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Background
In last meeting, RAN 4 agreed to introduce PBCH and PDCCH performance requirements for FR2-2 band. In this contribution, we give our analysis on the open issues and initial simulation results.
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PDCCH requirements 
SCS
Based on our understanding, 960kHz SCS is similar to 60kHz SCS for FR1 which need much processing capability and will not be popular in the future. Moreover, the maximum achievable SNRBB for 960kHz is too low which is untestable. Therefore, we propose to not consider 960kHz SCS.
Proposal 1: Define PDCCH requirements for 120kHz and 480kHz SCS.

TDD pattern
For 120kHz, 3D1S2U, S=10D:2G:2U can be reused. For 480kHz, we propose to keep the boundary of UL/DL slot aligned with 120kHz SCS, hence, 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U can be used
Proposal 2: Use 3D1S2U, S=10D:2G:2U for 120kHz SCS and 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U for 480kHz SCS.

Performance requirements for multi-slot PDCCH monitoring
We have following options for this open issue:
	Issue 3-4-1: Performance requirements for multi-slot PDCCH monitoring
Option 1: Define performance requirements for multi-slot PDCCH monitoring for 480 and 960 kHz SCS
Option 2: Do not define performance requirements for multi-slot PDCCH monitoring for 480 and 960 kHz SCS



RAN 1 introduced multi-slot PDCCH monitoring for 480kHz and 960kHz SCS to keep the UE capability of PDCCH decoding aligned with 120kHz SCS with scaling operation. RAN 1 specified it is mandatory for UE to monitor one PDCCH every four slots for 480kHz and optional for UE to monitor two PDCCHs every four slots. Hence, multi-slot PDCCH monitoring should be considered. In order to ensure the coverage, we can define one requirement for UE supporting both these capabilities.
Proposal 3: Define one requirement for both UE supporting monitor one slot and two slots every four slots 

PDCCH simulation assumptions.
We agreed to define following assumptions for PDCCH test.
	Issue 3-4-2: PDCCH simulation assumptions
Use following assumptions for PDCCH performance test.
· Antenna configuration: 1T2R and 2T2R
· Aggregation level: 2 and 4 for 1T2R; 8 and 16 for 2T2R




For other assumptions we propose to reuse Rel-15 FR2 PDCCH test. As for propagation conditions, we propose to use TDLA5-200 which is same as proposed value in PDSCH test.
The proposed simulation assumptions are captured in Table 2-1 and Table 2-2:
Table 2-1: Test parameters for FR2-2 PDCCH 
	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

	REG bundle size 
	
	2 for test 1 and 5
6 for test 2 and 6
	2

	Interleaver size
	
	3 for test 1 and 5
2 for test 2 and 6
	3

	Shift index
	
	0



Table 2-2: Proposed cases for PDCCH
	Test number
	
SCS
(MHz)
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	
DCI 
format
	
Information
Bit
	Antenna configuration and correlation Matrix

	1
	120
	100
	1
	60 (40)
	2 
	TDLA5-200
	1_0
	40
	1x2 Low

	2
	120
	100
	1
	60 (56)
	4
	TDLA5-200
	1_1
	56
	1x2 Low

	3
	120
	100 
	1
	60 (56)
	8 
	TDLA5-200
	1_1
	56
	2x2 Low

	4
	120
	100 
	2
	60 (40)
	16 
	TDLA5-200
	1_0
	40
	2x2 Low

	5
	480
	400
	1
	60
	2 
	TDLA5-200
	1_0
	40
	1x2 Low

	6
	480
	400
	1
	60
	4
	TDLA5-200
	1_1
	56
	1x2 Low

	7
	480
	400
	1
	60
	8 
	TDLA5-200
	1_1
	56
	2x2 Low

	8
	480
	400
	2
	60
	16 
	TDLA5-200
	1_0
	40
	2x2 Low



Proposal 4: Use Table 2-1 and Table 2-2 as simulation assumptions for FR2-2 PDCCH test.

We provide our initial simulation results in Figure 2-1:
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a) Test 1
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b) Test 2
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c) Test 3
	[image: ]
d) Test 4
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e) Test 5
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f) Test 6
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g) Test 7
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h) Test 8



Figure 2-1: Initial simulation results for FR2-2 PDCCH
We provide the comparison of target SNR for PDCCH and maximum achievable SNRBB in Table 2-3:
Table 2-3:  Comparison of target SNR for PDCCH and maximum achievable SNRBB
	Test number
	
Allocated 
RB
	Maximum achievable SNRBB(dB)
	Ideal SNR(dB) @ 1% of BLER
	
Impairment SNR(dB) @ 1% of BLER

	1
	12
	15.6
	4.9
	6.9

	2
	24
	12.5
	2.7
	4.7

	3
	48
	9.3
	-1.4
	0.6

	4
	48
	9.3
	-4.3
	-2.3

	5
	12
	9.3
	3.2
	5.2

	6
	24
	5.9
	0.5
	2.5

	7
	48
	1.8
	-2.5
	-0.5

	8
	48
	1.8
	-5.4
	-3.4



Based on the comparison results of Table 2-3, the target SNR for all proposed cases are lower than the corresponding maximum achievable SNR, hence, all proposed cases are testable.
Observation 1: The target SNR for all proposed cases are lower than the corresponding maximum achievable SNR, hence, all cases are testable.
PBCH requirements
SCS

As per [2], only 120 kHz and 480 kHz SCS for PBCH can be used for initial access. Therefore, we propose to not define performance of PBCH for 960 kHz SCS

Observation 2: Only 120 kHz and 480 kHz SCS can be used for initial access.

Proposal 5: Not consider 960 kHz SCS

Propagation conditions

We propose to use TDLA5-200 to keep aligned with that of PDSCH.

Proposal 6: Use TDLA5-200 as propagation conditions

Others

We have following options for PBCH simulation assumptions

	PBCH simulation assumptions (if introduced pending on outcome of issues Issue 1-2-2)
SSB Index:
· Option 1: Only with not known SSB index
· Option 2: Both known and not known SSB index
· Option 3: Only with known SSB index
· Option 4: Not known SSB index for 120 kHz and known SSB index for 480/960 kHz.




For 120kHz and 480kHz SCS, we propose to define PBCH requirements only for not known SSB index to reduce the simulation work. For 960kHz SCS (If introduced), we propose to only consider known SSB index.

Proposal 7: Only consider not known SSB index for 120kHz and 480kHz SCS. Only consider known SSB index for 960kHz SCS (If introduced).

Conclusion
In this contribution, we give our views on test setup for PDCCH and PBCH test. The proposals and observations are:

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).
Reference
[1]   R4-2207223 WF on demodulation performance requirements definition for 52.6 - 71 GHz.Intel

image3.png
BLER

1071

1072

1072

107*

2T2R TDLA5-200

-4

-2 0
SNR/dB





image4.png
BLER

107*

2T2R TDLA5-200

-10

SNR/dB





image5.png
BLER

1072

2T2R TDLA5-200

SNR/dB





image6.png
BLER

1071

1072

1072

2T2R TDLA5-200

-2 0
SNR/dB





image7.png
BLER

1071

1072

107*

2T2R TDLA5-200

-2 0
SNR/dB





image8.png
BLER

1071

1072

1072

2T2R TDLA5-200

-10

-6
SNR/dB

-4





image1.png
BLER

1072

2T2R TDLA5-200

2
SNR/dB





image2.png
BLER

1071

2T2R TDLA5-200

-4





