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Introduction
During the last RAN4#104-bis-e meeting, good progress was made on the topic of defining PDSCH requirements for 711GHz.
[bookmark: _Hlk88742629]In this contribution we will express our views on the open issues and open new discussions, if necessary.

Discussion
General and PDSCH Demodulation Requirements
[bookmark: _Ref118620626]Maximum testable SNR
In RAN4#104-bis-e the question on the maximum testable SNR were discussed. As there were no additional updates from TE vendors on the subject, the following options were proposed in [1] based on the information from [3]:
	Extended maximum Testable SNR for reduced allocation
· Option 1:
	
	CBW (MHz)
	Num RBs
	Test method

	
	
	
	IFF

	Single band UE

	100
	66
	[9.8]

	
	
	[32]
	[13.2]

	
	400
	66
	[2.6]

	
	
	[32]
	[6.6]

	
	
	[20]
	[8.9]

	
	
	[16]
	[10]



· Option 2:
	
	CBW (MHz)/SCS(kHz)
	Num RBs
	Test method

	
	
	
	IFF

	Single band UE

	100/120
	66
	[9.8]

	
	
	32
	[13.2]

	
	[400/120]
	[TBD]
	[TBD]

	
	400/480
	66
	[2.6]

	
	
	32
	[6.6]

	
	
	20
	[8.9]

	
	
	16
	[10]







In addition, in the last GTW of RAN4#104-bis-e it was agreed to define PDSCH requirements based on the following configurations [see chairman notes]:
	· PDSCH Requirements Table
· Agreement: 
	SCS (KHz)/ CBW (MHz)
	MCS
	Propagation Channel
	Antenna Conf.
	Throughput
	Num PRB

	120kHz/100MHz
	MCS4
	TDLA30-650
	2x2 Low
	70%
	66

	 
	MCS13
	TDLA30-200
	2x2 Low
	70%
	66

	 
	MCS13
	TDLA30-650
	2x2 Low
	30%
	66

	 
	MCS17
	TDLD30-200
	2x2 Low
	70%
	[66, 32]

	 
	[MCS20]
	TDLD30-200
	2x2 Low
	70%
	[32]

	[120kHz/400MHz]
	[MCS 4]
	[TDLA10-200]
	2x2 Low
	[70%]
	[264]

	480kHz/400MHz
	MCS4
	 TDLA10-200
	2x2 Low
	70%
	66

	 
	MCS13
	 TDLD10-200
	2x2 Low
	70%
	[16,20,32]


 
It’s not precluded to further investigate and introduce additional test cases in Rel-17 performance maintenance or in Rel-18 for below cases:
· MCS 20 for 120kHz/100MHz
· MCS 4 for 120kHz/400MHz





Based on the agreed requirement table we have the following observation and proposal:
Requirements for 120kHz/100MHz will not include MCS20 and 400MHz CBW.
Define the Extended maximum Testable SNR for reduced allocation as:
	
	CBW (MHz)/SCS(kHz)
	Num RBs
	Test method

	
	
	
	IFF

	Single band UE
	100/120
	66
	[9.8]

	
	
	32
	[13.2]

	
	400/480
	66
	[2.6]

	
	
	32
	[6.6]

	
	
	20
	[8.9]



PDSCH Requirements
RB allocation for 120kHz/100MHz for MCS 17 for 70% requirements
In RAN4#104-bis-e the RB allocation for achieving feasible SNR levels for 120kHz/100MHz with MCS17 were discussed [1]:
	RB allocation for 120kHz/100MHz for MCS 17 for 70% requirements
· Option 1: 32RBs;
· Option 2: 66RBs;


Based on our simulation results we see that the simulated SNR level for 66RBs will be below the feasible SNR level of [9.8] dB.
Using full allocation for MCS17 will have a SNR below the feasible SNR of [9.8]dB
Use full RB allocation (66 RBs) for 120kHz/100Mhz SCS/CBW with MCS17 for 70% requirements.

RB allocation for 480kHz/400MHz for MCS 13 for 70% requirements
In RAN4#104-bis-e the RB allocation for achieving feasible SNR levels for 1480kHz/400MHz with MCS13 were discussed [1] and in the last GTW of the meeting. As shown in section 2.1.1 the options under discussion are:
· 20RBs
· 32RBs.
Our simulations do not show any relevant difference in SNR levels for the two options, hence we will as such be fine with supporting both. To cover most bandwidth, we would prefer to use 32 RBs.
Based on our simulation results, both options seem fine for us with a preference for 32 RBs to cover most bandwidth.
Define requirements for 480kHz/400MHz with MCS 13 using 32RBs.

PDSCH Requirements for CA
Bandwidth choice and test setup for FR1+FR2-2 CA requirements 
During RAN4#104-bis-e it was brought up if requirements should be defined for PDSCH FR1+FR2-2 CA [1]:
	Bandwidth choice and test setup for FR1+FR2-2 CA requirements 
· Option 1:
· PDSCH requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· PDCCH requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC).
· CQI requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC). The RB allocation for FR2-2 CC is 66RBs
· Option 2:
· 100MHz/120KHz
· PDSCH requirements: FR1(40MHz,single CC)+FR2-2(100MHz,single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· PDCCH requirements: FR1(40MHz,single CC)+FR2-2(100MHz,single CC).
· CQI requirements: FR1(40MHz,single CC)+FR2-2(100MHz,single CC). The RB allocation for FR2-2 CC is 66RBs

· 400MHz/480KHz
· PDSCH requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC). The RB allocation for FR2-2 CC is aligned with single CC requirements configuration.
· PDCCH requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC).
· CQI requirements: FR1(40MHz,single CC)+FR2-2(400MHz,single CC). The RB allocation for FR2-2 CC is 66RBs




Since FR1+FR2-2 CA is a likely configuration, we see validity in defining requirements for this specific feature. In case requirements are agreed to be defined, it will in our view not be enough to define requirements only for 480kHz SCS, as this is an optional capability under FR2-2.
It has already been agreed which requirements to define for FR2-2 single CC. Since it is expected to only define requirements for FR2-2 in CA cases, the same tests can also be used for CA. Based on this, option 2 would have the same requirement coverage for CA as is currently agreed in single CC. 
We see, that defining requirements for 100MHz/120kHz and 400MHz/480kHz for FR1+FR2-2 CA will be aligned with the already agreed requirements to be defined for FR2-2 single CC.
RAN4 to define requirements for FR1+FR2-2 CA with 100MHz/120kHz CBW/SCS and 400MHz/480kHz CBW/SCS. The configuration for FR1 is to be further discussed.

[bookmark: _Ref117785129]Applicability rule for FR1+FR2-2 CA requirements 
If decided to introduce requirements for FR1+FR2-2 CA, the following was proposed in RAN4#104-bis-e [1]:
	Applicability rule for FR1+FR2-2 CA requirements 
· Option 1:
· Copy all cases of single CC to CA and define applicability rules as follows:
· If UE support standalone operation, UE can only be tested cases with single CC.
· If UE don’t support standalone operation, UE can only be tested cases with CA



We see single CC and CA as two different features even if the requirements single CC are copied to CA. This in our view means, that requirements shall be created for both features and they should not be linked with applicability rules. Especially the proposed applicability rules imply, that a UE supporting single CC does not need to be tested with CA and as it is our understanding that most FR2-2 UEs would support single CC, requirements for CA feature will in most cases never be tested.
We do not see a technical connection between NSA and CA, or SA and single CC. Those are two different features and should be tested independently, i.e. no applicability rule should be employed based on this distinction.
Single CC requirements will be close to CA requirements, hence can be copied to CA (FR1+FR2-2) securing the same coverage for CA as for single CC. In addition, this will also reduce the simulation workload.
To secure same test coverage for single CC and CA UEs and reduce simulation workload, all test cases from single CC shall be copied to CA.
Concerning the applicability rule:
Single CC and CA are two different features; hence no applicability rules should be defined between single CC and CA requirements.
Do not define applicability rules between single CC and CA.

Configurations for FR1 CC for FR1+FR2-2 CA requirements 
The configuration for FR1 CC for FR1+FR2-2 CA has not been decided in RAN4#104-bis-e [1]:
	Configurations for FR1 CC for FR1+FR2-2 CA requirements 
· Companies can provide configurations for FR1 CC for FR1+FR2-2 CA requirements next meeting.



As we do not expect to define requirements for the FR1 CC in CA, i.e. only define requirements for FR2-2, we do not see it as critical, which configuration is used for FR1. Based on this, we see selecting one of the configurations from [2] Table 5.2A.2.1-2 from [2] as a viable solution:

	[image: ]



Since CA is related to high throughput, we assume that also high CBW will be selected for FR1 in most cases.
As CA is related to high throughput, it will in our view be valid to select a configuration for FR1 which has the highest CBW to ensure enough resources for control.
RAN4 use FR1 configuration as 50MHz/15kHz CBW/SCS as baseline and discuss further the detailed configuration.

Test cases for FR1+FR2-2 CA requirements
The question of reusing agreed FR2-2 single CC test cases was brought up in RAN4#104-bis-e [1]:
	Test cases for FR1+FR2-2 CA requirements
· 	Option 1: Reuse all test cases of single CC to CA requirements



With reference to our feedback in section 2.3.2, we see it possible to reuse all test cases from single CC to define CA testcases.
Reuse all test cases of single CC to define CA testcases.

How to define FR1+FR2-2 CA requirements
From RAN4#104-bis-e WF [1]:
	How to define FR1+FR2-2 CA requirements
· Only define the requirements for FR2-2 CC 
· Option 1: Apply all the requirements of single CC to CA requirements
· Option 2: Define separate requirements for CA
· Companies can provide simulation results or analysis next meeting to support your views



As the requirements for single CC are defined as 70%/30% of maximum throughput, we do not expect any differences between single CC and CA simulations, i.e., performance loss should be negatable and compared to 2 single CC test, as such feasible. Hence, we see defining requirements for FR2-2 CC only and applying at least all the requirements to CA requirements as a viable solution.
Performance loss should be negatable and compared to 2 single CC test, as such feasible. To save time directly use CC requirements.
As we see no expected performance loss and to save time, apply the requirements of single CC to CA.

PDSCH Simulation Assumptions

Whether to schedule PDSCH in slots that contain TRS symbols during PDSCH testing
In RAN4#104-bis-e it was discussed whether to schedule PDSCH in slots that contain TRS symbols during PDSCH testing [1]
	Whether to schedule PDSCH in slots that contain TRS symbols during PDSCH testing

From GTW: Agreement: for simulation alignment purpose, not schedule PDSCH in slots that contain TRS symbols during PDSH testing



The above agreement was done to facilitate alignment of the simulation results; hence no final agreements are yet done on this issue. If during this meeting, there is no further feedback from TE vendors, we can keep the current agreement to define requirements where PDSCH is not scheduled in slots that contain TRS symbols.
In case feedback from TE vendors are provided during RAN4#105, the information from TE vendors shall be considered before an agreement is made.
Current agreement is targeting simulation alignment only.
Feedback from TE vendors, if any, might change companies view on current agreement.

Whether the TE transmit TRS in the full CBW during PDSCH testing
In RAN4#104-bis-e it was discussed whether the TE transmit TRS in full CBW during PDSCH testing [1]:
	Whether the TE transmit TRS in the full CBW during PDSCH testing
· Option 1: Yes, further discuss the impact on TRS SNR;
· Option 2: Transmit TRS in unallocated PRB only if PDSCH is not multiplexed with TRS (see Issue 1-2-2), or otherwise if there is no impact on maximum SNR; 
· Option 3: Schedule same RB size for TRS and PDSCH;
· Option 4: Refer to TE recommendation;




 As it was agreed in RAN4#104-bis-e to not multiplex PDSCH with TRS symbols, we see it acceptable to tentatively agree to transmit TRS in unallocated PRB for simulation alignment.
If PDSCH is not scheduled in slots that contain TRS symbols, transmit RTS in unallocated PRBs.


Conclusion
In this contribution we have provided our views on various open issues with relation to PDSCH for the extension to 71GHz.

We have made the following observations and proposals:

General and PDSCH Demodulation Requirements
Maximum testable SNR
1. Requirements for 120kHz/100MHz will not include MCS20 and 400MHz CBW.
1. Define the Extended maximum Testable SNR for reduced allocation as:
	
	CBW (MHz)/SCS(kHz)
	Num RBs
	Test method

	
	
	
	IFF

	Single band UE
	100/120
	66
	[9.8]

	
	
	32
	[13.2]

	
	400/480
	66
	[2.6]

	
	
	32
	[6.6]

	
	
	20
	[8.9]



PDSCH Requirements

RB allocation for 120kHz/100MHz for MCS 17 for 70% requirements
Using full allocation for MCS17 will have a SNR below the feasible SNR of [9.8]dB
Use full RB allocation (66 RBs) for 120kHz/100Mhz SCS/CBW with MCS17 for 70% requirements.
RB allocation for 480kHz/400MHz for MCS 13 for 70% requirements
Based on our simulation results, both options seem fine for us with a preference for 32 RBs to cover most bandwidth.
Define requirements for 480kHz/400MHz with MCS 13 using 32RBs.

PDSCH Requirements for CA

Bandwidth choice and test setup for FR1+FR2-2 CA requirements
We see, that defining requirements for 100MHz/120kHz and 400MHz/480kHz for FR1+FR2-2 CA will be aligned with the already agreed requirements to be defined for FR2-2 single CC.
RAN4 to define requirements for FR1+FR2-2 CA with 100MHz/120kHz CBW/SCS and 400MHz/480kHz CBW/SCS. The configuration for FR1 is to be further discussed.

Applicability rule for FR1+FR2-2 CA requirements
Single CC requirements will be close to CA requirements, hence can be copied to CA (FR1+FR2-2) securing the same coverage for CA as for single CC. In addition, this will also reduce the simulation workload.
To secure same test coverage for single CC and CA UEs and reduce simulation workload, all test cases from single CC shall be copied to CA.
Single CC and CA are two different features; hence no applicability rules should be defined between single CC and CA requirements.
Do not define applicability rules between single CC and CA.
Configurations for FR1 CC for FR1+FR2-2 CA requirements
As CA is related to high throughput, it will in our view be valid to select a configuration for FR1 which has the highest CBW to ensure enough resources for control.
RAN4 use FR1 configuration as 50MHz/15kHz CBW/SCS as baseline and discuss further the detailed configuration.
Test cases for FR1+FR2-2 CA requirements
Reuse all test cases of single CC to define CA testcases.
How to define FR1+FR2-2 CA requirements
Performance loss should be negatable and compared to 2 single CC test, as such feasible. To save time directly use CC requirements.
As we see no expected performance loss and to save time, apply the requirements of single CC to CA.

PDSCH Simulation Assumptions

Whether to schedule PDSCH in slots that contain TRS symbols during PDSCH testing
Current agreement is targeting simulation alignment only.
Feedback from TE vendors, if any, might change companies view on current agreement.
Whether the TE transmit TRS in the full CBW during PDSCH testing
As it was agreed in RAN4#104-bis-e to not multiplex PDSCH with TRS symbols, we see it acceptable to tentatively agree to transmit TRS in unallocated PRB for simulation alignment.
If PDSCH is not scheduled in slots that contain TRS symbols, transmit RTS in unallocated PRBs.
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Table 5.2A.2.1-2 Single carrier performance for TDD 15 kHz SCS for CA configurations
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9 throughput (%)
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