding Option 1 having too many test cases. 
Option 2 seems like a good starting point with the following additions/adjustments: 
960 kHz is also included if agreed
TDLA 10 is used.

Issue 3-1-3: Other Parameters
We are fine with the proposal as a starting point assuming 960kHz SCS is included if agreed.

	Huawei
	Issue 3-1-1: Whether to define requirements for multi-slot PDCCH monitoring
Option 2. Same views with Apple and Qualcomm
Issue 3-1-2: Test Cases
Option 2 and Apple’s proposal is fine for us. Meanwhile, propagation conditions should be aligned with PDSCH. For CORESET RBs configuration, Ericsson’s proposal is fine for us
Issue 3-1-3: Other Parameters
Same views with Qualcomm


 
Sub topic 3-2 PBCH Performance Requirements
	Company
	Comments

	XXX
	Issue 3-2-1: Whether it is feasible to reuse requirements from FR2-1

Issue 3-2-2: SSB index assumption


	Ericsson
	Issue 3-2-1: Whether it is feasible to reuse requirements from FR2-1
We used TS38.101-4 Table A.3.4.2-1 in our simulations, and we do believe that FR2-1 test parameters still hold. However, we still need to define requirements for SCS 480 KHz.

Issue 3-2-2: SSB index assumption
We support Option 2 where both known and unknown SSB index should be considered.

	Apple
	Issue 3-2-1: Whether it is feasible to reuse requirements from FR2-1
For FR2-2 we defined requirements with 120kHz SCS with TDLA30-300. We don’t think that it is a suitable propagation condition for FR2-2, so we prefer no to reuse requirements from FR2-1. 
Issue 3-2-2: SSB index assumption
Option 1. Only with unknown SSB index for 120KHz SCS and 480KHz SCS since that would be the most common scenario for UE in initial access. Our understanding is that ‘deriveSSB_IndexFromCell’ is not always enabled in FR2-2. 

	Qualcomm
	Issue 3-2-1: Whether it is feasible to reuse requirements from FR2-1
Support Option 2. Delay spread used for FR2-1 is much larger than the typical delay spread for 480kHz SCS.
Issue 3-2-2: SSB index assumption
Support Option 1 since that will be the worst case, to reduce the number of tests.

	Nokia, Nokia Shanghai Bell
	Issue 3-2-1: Whether it is feasible to reuse requirements from FR2-1
It was already agreed in the previous RAN4 meeting that FR2-1 requirements cannot be reused for FR2-2. See agreement from WF:
	Issue 3-2-1: FR2-1 requirements reuse for 120 kHz SCS
Do not apply FR2-1 performance requirements for FR2-2.




Issue 3-2-2: SSB index assumption
Slight preference for Option 2. 


	Huawei
	Issue 3-2-1: Whether it is feasible to reuse requirements from FR2-1
Option 2. Because the propagation conditions is changed 
Issue 3-2-2: SSB index assumption
Option 3. Initial access with 120kHz and 480kHz SCS is optional for FR2-2 band.

	Ericsson
	Updates on Issue 3-2-1: Whether it is feasible to reuse requirements from FR2-1
We already provided simulation results using the proposed propagation environment. We did confuse when writing the response. Yes, we define new requirements for FR2-2. 
We support Option 2.


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2208264
	Moderator: As per chairman’s guidance, there will be no discussion on draft CRs in this meeting.

	
	Company A

	
	



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#3-1
	Issue 3-1-1: Whether to define requirements for multi-slot PDCCH monitoring
Candidate options:
· Option 1: Yes (Nokia for 480 and 960kHz SCS, Apple?)
· Option 1a: Define one requirement for both UE supporting monitor one slot and two slots every four slots.
· Option 2: No (Ericsson, Qualcomm, Huawei)
· Option 2a: Implicitly test this in PDSCH requirements.
Recommendations for 2nd round: Continue discussion in 2nd round.
Issue 3-1-2: Test Cases
Candidate options:
· Option 1 (Ericsson): 
CORESET Duration:
	SCS (kHz) / CBW(MHz)
	CORESET Duration

	120/100
	1 for AL 2,4,8; 2 for AL16 (60 RBs)

	120/400
	1 and 2 for each AL (240 RBs)

	480/400
	1 and 2 for each AL (60 RBs)

	480/1600
	1 (240 RBs)



Cover following cases for each CBW/SCS and Propagation Condition:
	Test case
	Interleaver
size
	REG bundle size
	Aggrega-tion level
	Antenna config

	Test 1-1
	3

	2
	2
	1x2 ULA Low

	Test
1-2
	2
	6
	4
	1x2 ULA Low

	Test
1-3
	3
	2
	8
	2x2 ULA Low

	Test
1-4
	3
	2
	16
	2x2 ULA Low



· Option 2 (Huawei, Nokia): Cover following for 120kHz/100MHz and 480kHz/400MHz. Align propagation condition with PDSCH.
	Test number
	CORESET duration
	CORESET RB
	Interleaver
size
	REG bundle size
	Aggregation level
	Propagation Condition
	
DCI 
format
	
Information
Bit
	Antenna configuration and correlation Matrix

	1
	1
	60
	3

	2
	2 
	TBD
	1_0
	40
	1x2 Low

	2
	1
	60
	2
	6
	4
	TBD
	1_1
	56
	1x2 Low

	3
	1
	60
	3
	2
	8 
	TBD
	1_1
	56
	2x2 Low

	4
	2
	60
	3
	2
	16 
	TBD
	1_0
	40
	2x2 Low


· Option 3 (Apple, Qualcomm, Huawei): Cover Test1,3 in Option 2 for 120kHz/100MHz, Test 2,4 in Option 2 for 480kHz/400MHz. Align propagation condition with PDSCH.

Recommendations for 2nd round: Continue discussion in 2nd round. Check with Ericsson and Nokia if they can compromise to Option 3 to reduce the number of tests.
Issue 3-1-3: Other Parameters
Tentative agreements:
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	Same as PDSCH

	CCE to REG mapping type
	
	Interleaved

	Shift index
	
	0




	Sub-topic#3-2
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Issue 3-2-1: Whether it is feasible to reuse requirements from FR2-1
Tentative agreements:
· Option 2: No (Apple, Qualcomm, Nokia, Huawei, Ericsson)
Issue 3-2-2: SSB index assumption
Candidate options:
· Option 1: Only with not known SSB index (Apple, Nokia, Qualcomm)
· Option 2: Both known and not known SSB index (Nokia preferred, Ericsson)
· Option 3: Only known SSB index for 120kHz and 480kHz SCS (Huawei)
Recommendations for 2nd round: Continue discussion in 2nd round. Check with Ericsson and Huawei if they can compromise to Option 1.




CRs/TPs
Recommendations captured in Section 6.1
Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #4: SDR Performance Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208328
	Ericsson
	Proposal 1: Define SDR test for UE in FR2-2 considering 2Rx UE.

	R4-2208329
	Ericsson
	Observation 1: An SNR of 7.67 dB is needed to achieve 85% of the peak throughput in AWGN conditions when using MCS 22. 

	R4-2208332
	Ericsson
	draft CR on SDR requirements for 52.6 - 71 GHz band

	R4-2209844
	Huawei, HiSilicon
	Proposal 1: Define SDR requirements for following scenarios:
· SA FR2-2
· [bookmark: _Hlk102030754]FR1 (CA or single CC) CA with FR2-2 (CA or single CC)
· FR1 (CA or single CC) DC with FR2-2 (CA or single CC)
Proposal 2: Only consider 120 kHz SCS

Proposal 3: For scenario of FR2-2 DC or CA with FR1, use procedure specified in clause 9.4A.1 of TS 38.101-4. For scenario of SA FR2-2, use procedure specified in 7.5.1 of TS 38.101-4

Proposal 4: Reuse Table 7.5A.1-1 in TS 38.101-4 except for configurations related to 60 kHz SCS for FR2-2 SDR test common parameter configuration.

Proposal 5: Use Table 2-2 for FR2-2 MCS look up Table

Proposal 6: Extent the MCS value in the table of SNR required to achieve 85% of peak throughput under AWGN conditions table (Table 7.5A1-4 in TS 38.101-4) from starting with 13 to MCS 6.

Proposal 7: For simulation alignment, use CPE only compensation for low MCS. I.e. MCS 0~19 and CPE and ICI compensation for high MCS. I.e.  MCS20~28.

Proposal 8: Consider configure separate SNR required to achieve 85% of peak throughout table for 100MHz and 400MHz.

Observation 1: SNR@85% of max TP can’t be reached for MCS25~28 for rank 1 and for MCS 23~28 for rank 2.

Observation 2: Phase noise brings severe performance degradation for high MCS.

Observation 3: The performance for 400MHz bandwidth is better than 100MHz



Open issues summary
Sub-topic 4-1 SDR Performance Requirements

Issue 4-1-1: Rank
· Proposals
· Option 1: Only consider rank 1 (Ericsson)
· Option 2: Consider both rank 1 and rank 2 (Huawei)
· Recommended WF
· TBA

Issue 4-1-2: SCS
· Proposals
· Option 1: Only 120kHz (Huawei)
· Option 2: Same as other test cases, i.e., 120kHz, 480kHz and 960kHz (based on outcome of Issue 1-3-1).
· Recommended WF
· TBA
Issue 4-1-3: PN Compensation
· Proposals
· Option 1: Use CPE only compensation for low MCS. i.e. MCS 0~19 and CPE and ICI compensation for high MCS. i.e.  MCS20~28. (Huawei)
· Option 2: Same as PDSCH test cases based on outcome of Issue 2-1-12
· Recommended WF
· TBA
Issue 4-1-4: Changes to Maximum MCS for FR2-2 64QAM, Rank1
· Proposals
· Option 1: MCS24 for Scaling factor 1. (Huawei)
· Recommended WF
· TBA
Issue 4-1-5: Changes to Maximum MCS for FR2-2 64QAM, Rank2
· Proposals
· Option 1: MCS22 for Scaling factors 1 and 0.8. (Huawei)
· Recommended WF
· TBA
Issue 4-1-6: Minimum MCS for FR2-2 MCS to SNR mapping
· Proposals
· Option 1: MCS 6 (Huawei)
· Recommended WF
· TBA
Issue 4-1-7: Whether to define separate MCS to SNR mapping tables for different CBWs
· Proposals
· Option 1: Yes (Huawei)
· Option 2: No
· Recommended WF
· TBA
· Moderator Note: Defining separate tables for different CBWs may result into different UEs being tested for different requirements based on its support of CBWs. Companies are encouraged to provide comments considering this aspect.
Issue 4-1-8: SDR procedure for FR2-2
· Proposals
· Option 1: For scenario of FR2-2 DC or CA with FR1, use procedure specified in clause 9.4A.1 of TS 38.101-4. For scenario of SA FR2-2, use procedure specified in 7.5.1 of TS 38.101-4. (Huawei)
· Recommended WF
· TBA
Issue 4-1-9: Common Parameters for FR2-2
· Proposals
· Option 1: Reuse common parameters for FR2-1 120kHz. (Huawei)
· Recommended WF
· TBA
Issue 4-1-10: Scenarios
· Proposals
· Option 1 (Huawei): Define SDR requirements for following scenarios:
· SA FR2-2
· FR1 (CA or single CC) CA with FR2-2 (CA or single CC)
· FR1 (CA or single CC) DC with FR2-2 (CA or single CC)
· Recommended WF
· TBA

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

	XXX
	Issue 4-1-1: Rank

Issue 4-1-2: SCS

Issue 4-1-3: PN Compensation

Issue 4-1-4: Changes to Maximum MCS for FR2-2 64QAM, Rank1

Issue 4-1-5: Changes to Maximum MCS for FR2-2 64QAM, Rank2

Issue 4-1-6: Minimum MCS for FR2-2 MCS to SNR mapping

Issue 4-1-7: Whether to define separate MCS to SNR mapping tables for different CBWs

Issue 4-1-8: SDR procedure for FR2-2

Issue 4-1-9: Common Parameters for FR2-2

Issue 4-1-10: Scenarios


	Ericsson
	Issue 4-1-1: Rank
We support Option 1.

Issue 4-1-2: SCS
We support Option 2 while only considering SCS 120 KHz and 480 KHz.

Issue 4-1-3: PN Compensation
We support Option 2 and follow PDSCH test cases.

Issue 4-1-4: Changes to Maximum MCS for FR2-2 64QAM, Rank1
We can add Option 2: MCS 27 for scaling factor 1.

Issue 4-1-5: Changes to Maximum MCS for FR2-2 64QAM, Rank2
We do not support Rank 2.

Issue 4-1-6: Minimum MCS for FR2-2 MCS to SNR mapping
Extensive simulation results should be carried out before deciding minimum MCS for FR2-2.

Issue 4-1-7: Whether to define separate MCS to SNR mapping tables for different CBWs
We can keep same MCS to SNR mapping table for Tests. Option 2 is more suitable. 
Issue 4-1-8: SDR procedure for FR2-2
We support Option 1.

Issue 4-1-9: Common Parameters for FR2-2
We support Option 1.

Issue 4-1-10: Scenarios
We support Option 1.

	Apple
	Issue 4-1-1: Rank
We suggest considering rank1 as a starting point and further evaluate if Rank 2 is feasible. 
Issue 4-1-2: SCS
120 and 480KHz SCS, with max CBW 
Issue 4-1-3: PN Compensation
Only CPE compensation for all MCS.
Issue 4-1-4: Changes to Maximum MCS for FR2-2 64QAM, Rank1
TBD based on evaluation. 
Issue 4-1-5: Changes to Maximum MCS for FR2-2 64QAM, Rank2
TBD based on evaluation. 

Issue 4-1-6: Minimum MCS for FR2-2 MCS to SNR mapping

Issue 4-1-7: Whether to define separate MCS to SNR mapping tables for different CBWs
We propose to further evaluate to understand if separate MCS to SNR mapping tables are needed. Cold proponents please clarify why we need separate tables? 
Issue 4-1-8: SDR procedure for FR2-2
We are fine with the proposal. 
Issue 4-1-9: Common Parameters for FR2-2
We are fine with the proposal. 

Issue 4-1-10: Scenarios
We are fine with the proposal. 


	Qualcomm
	Issue 4-1-1: Rank
Suggest to make a decision based on simulation results, considering testable SNR.
Issue 4-1-2: SCS
120kHz and 480kHz
Issue 4-1-3: PN Compensation
Only CPE compensation since that is the baseline receiver.
Issue 4-1-4: Changes to Maximum MCS for FR2-2 64QAM, Rank1
Suggest to make a decision based on simulation results, considering testable SNR.
Issue 4-1-5: Changes to Maximum MCS for FR2-2 64QAM, Rank2
Suggest to make a decision based on simulation results, considering testable SNR.
Issue 4-1-6: Minimum MCS for FR2-2 MCS to SNR mapping
Suggest to make a decision based on simulation results, considering testable SNR.
Issue 4-1-7: Whether to define separate MCS to SNR mapping tables for different CBWs
Suggest to make a decision based on simulation results, considering testable SNR.
Issue 4-1-8: SDR procedure for FR2-2
It may not be possible to consider CA with FR1 because in that case, UL will be sent on FR1. That will require too many HARQ processes than available. Hence, many slots will not have any grant. So, we suggest not to define requirements for such scenario.
Issue 4-1-9: Common Parameters for FR2-2
Ok with Option 1.
Issue 4-1-10: Scenarios
Same comment as for Issue 4-1-8.

	Huawei
	Issue 4-1-1: Rank
We prefer to cover both rank1 and rank 2. Because Supported maximum MIMO layers is reported per band and rank2 can’t be precluded.
Issue 4-1-2: SCS
Option 1. 120kHz is mandatory and is more sensitive to ICI. For minimum requirements, UE only need to pass the worst case. More simulation is needed for 480kHz SCS since the impact of phase noise is different for 120kHz SCS. Considering the workload, we propose to only consider 120kHz SCS.
Issue 4-1-3: PN Compensation
Now we change our position to only consider CPE compensation. ICI compensation is more sensitive to bandwidth (PTRS number).  Different bandwidth will cause different performance which may need separate SNR table for different CBW. Moreover, ICI compensation is more difficult for simulation alignment because different UE may have different de-filter tap number.
Issue 4-1-4: Changes to Maximum MCS for FR2-2 64QAM, Rank1
Support option 1 which is based on our simulations
Issue 4-1-5: Changes to Maximum MCS for FR2-2 64QAM, Rank2
Support option 1 which is based on our simulations
Issue 4-1-6: Minimum MCS for FR2-2 MCS to SNR mapping
Option 1 which is based on the link budget from RF part 
Issue 4-1-7: Whether to define separate MCS to SNR mapping tables for different CBWs
If we only consider CPE compensation, option 2 may be more feasible, but still need more simulation 
Issue 4-1-8: SDR procedure for FR2-2
Our understanding is that SA is optional for FR2-2 band and FR1+FR2-2 CA is mandatory:
[image: ]
Our proposal is only consider 120kHz SCS which the HARQ-ACK is not very much and UL grant is enough. Meanwhile, we propose to use HARQ bundling to reduce the HARQ codebook size.

Issue 4-1-9: Common Parameters for FR2-2
Option 1
Issue 4-1-10: Scenarios
Option 1



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2208332
	Moderator: As per chairman’s guidance, there will be no discussion on draft CRs in this meeting.

	
	Company A

	
	



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#4-1
	Issue 4-1-1: Rank
Tentative agreements:
Define SDR requirements for Rank1. FFS for Rank2.
Candidate options:
· Option 1: Only consider rank 1 (Ericsson)
· Option 2: Consider both rank 1 and rank 2 (Huawei)
· Option 3: Decide based on simulation results. (Apple, Qualcomm)
Recommendations for 2nd round: No further discussion in 2nd round. Make a decision for Rank2 based on simulation results in the next meeting.

Issue 4-1-2: SCS
Candidate options:
· Option 1: Only 120kHz (Huawei)
· Option 2: 120kHz and 480kHz (Ericsson, Apple, Qualcomm)
Recommendations for 2nd round: Continue discussion in 2nd round.
Issue 4-1-3: PN Compensation
Candidate options:
· Option 1: Same as PDSCH test cases based on outcome of Issue 2-1-12 (Ericsson)
· Option 2: CPE compensation only (Apple, Qualcomm, Huawei)
Recommendations for 2nd round: Continue discussion in 2nd round. Check with Ericsson if they can compromise to Option 2.
Issue 4-1-4: Changes to Maximum MCS for FR2-2 64QAM, Rank1
Candidate options:
· Option 1: MCS24 for Scaling factor 1. (Huawei)
· Option 2: MCS27 for Scaling factor 1. (Ericsson)
· Option 3: Decide based on simulation results. (Apple, Qualcomm)
Recommendations for 2nd round: No further discussion in 2nd round. Make a decision based on simulation results in the next meeting.
Issue 4-1-5: Changes to Maximum MCS for FR2-2 64QAM, Rank2 (if defined)
Candidate options:
· Option 1: MCS22 for Scaling factors 1 and 0.8. (Huawei)
· Option 2: Decide based on simulation results. (Apple, Qualcomm)
Recommendations for 2nd round: No further discussion in 2nd round. Make a decision based on simulation results in the next meeting.
Issue 4-1-6: Minimum MCS for FR2-2 MCS to SNR mapping
Candidate options:
· Option 1: MCS 6 (Huawei)
· Option 2: Decide based on simulation results. (Ericsson, Qualcomm)
Recommendations for 2nd round: No further discussion in 2nd round. Make a decision based on simulation results in the next meeting.
Issue 4-1-7: Whether to define separate MCS to SNR mapping tables for different CBWs
Candidate options:
· Option 1: Yes (Huawei)
· Option 2: No (Ericsson, Huawei if  only CPE compensation considered)
· Option 3: Decide based on simulation results. (Qualcomm)
Recommendations for 2nd round: No further discussion in 2nd round. Make a decision based on simulation results in the next meeting.
Issue 4-1-8: SDR procedure for FR2-2
Candidate options:
· Option 1: For scenario of FR2-2 DC or CA with FR1, use procedure specified in clause 9.4A.1 of TS 38.101-4. For scenario of SA FR2-2, use procedure specified in 7.5.1 of TS 38.101-4. (Huawei, Ericsson)
· Option 1a: Define FR2-2 CA tests with FR1 for 120kHz only, to avoid HARQ process limitation. (Huawei)
· Option 2: Option 1 for  FR2-2 DC with FR1 and SA FR2-2. Do not define requirements for FR2-2 CA with FR1 due to limited HARQ processes. (Qualcomm)
Recommendations for 2nd round: Continue discussion in 2nd round. Check if companies can agree to Option 1 with limitation described in Option 1a.
Issue 4-1-9: Common Parameters for FR2-2
Tentative agreements:
· Option 1: Reuse common parameters for FR2-1 120kHz. (Huawei, Ericsson, Apple, Qualcomm)
Issue 4-1-10: Scenarios
Candidate options:
· Option 1 (Huawei, Ericsson, Apple): Define SDR requirements for following scenarios:
· SA FR2-2
· FR1 (CA or single CC) CA with FR2-2 (CA or single CC)
· FR1 (CA or single CC) DC with FR2-2 (CA or single CC)
· Option 2 (Qualcomm): Define SDR requirements for following scenarios:
· SA FR2-2
· FR1 (CA or single CC) DC with FR2-2 (CA or single CC)
Recommendations for 2nd round: Continue discussion in 2nd round. Check if companies can agree to Option 1 with “FR1 CA with FR2-2” scenario limited to 120kHz. Also, discuss schedule and feedback pattern for FR1+FR2-2 CA scenario.





CRs/TPs
Recommendations captured in Section 6.1
Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Topic #5: CSI Performance Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208330
	Ericsson
	Proposal 1: Define the CQI reporting definition test for 2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics for SCS 120 KHz. 
Proposal 2: For SCS 480 KHz in static conditions, it is worth investigating whether the CSI-RS periodicity/offset of 8/1 slot(s) should be revisited or not. 
· Option 1: Keep periodicity/offset = 8/1 slot and follow TDD UL-DL pattern FR2.120-2 as:
FR2-2 TDD 480 KHz: 11D S 4U, S: 2D:12G:0U
· Option 2: Define new CSI-RS periodicity/offset and eventually a new TDD UL-DL pattern  
Observation 1: For SCS 480 KHz in static conditions, it is worth investigating whether the CQI delay should be maintained at 8.375 or not.
Proposal 3: Define the wideband CQI reporting under fading condition for 2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics for SCS 120 KHz.
Proposal 4: For SCS 480 KHz in fading conditions, it is worth investigating whether the CSI-RS periodicity/offset of 8/1 slot(s) should be revisited or not. 
· Option 1: Keep periodicity/offset = 8/1 slot and follow TDD UL-DL pattern FR2.120-2 as:
FR2-2 TDD 480 KHz: 11D S 4U, S: 2D:12G:0U
· Option 2: Define new CSI-RS periodicity/offset and eventually a new TDD UL-DL pattern  
Observation 2: For SCS 480 KHz in static conditions, it is worth investigating whether the CQI delay should be maintained at 1.375 or not.

	R4-2209845
	Huawei, HiSilicon
	Proposal 1: Only consider 100MHz bandwidth and 120kHz SCS. 
Observation 1: The lowest SNR with CQI reporting related to 64QAM is 12dB which is rather higher than maximum achievable SNRBB specified by RF part.
Observation 2: Phase noise has big impact on the BLER performance when SNR is equal or larger than 14dB which CQI reporting index is larger than 12.
Proposal 2: Set test SNR to 4dB.



Open issues summary
Sub-topic 5-1 CSI Performance Requirements
Agreements from last meeting:
· Define CQI reporting requirements only under static propagation conditions.
· Do not define PMI and RI reporting requirements in Rel-17
· Define the CQI reporting definition test for 2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics.

Issue 5-1-1: CBW/SCS Combination
· Proposals
· Option 1: Only 100MHz/120kHz (Huawei)
· Option 2: 100MHz/120kHz and 400MHz/480kHz
· Option 3: 120kHz: 100 and 400MHz, 480kHz: 400 and 1600 MHz (Ericsson)
· Option 4: 120kHz: 100 and 400MHz, 480kHz: 400 and 1600 MHz, 960kHz: 400 and 2000 MHz
· Recommended WF
· TBA
Issue 5-1-2: CSI-RS Periodicity/Offset for 480kHz SCS (if agreed in Issue 5-1-1)
· Proposals
· Option 1: Keep periodicity/offset = 8/1 slot and follow TDD UL-DL pattern FR2.120-2 as: FR2-2 TDD 480 KHz: 11D S 4U, S: 2D:12G:0U
· Option 2: Define new periodicity/offset and new TDD pattern. 
· Companies supporting this option are encouraged to propose values.
· Recommended WF
· TBA
Issue 5-1-3: CQI Delay for 480kHz SCS (if agreed in Issue 5-1-1)
· Proposals
· Option 1: Same as 120kHz, i.e., 8.375ms
· Option 2: Different value based on TDD pattern 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U.
· Companies supporting this option are encouraged to propose values.
· Recommended WF
· TBA
Issue 5-1-4: SNR value
· Proposals:
· Option 1: Not consider SNR related to 64QAM with following reasons: (Huawei)
· The lowest SNR with CQI reporting related to 64QAM is 12dB which is rather higher than maximum achievable SNRBB specified by RF part.
· Phase noise has big impact on the BLER performance when SNR is equal or larger than 14dB which CQI reporting index is larger than 12.
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 5-1-1: CBW/SCS Combination

Issue 5-1-2: CSI-RS Periodicity/Offset for 480kHz SCS (if agreed in Issue 5-1-1)

Issue 5-1-3: CQI Delay for 480kHz SCS (if agreed in Issue 5-1-1)

Issue 5-1-4: SNR value


	Ericsson
	Issue 5-1-1: CBW/SCS Combination
We support Option 3.

Issue 5-1-2: CSI-RS Periodicity/Offset for 480kHz SCS (if agreed in Issue 5-1-1)
We proposed both options for discussions. For Option 1, we do not expect any novelty to be defined for requirements.
If Option 2 is retained, therefore, we need to define requirements considering new periodicity/offset slot and a new TDD pattern.

Issue 5-1-3: CQI Delay for 480kHz SCS (if agreed in Issue 5-1-1)
We proposed both options for further discussion.

Issue 5-1-4: SNR value
We believe that Issues 5-1-2 and 5-1-3 should be solved first, before going through SNR values.

	Apple
	Issue 5-1-1: CBW/SCS Combination
We support option 1. It is sufficient to define CQI reporting requirements with 120KHz SCS alone. 

Issue 5-1-4: SNR value
TBD based on further evaluation. 

	Qualcomm
	Issue 5-1-1: CBW/SCS Combination
Ok with Option 1 or Option 2. Higher CBWs may not even reach 64QAM testable SNR.
Issue 5-1-2: CSI-RS Periodicity/Offset for 480kHz SCS (if agreed in Issue 5-1-1)
Ok with Option 1. Periodicity/offset in terms of slots will change to 32/1 to allow for 4ms UE processing time for periodic reporting.
Issue 5-1-3: CQI Delay for 480kHz SCS (if agreed in Issue 5-1-1)
Ok with Option 1.
Issue 5-1-4: SNR value
Suggest to decide based on simulation results, considering testability.

	Nokia, Nokia Shanghai Bell
	Issue 5-1-1: CBW/SCS Combination
As it is not yet agreed if requirements for 960kHz shall be defined, we would like to introduce and additional option including 960kHz with 400 and 2000MHz CBW:
Option 4: 120kHz: 100 and 400MHz, 480kHz: 400 and 1600 MHz, 960kHz: 400 and 2000 MHz

Issue 5-1-2: CSI-RS Periodicity/Offset for 480kHz SCS (if agreed in Issue 5-1-1)
Support option 1. Agree with Qualcomm to change periodicity to 32/1 to keep the same absolute periodicity.

	Huawei
	Issue 5-1-1: CBW/SCS Combination
Option 1. Same views with Apple
Issue 5-1-4: SNR value
Option 1

	Ericsson
	Updates on Issue 5-1-2: CSI-RS Periodicity/Offset for 480kHz SCS (if agreed in Issue 5-1-1)
To be more explicit here, we can say
If we keep same TDD Slot config for SCS 120 KHz as in FR2-1, DDSU, S=11D:3G:0U, and propose for SCS 480 KHz the TDD Slot config 11DS4U and S=2D:12G:0U, we can keep 8/1 slot periodicity and offset for SCS 480 KHz. 
Should we set 
Option 3: Define new periodicity/offset (32/1) for SCS 480 KHz, using TDD Slot config 11DS4U and S=2D:12G:0U.



CRs/TPs comments collection

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#5-1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Issue 5-1-1: CBW/SCS Combination
Candidate options:
· Option 1: Only 100MHz/120kHz (Huawei, Apple, Qualcomm)
· Option 2: 100MHz/120kHz and 400MHz/480kHz (Qualcomm)
· Option 3: 120kHz: 100 and 400MHz, 480kHz: 400 and 1600 MHz (Ericsson)
· Option 4: 120kHz: 100 and 400MHz, 480kHz: 400 and 1600 MHz, 960kHz: 400 and 2000 MHz (if defined for 960kHz) (Nokia)
Recommendations for 2nd round: Continue discussion in 2nd round. Check if Ericsson and Nokia can compromise to Option 1 to reduce number of tests since all CBW/SCS combinations are already being considered for PDSCH tests.
Issue 5-1-2: CSI-RS Periodicity/Offset for 480kHz SCS (if agreed in Issue 5-1-1)
Candidate options:
· Option 1: Keep periodicity/offset = 8/1 slot and follow TDD UL-DL pattern FR2.120-2 as: FR2-2 TDD 480 kHz: 11D S 4U, S: 2D:12G:0U (Ericsson)
· Option 2: Periodicity/offset = 32/1 slot and follow TDD UL-DL pattern FR2.120-2 as: FR2-2 TDD 480 kHz: 11D S 4U, S: 2D:12G:0U (Qualcomm)
· Option 3: Define new periodicity/offset and new TDD pattern. (Ericsson not preferred)

Recommendations for 2nd round: Continue discussion in 2nd round. Check with Ericsson if they can agree to Option 2.
Issue 5-1-3: CQI Delay for 480kHz SCS (if agreed in Issue 5-1-1)
Candidate options:
· Option 1: Same as 120kHz, i.e., 8.375ms (Qualcomm)
· Option 2: Different value based on TDD pattern 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U.
· Companies supporting this option are encouraged to propose values.
Recommendations for 2nd round: No further discussion in 2nd round. Use Option 1 for simulations and confirm in next meeting.
Issue 5-1-4: SNR value
Candidate options:
· Option 1: Not consider SNR related to 64QAM with following reasons: (Huawei)
· The lowest SNR with CQI reporting related to 64QAM is 12dB which is rather higher than maximum achievable SNRBB specified by RF part.
· Phase noise has big impact on the BLER performance when SNR is equal or larger than 14dB which CQI reporting index is larger than 12.
· Option 2: Decide based on simulation results. (Apple, Qualcomm, Ericsson)
Recommendations for 2nd round: No further discussion in 2nd round. Decide based on simulation results in next meeting.





CRs/TPs
Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on UE demodulation performance requirements definition for 52.6 - 71 GHz
	Qualcomm Incorporated
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2209778
	R4-2210351
	Initial Simulation results for UE demod requirements for FR2-2
	Apple Inc.
	Noted
	

	R4-2208331
	
	draft CR on PDSCH requirements for 52.6 - 71 GHz band
	Ericsson
	Postponed
	

	R4-2208264
	
	Draft CR for 38.101-4: PDCCH requiremeents for FR2-2
	Nokia, Nokia Shanghai Bell
	Postponed
	

	R4-2208332
	
	draft CR on SDR requirements for 52.6 - 71 GHz band
	Ericsson
	Postponed
	


All other discussion papers under Agenda Item 9.15.10.2 can be Noted.

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Nokia, Nokia Shanghai Bell
	Karsten Petersen
	Karsten.petersen@nokia-bell-labs.com

	Ericsson
	Kamel Tourki
	Kamel.tourki@ericsson.com

	Qualcomm
	Gaurav Nigam
	gnigam@qti.qualcomm.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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