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[bookmark: _Toc116995841]Introduction
Good progress was made in RAN4#105 with agreement on most open issues in the area of defining performance requirements for the extension to 71GHz. In this paper we will include our view on the remaining issues for PDSCH requirements and raise new issues if needed. 
[bookmark: _Toc116995842]Discussion

PDSCH Requirements for FR2-2 Single Carrier
PDCCH Configuration for PDSCH Requirements with PDSCH Allocation=32RBs
In RAN4#105 it was brought up, that the generally used PDCCH configuration for PDSCH requirements would not be useful in case of reduction of PDSCH allocation to 32RBs is used [1]:
	[bookmark: _Hlk121918679]PDCCH Configuration for PDSCH Requirements with PDSCH Allocation=32RBs;
· Proposals
· Option 1: CORESET BW=30PRB, Duration = 1Sym, AL=4 (Apple);
Agreement: If PDSCH Requirements with PDSCH Allocation=32RBs introduced, option 1 shall be considered as starting point for further discussion. 



We expect that AL=4 is enough to secure the required PDCCH decoding for the PDSCH test case, hence the proposed configuration would be fine.
[bookmark: _Toc127191541][bookmark: _Toc127191935]The agreed baseline (Option 1: CORESET BW=30PRB, Duration = 1Sym, AL=4) PDCCH configuration for the reduced allocation of 32RBs for PDSCH test should be enough for PDCCH decoding, hence the proposed option 1 can be the selected configuration when using PDSCH allocation of 32RBs.

PDCCH Configuration for PDSCH Requirements with PDSCH Allocation=20RBs
In RAN4#105 it was brought up, that the generally used PDCCH configuration for PDSCH requirements would not be useful in case of reduction of PDSCH allocation to 20RBs is used [1]:
	PDCCH Configuration for PDSCH Requirements with PDSCH Allocation=20RBs;
· Proposals
· Option 1: CORESET BW=18PRB, Duration = 2Sym, AL=4 (Apple);
Agreement: If PDSCH Requirements with PDSCH Allocation=20RBs introduced, option 1 shall be considered as starting point for further discussion.



We expect that AL=4 is enough to secure the required PDCCH decoding for the PDSCH test case, hence the proposed configuration would be fine. Also, there will be a need for spanning the PDCCH across two symbols to have enough PRBs to achieve AL=4.

[bookmark: _Toc127191543][bookmark: _Toc127191936]The agreed baseline (Option 1: CORESET BW=18PRB, Duration = 2Sym, AL=4) PDCCH configuration for the reduced allocation of 20RBs for PDSCH test should be enough for PDCCH decoding, hence the proposed option 1 can be the selected configuration when using PDSCH allocation of 20RBs.

Simulation alignment
The simulation results provided in RAN4#105 showed some alignment issues specifically for the TDL-D test cases [1]:
	Simulation alignment for RAN4#106 
· Tentative Agreement from offline discussion:
The companies have agreed to further check their simulations and submit the following results to the next meeting, to facilitate the alignment effort and to try to reduce the span in the results:
· Demod simulation results for alignment, excluding PN impairment modeling;
· Impairment results for the definition of the requirements, including RF and PN impairment;

On the basis of the compromise reached for the test cases highlighted for this section, the companies have also agreed on a way forward to eventually update the requirement in the next meeting based on updated results:
1. If the updated alignment results span for the highlighted cases is below 2.5dB, the requirements will be updated based on the averaged results;
1. If the updated alignment results span for the highlighted cases is still above 2.5dB,
1. if the results show no significant change with respect to results collected in RAN#105, the current compromise will be used for the definition of the requirements;
1. otherwise, companies reserve the option to revise the current compromise;



We have done additional checks on our simulation results for TDL-D test cases and refined our configuration which has provided updated simulation results. We see our updated results enabling alignment inside the 2.5dB span using the normally used method for alignment (remove outliers, if any, until span<=2.5dB).

Tentative PDSCH requirements definition
The following tentative PDSCH requirements were agreed in RAN4#105 [1]:
	Tentative PDSCH requirements definition 
· Tentative Agreement from offline discussion:
Based on the simulation results collected in this meeting, the table below is extracted from R4-2218306. 
For the highlighted requirement values, the alignment simulation results span was over 2.5 dB. 
To define at least tentative requirements for these tests, a compromise has been reached by excluding the 2 lowest reported SNRs, considered as outliers, and choosing the lowest SNR reported among the 3 reported values left.	
The span for non-highlighted requirements were averaged across all reported values.	
	Duplex CBW/SCS
	Antenna configuration
	RB allocation
	MCS and rank
	Channel model
	% of Peak Throughput
	Tentative Requirement
	Max Testable SNR (Info)

	TDD 100MHz/120kHz
	2x2 Low
	66
	MCS4, Rank 1
	TDLA30-650
	70
	1.0
	9.8

	
	
	66
	MCS13, Rank 1
	TDLA30-200
	70
	8.9
	9.8

	
	
	66
	MCS13, Rank 1
	TDLA30-650
	30
	2.6
	9.8

	
	
	66
	MCS17, Rank 1
	TDLD30-200
	70
	11.4
	9.8

	
	
	32
	MCS17, Rank 1
	TDLD30-200
	70
	11.5
	13.2

	TDD 400MHz/480kHz
	2x2 Low
	66
	MCS4, Rank 1
	TDLA10-200
	70
	0.9
	2.6

	
	
	20
	MCS13, Rank 1
	TDLD10-200
	70
	8.0
	8.9






[bookmark: _Toc127191546][bookmark: _Toc127191939]We have provided updated simulation results for this meeting, hence the agreed “PDSCH requirements definition” from RAN4#105 will need to be re-visited pending outcome of the updated simulation alignment.
RAN4 to consider revising the current compromise for TDL-D related requirements based on the updated simulation results.
PDSCH Requirements with FR1+ FR2-2 CA
Scope of CA Requirements for FR1+FR2-2
In RAN4#105 the scope of the CA requirements were discussed [1] with the agreement to reuse single carrier requirements. There is still the issue if CA requirements should be introduced for cases not covered by single carrier requirements.
	Scope of CA Requirements for FR1+FR2-2
· Agreement: 
Reuse single carrier requirements; 
FFS: Whether to introduce CA requirements for cases not covered by Single carrier requirements;




As the WID is planned to be finished in this meeting, we do not see a way to reach agreement for additional requirements which would need additional simulation work.

BW choice and test setup for FR1+FR2-2 Carrier for CA Requirements

	BW choice and test setup for FR1+FR2-2 Carrier for CA Requirements
· Tentative Agreement from offline discussion:
Configure FR1(40MHz, single CC) + FR2-2(400MHz, single CC);
To reuse 120kHz requirements for Single Carrier defined with CBW=100MHz, the correspondent CA test setup is as follows:
· Allocation for PDSCH/PDCCH follows the same RB size chosen for the single carrier requirements;
· Allocation is full CBW for other reference signals (e.g. TRS);



After reaching this agreement in RAN4#105, the following problem was raised on the reflector:
· Full allocation of TRS across the 400MHz (264RB) would be equivalent to 264*3/12=66RB when TRS density is 3 as no PDSCH is transmitted at the same time as TRS.
· Assuming 66RBs is having SNR within the TE testable range, there should not be an issue.
· Assuming 66RBs is not having SNR withing the TE testable range, this would cause issues with the TRS even if PDSCH is reduced to 32RBs.
As we agreed to have requirements defined for both full allocation and reduced allocation for the 120kHz/100MHz case with MCS17 with applicability note, we would propose the following solution to above issue:
In case it is later found, that 66RBs are outside the testable range, we would propose to consider reducing the power of the TRS by 3dB, which will then be equivalent to 32RBs SNR level by using powerControlOffset from the following IE:
[image: ]
This would mean the following:
Assuming that TE SNR is sufficient to test the 66RBs, there should not be any issues with TRS having the equivalent of 66RBs.
Assuming that TE SNR is not sufficient to test the 66RBs test; then for this test TE will configure:
For Single carrier:	PDSCH: 32RBs, TRS: 16.5 equivalent RBs;
For CA:			PDSCH: 32 RBs, TRS: 66 equivalent RBs with 3dB powerControlOffset;
We understand that this would reduce the power for the TRS however we do not see this as an issue, as we believe the TRS when using MCS17 has enough SNR to be decoded even with a 3dB reduction in power.
[bookmark: _Toc127191550][bookmark: _Toc127191941][bookmark: _Toc127191551][bookmark: _Toc127191942]For 120kHz/400MHz allocating TRS across the full CBW without multiplexing PDSCH would give an equivalent of 66RBs. In case 66RB allocation when using 120kHz/400MHz with MCS17 is not within the testable SNR range, a solution must be found if TRS is to be maintained across the full CBW.
[bookmark: _Toc127191552][bookmark: _Toc127191943]We do not see reducing TRS power with 3dB as an issue for MCS17 as there is enough SNR to still decode TRS.
[bookmark: _Toc127191553][bookmark: _Toc127191944]To ensure testability the following shall be adopted to the requirements for FR1+FR2-2:
Assuming that the TE SNR is not sufficient to run the test with 66RBs ; then for this test, TE will configure:
PDSCH: 32 RBs, TRS: 66 equivalent RBs with 3dB powerControlOffset;

[bookmark: _Toc116995848]Conclusion
In this contribution we have provided our view and proposals on remaining open items on PDSCH requirement definition for the extension to 71GHz.
In the paper, the following Observations and Proposals were made:

PDSCH Requirements for FR2-2 Single Carrier
1. The agreed baseline (Option 1: CORESET BW=30PRB, Duration = 1Sym, AL=4) PDCCH configuration for the reduced allocation of 32RBs for PDSCH test should be enough for PDCCH decoding, hence the proposed option 1 can be the selected configuration when using PDSCH allocation of 32RBs.
The agreed baseline (Option 1: CORESET BW=18PRB, Duration = 2Sym, AL=4) PDCCH configuration for the reduced allocation of 20RBs for PDSCH test should be enough for PDCCH decoding, hence the proposed option 1 can be the selected configuration when using PDSCH allocation of 20RBs.

We have provided updated simulation results for this meeting, hence the agreed “PDSCH requirements definition” from RAN4#105 should be re-visited pending outcome of the updated simulation alignment.
1. RAN4 to consider revising the current compromise for TDL-D related requirements based on the updated simulation results.

PDSCH Requirements with FR1+ FR2-2 CA
For 120kHz/400MHz allocating TRS across the full CBW without multiplexing PDSCH would give an equivalent of 66RBs. In case 66RB allocation when using 120kHz/400MHz with MCS17 is not within the testable SNR range, a solution must be found if TRS is to be maintained across the full CBW.
We do not see reducing TRS power with 3dB as an issue for MCS17 as there is enough SNR to still decode TRS.
To ensure testability the following shall be adopted to the requirements for FR1+FR2-2:
Assuming that the TE SNR is not sufficient to run the test with 66RBs ; then for this test, TE will configure:
PDSCH: 32 RBs, TRS: 66 equivalent RBs with 3dB powerControlOffset;
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