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1 Introduction
During the last RAN4 meeting, some conclusions has been reached for NCR-MT demodulation requirements. In this contribution, we want to share analysis on demod requirement impacts from RAN4 perspective based on the listed feature from RAN1/RAN2 perspective. Generally speaking, since the NCR-MT is equipped with baseband functionality, then its demod requirement should be defined to check its practical performance. In the following section, we will provide the detailed discussions for NCR-MT demod requirements.
2 Discussion
Sub-topic 1-1 General
Issue 1-1-2: Whether define new requirements for FR1
	Agreements:
· 10MHz for 15kHz SCS and 40MHz for 30kHz SCS for NCR-MT demodulation requirements.
· FFS whether need to consider 5MHz/15kHz


With regard to channel bandwidth, NCR-MT will operate in all NR bands with different channel bandwidth. Currently, the minimum bandwidth supported by NR bands is 5MHz. Considering 5MHz is not a typical scenario for FDD, we don’t have strong view to consider additional CHBW 5MHz/15kHz. On the other hand, from what we understand, bandwidth changes will have a significant impact on wideband CQI and PMI reporting under fading channel. We noticed that IAB requirements for CQI and PMI were based on AWGN and fading channel. So if a 5MH will be defined, then we think a new simulation should be needed for PMI requirements under fading channel. 
However, there is no clear agreement on whether to define PMI requirements. Even if PMI requirements could be defined which we expect to reuse existing specifications (38.174 or 38.101-4) PMI requirements rather than define a new PMI requirements for NCR-MT. Thus, we believe that no need to consider 5MHz/15kHz for NCR-MT.
Proposal 1. No need to consider additional CHBW 5MHz/15kHz . 

Sub-topic 1-2 PDSCH requirements
Issue 1-2-1: Test metric for FR1 and FR2
	Agreements:
· Both 1% BLER(1st transmission) and 70% maximum throughput using the same simulation configurations with maximum number of HARQ transmission=4


In last meeting, we agreed that 1% BLER and 70% maximum throughput as test metric for PDCSH demodulation requirements. 
For FR1, PDSCH requirements are needed for 15kHz and 30kHz SCS. Considering the antenna configurations are 2RX and 4RX. Since only 1% BLER and 70% maximum throughput were considered. So all required requirements are listed in the following table.
The following table lists all need requirements for FR1.
Table 2-1. Minimum performance for Rank 1
	Test number
	Bandwidth (MHz) /Subcarrier spacing (kHz)
	Modulation formatand code rate
	Propagation conditions
	Antenna configuration
	Test metric 
	Status

	1-1
	10/15
	QPSK, 0.30
	TDLA30-10
	2x2, ULA Low
	70% maximum throughput
	Not available

	1-2
	10/15
	QPSK, 0.30
	TDLA30-10
	2x4, ULA Low
	70% maximum throughput
	Not available

	1-3
	10/15
	QPSK, 0.30
	TDLA30-10
	2x2, ULA Low
	1% BLER
	Not available

	1-4
	10/15
	QPSK, 0.30
	TDLA30-10
	2x4, ULA Low
	1% BLER
	Not available

	1-5
	40/30
	QPSK, 0.30
	TDLA30-10
	2x2, ULA Low
	70% maximum throughput
	Available in 38.101-4

	1-6
	40/30
	QPSK, 0.30
	TDLA30-10
	2x4, ULA Low
	70% maximum throughput
	Available in 38.101-4

	1-7
	40/30
	QPSK, 0.30
	TDLA30-10
	2x2, ULA Low
	1% BLER
	Not available

	1-8
	40/30
	QPSK, 0.30
	TDLA30-10
	2x4, ULA Low
	1% BLER
	Not available


From above Table 2-1, it can be seen that new simulation are needed for 6 cases. In our understanding, for test 1-5 and 1-6, we notice that current TS 38.101-4 requirements defined in different patterns(FR1.30-2, FR1.30-3). Considering same requirements are applicable to TDD with different UL-DL patterns. Since no need new simulations are needed in two cases. Moreover, FRCs can be reused from existing specifications(TS 38.101-4) for all cases.
For FR2, PDSCH requirements are needed for 120kHz SCS. Considering the antenna configuration is 2RX Since only 1% BLER and 70% maximum throughput were considered. All required requirements are listed in the following table.




Table 2-2. Minimum performance for Rank 1
	Test number
	Bandwidth (MHz) /Subcarrier spacing (kHz)
	Modulation formatand code rate
	Propagation conditions
	Antenna configuration
	Test metric 
	Status

	2-1
	100/120
	QPSK, 0.30
	TDLA30-75
	2x2, ULA Low
	70% maximum throughput
	Not available

	2-2
	100/120
	QPSK, 0.30
	TDLA30-75
	2x2, ULA Low
	1% BLER
	Not available



From above Table 2-2, two simulations would be needed for 70% maximum throughput and 1% BLER. In addition, FRCs can be reused from existing specifications(TS 38.101-4) for all cases.
Observation 1. Six simulations would be needed for PDSCH FR1 and two simulations would be needed for PDSCH FR2 based on previous agreements.
Observation 2. Two simulations can be reused the existing requirements for PDSCH FR1 TDD with 70% maximum throughput.
Observation 3. No need to define new FRC for PDSCH FR1 and FR2 requirements.
Proposal 2. Considering the following simulation cases for PDSCH FR1 and FR2:
· FR1
· FDD
·  2x2 with 70% maximum throughput
·  2x4 with 70% maximum throughput
·  2x2 with 1% BLER
·  2x4 with 1% BLER
· TDD
· 2x2 with 1% BLER
· 2x4 with 1% BLER
· FR2
· TDD
· 2x2 with 70% maximum throughput
· 2x2 with 1% BLER

Sub-topic 1-3 PDCCH requirements
Issue 1-3-1: PDCCH requirements

	Agreement: 
· Reuse IAB-MT and legacy UE requirements as much as possible as baseline.
· FFS for adapt PDCCH requirement for testing of DCI type 2_8 used for access link beam change indication.
· Interesting companies can bring simulation results for DCI type 2_8.



[bookmark: _GoBack]In RAN4 #106 bis-e meeting and RAN4 #107 meeting, we have discussed almost all the parameters for PDCCH and have agreements in[1][2]. Since we would like to list all requirements in following Table 2-3 to Table 2-5 which are needed for MCR-MT demodulation.
Table 2-3. Minimum performance for PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Status

	1
	10 
	24
	2
	2
	TDLA30-10
	1x2 Low
	Available in 38.101-4

	2
	10
	48
	2
	4
	TDLA30-10
	1x2 Low
	Available in 38.101-4

	3
	10 
	48
	1
	8
	TDLA30-10
	2x2 Low
	Available in 38.101-4

	4
	10
	24
	2
	2
	TDLA30-10
	1x4 Low
	Available in 38.101-4

	5
	10 
	48
	2
	4
	TDLA30-10
	1x4 Low
	Available in 38.101-4

	6
	10
	48
	1
	8
	TDLA30-10
	2x4 Low
	Not available



After we sorted out the FDD requirements for TS 38.101-4 and TS 38.174. It can be seen that the existing requirements were covered Test 1 - Test 5. And for Test 6, we notice that existing requirements only covered aggregation level 4 in TS 38.101-4 not aggregation level 8. So we need a new simulation for Test 6.
Table 2-4. Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Status

	1
	40 
	102
	1
	2
	TDLA30-10
	1x2 Low
	Available in 38.174

	2
	40 
	102
	1
	4
	TDLA30-10
	1x2 Low
	Available in 38.174

	3
	40 
	90
	1
	8
	TDLA30-10
	2x2 Low
	Available in 38.174

	4
	40
	102
	1
	2
	TDLA30-10
	1x4 Low
	 Available in 38.174

	5
	40
	102
	1
	4
	TDLA30-10
	1x4 Low
	Available in 38.174

	6
	40
	90
	1
	8
	TDLA30-10
	2x4 Low
	Available in 38.174


For TDD requirements, we listed all requirements based on simulation assumptions. For test 1, test 2 and test 3,we can observe that the existing requirements in section 11.2.2.1.2 of TS 38.174. And test 4 to test we can find the existing requirements in section 8.2.2.2 of TS 38.174.


Table 2-5. Minimum performance for PDCCH with 120 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Status

	1
	100
	60
	1
	2
	TDLA30-75
	1x2 Low
	Available in 38.174

	2
	100
	60
	1
	4
	TDLA30-75
	1x2 Low
	Available in 38.174

	3
	100
	60
	1
	8
	TDLA30-75
	2x2 Low
	Available in 38.174



For FR2 requirements, we can reuse existing requirements for 38.174. What’s more, we would like to further clarify the antenna configuration for FR2. In the previous meeting, 1/2 TX and 2/4 RX were agreed as antenna configuration. However we believe that this was only applicable for FR1. And for FR2, we believe that we only consider 2Rx which is similar with IAB-MT.
With regard to DCI type 2_8, the difference between DCI 2_8 and other DCI is that they have different payload size from demod aspect. Also there is no other effects on baseband algorithms. If DCI type 2_8 would be defined, in our understanding, 15 new simulations will be needed for all possible cases. 
Observation 4. Only one simulation would be needed for PDCCH FR1 requirements based on previous agreements.
Observation 5. No need to define new FRC for PDCCH requirements.
Proposal 3. Considering the following simulation case for PDCCH FR1:
· FDD

	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix

	6
	10
	48
	1
	8
	TDLA30-10
	2x4 Low



Observation 5. Fourteen simulations can be reused existing requirements for PDCCH FR1 and FR2.
Observation 6. Fifteen simulations would be needed for PDCCH DCI type 2_8 if introduce new DCI for MCR-MT demodulation requirements.

Sub-topic 2-2 PMI requirements
Issue 2-2-1:Whether define PMI requirements
	Agreements:
· Option1: Define PMI requirements for NCR-MT.
· Option 1A: Testing of performance requirements for PMI reporting is optional (Reuse from IAB-MT). 
· Option 2: No



Regarding PMI requirements, in our understanding, it can ensure good channel conditions for wide area. However, for local area, channel conditions could be worse than wide area. Since we think PMI requirements could be considered for NCR-MT.
Proposal 4. To consider PMI requirements for NCR-MT.

3 Conclusion
In this contribution, we give some discussions on demodulation performance requirements for NCR-MT demodulation requirements , The conclusions are:
Observation 1. Six simulations would be needed for PDSCH FR1 and two simulations would be needed for PDSCH FR2 based on previous agreements.
Observation 2. Two simulations can be reused the existing requirements for PDSCH FR1 TDD with 70% maximum throughput.
Observation 3. No need to define new FRC for PDSCH FR1 and FR2 requirements.
Observation 4. Only one simulation would be needed for PDCCH FR1 requirements based on previous agreements.
Observation 5. No need to define new FRC for PDCCH requirements.
Observation 6. Fourteen simulations can be reused existing requirements for PDCCH FR1 and FR2.
Observation 7. Fifteen simulations would be needed for PDCCH DCI type 2_8 if introduce new DCI for MCR-MT demodulation requirements.
Proposal 1. No need to consider additional CHBW 5MHz/15kHz
Proposal 2. Considering the following simulation cases for PDSCH FR1 and FR2:
· FR1
· FDD
·  2x2 with 70% maximum throughput
·  2x4 with 70% maximum throughput
·  2x2 with 1% BLER
·  2x4 with 1% BLER
· TDD
· 2x2 with 1% BLER
· 2x4 with 1% BLER
· FR2
· TDD
· 2x2 with 70% maximum throughput
· 2x2 with 1% BLER
Proposal 3. Considering the following simulation case for PDCCH FR1:
· FDD

	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix

	6
	10
	48
	1
	8
	TDLA30-10
	2x4 Low



Proposal 4. To consider PMI requirements for NCR-MT.
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