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1	Introduction
During RAN#98-e, it was agreed that demodulation agreements should be added to the NCR WI scope. A note was added to the WID that the demodulation requirements should be a subset of those from 38.101-4 with some adaptations as needed and similar to IAB-MT:
Note-2: The demodulation requirements for NCR-MT are expected to be based on a subset of the UE demodulation requirements in 38.101-4 with some adaptations for e.g. conformance testing procedure and FRCs that are similar to IAB-MT.
This contribution provides some views on NCR-MT demodulation requirements.
[bookmark: _Ref178064866]2	Discussion
2.1	IAB-MT demodulation requirements
A simplified set of demodulation requirements has been specified for the IAB-MT. The demodulation requirements for FR1 consist of:
· TDD 30kHz SCS only
· No transform precoding
· PDSCH type A, rank 1-4 only
· For rank 1, both 30% and 70% throughput
· TDLA30-10 channel only
· 4RX
· PDCCH with 1TX and aggregation level 2,4 and 2TX aggregation level 8
· CQI in static channel
· PMI and RI in TDLA30 channel

For FR2, the demodulation requirements for IAB-MT consist of:
· TDD
· No transform precoding
· 60kHz SCS and 120kHz SCS
· 2TX for PDSCH
· 2RX
· PDSCH mapping type A only
· Rank 1, rank 2 and 100MHz for 120kHz SCS
· Rank 1, 50MHz for 60kHz SCS
· PDCCH with 1TX and aggregation level 2,4 and 2TX aggregation level 8
· TDLA30-75 channel for PDSCH and PDCCH
· CQI in static channel
· PMI and RI in TDLA30 channel

The IAB-MT requirements were based upon a subset of the UE demodulation requirements and were selected to minimize the number of new requirements.
The FRCs for the IAB-MT requirements were based upon the UE FRCs, however they were simplified since the SSB is not considered and each slot has the same payload.
2.2	NCR-MT requirements for FR1
2.2.1 General
The NCR-MT is intended for control plane signaling and not for user plane traffic. Hence, multiple MIMO layers and potentially higher order modulations are not really needed.
The NCR-MT may operate in almost any of the FR1 or FR2 bands. This leads to a widening of the scope for demodulation requirements. FDD requirements are needed, and for TDD, 2RX requirements are needed to cover those bands where 4RX is not mandatory. Thus, the following additional requirements are proposed for FR1 compared to IAB-MT:
· FDD, 15kHz SCS, 2RX and 4RX
· TDD, 30kHz SCS, 2RX
For TDD, 30kHz and 4RX, in principle the requirements designed for IAB-MT can be copied. However, since the NCR-MT is intended for control only, potentially the requirements for 2, 3 and 4 layers could be skipped.

[bookmark: _Toc131967183]For FR1, TDD and 30kHz SCS, copy the IAB-MT requirements apart from the requirements for PDSCH, 2, 3 and 4 layer.

[bookmark: _Toc131967184]For FR1, add requirements for the following:
· [bookmark: _Toc131967185]FDD, 15kHz SCS, 2RX and 4RX
· [bookmark: _Toc131967186]TDD, 30kHz SCS, 2RX
· [bookmark: _Toc131967187]The scope of the requirements should be the same as for TDD 30Khz SCS; i.e. restricted to PDSCH type A (rank 1, 30% and 70% throughput), PDCCH (aggregation 2, 4 and 8), CQI AWGN and PMI/rank with TDLA30.

2.2.2 PDSCH requirements
For the additional FR1 PDSCH requirements, the 2RX and FDD 4RX requirements can be based on the existing UE requirements defined for TDLA30-10 for 70% throughput for 10MHz bandwidth, with simplified FRC.
[bookmark: _Toc131967188]FDD 2RX and 4RX 70% throughput PDSCH requirements are based on the existing UE requirements defined for TDLA30-10 for 70% throughput for 10MHz bandwidth, with simplified FRC.
For the FR1 TDD PDSCH requirements with 2RX, requirements can be based on the existing UE requirements defined for TDLA30-10 for 70% throughput for 40MHz bandwidth, with simplified FRC.

[bookmark: _Toc131967189]TDD 2RX 70% throughput PDSCH requirements are based on the existing UE requirements defined for TDLA30-10 for 70% throughput for 40MHz bandwidth, with simplified FRC.
Since the NCR-MT only carries control information, it may be sufficient to define requirements with 1 layer.

[bookmark: _Toc131967190]Define PDSCH requirements with 1 layer

For the rank 1 30% throughput requirement, a new requirement is needed for TDLA30 for each of FDD 2RX and 4RX and TDD 2RX. The same configurations and FRC can be used as for the UE requirements (the current UE requirement is based on TDLC300).

[bookmark: _Toc131967191]FDD 2RX and 4RX and TDD 2RX requirements for 30% throughput are based on the same FRC and configuration as the existing UE requirements defined for TDLC300, with simplified FRC, but are defined for TDLA30-10.
[bookmark: _Toc131967199]Simulations are needed for FRR 2RX, 4RX and TDD 2RX PDSCH with 30% throughput

2.2.3 PDCCH requirements
For the additional FR1 PDCCH requirements, the 2RX and FDD 4RX requirements can be based on the existing UE requirements defined for TDLA30-10. To be consistent with the IAB-MT requirements, the requirements for 1TX with coreset duration 2 and aggregation levels 2 and 4 together with the requirement for 2TX with coreset duration 1 ad aggregation level 1 could be used.
[bookmark: _Toc131967192]For FDD PDCCH, use the UE requirements for 1TX/coreset duration 2/aggregation level 2 and 4 and 2TX/coreset duration 1/aggregation level 8 (channel TDLA30-10).
For the TDD 2RX requirement, to align to the 4RX requirement, requirements should be included for 1TX, coreset duration 1 and aggregation level 2 and 4, and 2TX, coreset duration 1 and aggregation level 8. Note that 2 of the UE requirements are in the TDLC300 channel, and thus two simulations are needed.

[bookmark: _Toc131967193]For TDD PDCCH, use the UE requirements for 1TX/coreset duration 1/aggregation level 2 and 4 and 2TX/coreset duration 1/aggregation level 8 (channel TDLA30-10).
[bookmark: _Toc131967200]Two simulations are needed for TDD PDCCH, 2RX

2.2.4 CSI reporting requirements
The CQI requirement for IAB is defined for the static channel only. This is on the basis that the backhaul link is usually LoS and stable.
For NCR-MT, following the same principle, the static channel CQI requirement defined for the UE can be used for FDD 2RX and 4RX and for TDD 2RX.
[bookmark: _Toc131967194]Use the UE static channel CQI requirement for FDD 2RX/4RX and TDD 2RX requirements using CQI table 2.

The IAB-MT requirements for PMI reporting for TDD, 4RX are the same as the UE requirements for 4TX and 8TX, single panel codebook. For consistency, we propose that the same UE requirements are used for FDD and for TDD 2RX.
[bookmark: _Toc131967195]For PMI reporting, adopt the UE requirements for 4TX and 8TX single panel codebook for all FDD and TDD cases.

For the rank indication, the TDD 4RX requirement is the same as the UE requirement. For the other FDD and TDD cases, the UE requirement can be copied.

[bookmark: _Toc131967196]For RI, for FDD and 2RX TDD, copy the UE requirement.

2.3	NCR-MT requirements for FR2
Unlike FR1, there are not any additional subcarrier spacing or duplex mode options for FR2 for NCR compared to IAB-MT. In principle, the IAB-MT requirements can be copied. Since the NCR-MT is for control only, the rank 2 PDSCH requirements could be omitted.
[bookmark: _Toc131967197]For FR2, copy the IAB-MT requirements for NCR-MT demodulation
[bookmark: _Toc131967198]For FR2, omit the FR2 rank 2 PDSCH requirements
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	4/4	
Conclusion
In the previous sections we made the following observations: 
Observation 1	Simulations are needed for FRR 2RX, 4RX and TDD 2RX PDSCH with 30% throughput
Observation 2	Two simulations are needed for TDD PDCCH, 2RX


Based on the discussion in the previous sections we propose the following:
Proposal 1	For FR1, TDD and 30kHz SCS, copy the IAB-MT requirements apart from the requirements for PDSCH, 2, 3 and 4 layer.
Proposal 2	For FR1, add requirements for the following:
	FDD, 15kHz SCS, 2RX and 4RX
	TDD, 30kHz SCS, 2RX
	The scope of the requirements should be the same as for TDD 30Khz SCS; i.e. restricted to PDSCH type A (rank 1, 30% and 70% throughput), PDCCH (aggregation 2, 4 and 8), CQI AWGN and PMI/rank with TDLA30.
Proposal 3	FDD 2RX and 4RX 70% throughput PDSCH requirements are based on the existing UE requirements defined for TDLA30-10 for 70% throughput for 10MHz bandwidth, with simplified FRC.
Proposal 4	TDD 2RX 70% throughput PDSCH requirements are based on the existing UE requirements defined for TDLA30-10 for 70% throughput for 40MHz bandwidth, with simplified FRC.
Proposal 5	Define PDSCH requirements with 1 layer
Proposal 6	FDD 2RX and 4RX and TDD 2RX requirements for 30% throughput are based on the same FRC and configuration as the existing UE requirements defined for TDLC300, with simplified FRC, but are defined for TDLA30-10.
Proposal 7	For FDD PDCCH, use the UE requirements for 1TX/coreset duration 2/aggregation level 2 and 4 and 2TX/coreset duration 1/aggregation level 8 (channel TDLA30-10).
Proposal 8	For TDD PDCCH, use the UE requirements for 1TX/coreset duration 1/aggregation level 2 and 4 and 2TX/coreset duration 1/aggregation level 8 (channel TDLA30-10).
Proposal 9	Use the UE static channel CQI requirement for FDD 2RX/4RX and TDD 2RX requirements using CQI table 2.
Proposal 10	For PMI reporting, adopt the UE requirements for 4TX and 8TX single panel codebook for all FDD and TDD cases.
Proposal 11	For RI, for FDD and 2RX TDD, copy the UE requirement.
Proposal 12	For FR2, copy the IAB-MT requirements for NCR-MT demodulation
Proposal 13	For FR2, omit the FR2 rank 2 PDSCH requirements
 
