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Introduction
This email discussion focuses on demodulation requirements for Rel-18 NCR-MT, including agenda 5.29.6 .
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round:  Focus on section 1.2 and section 2.2
· 2nd round: 
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Ericsson
	Tom Chapman
	Thomas.chapman@ericsson.com

	Qualcomm
	Valentin Gheorghiu
	vgheorgh@qti.qualcomm.com

	Nokia, Nokia Shanghai Bell	
	Dimitri Gold	
	Dimitri.gold@nokia.com

	Nokia, Nokia Shanghai Bell	
	Aditya Amah
	aditya.amah@nokia.com

	ZTE
	Kun Yao
	yao.kun1@zte.com.cn



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: Demodulation requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304459
	Nokia, Nokia Shanghai Bell
	Observation 1: Same operating frequency band of NCR-MT and NCR-Fwd is prioritized in the SI. Furthermore, same large-scale properties of the channel are expected for the C-link and backhaul link.
Proposal 1: RAN4 shall assume the same operating frequency band for both the C-link NCR-MT and the backhaul link of NCR-Fwd, when defining demodulation requirements for the C-link.
Observation 2: The test procedures and setup for IAB-MT has the BS-style testing as default.
Proposal 2: As with IAB-MT, there shall be no restriction on the testing style for NCR-MT, but the BS-style testing shall be assumed by default.
Observation 3: There are no performance requirements for PBCH and SDR for IAB-MT defined in TS 38.174.
Proposal 3: There is no need to define requirements for PBCH and SDR for NCR-MT.
Observation 4: NCR will support both TDD and FDD bands in NR FR1 and TDD bands in NR FR2.
Proposal 4: The TDD pattern for both NR FR1 and FR2 and the FDD pattern for NR FR1 shall follow the same patterns as defined for IAB-MT.
Proposal 5: For demodulation requirements, RAN4 shall define requirements for the minimum bandwidth in NR FR1 (5 MHz) and NR FR2 (50 MHz).
Observation 5: As C-link carries only control information, it is expected that it has low data rate and, hence, higher data rate requirements as in IAB-MT are not needed.
Proposal 6: Do not define PDSCH requirements for 64QAM and 256QAM and their corresponding Fixed Reference Channel for NCR-MT.
Proposal 7: Do not define PDSCH requirements for 2-layer, 3-layer, and 4-layer, and only consider adapt PDSCH requirements of IAB-MT for 1-layer.
Proposal 8: RAN4 to discuss how to adapt PDSCH requirements by assuming that only side control information transmission is expected over the C-link of NCR-MT.
Observation 6: For IAB-MT, three different Aggregation Levels are considered (2, 4, and 8).
Proposal 9: For NCR-MT, RAN4 to reduce the Aggregation Level in PDCCH requirements to only 2 and/or 4.
Proposal 10: RAN4 to discuss how to adapt PDCCH requirements to the side control information transmission over the C-link of NCR-MT.

	R4-2304555
	Ericsson
	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
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).

	 R4-2304671
	ZTE Corporation
	Proposal 1. To consider demodulation requirements are defined based on single-slot FRCs similar as IAB-MT. 
Proposal 2. To consider PDSCH is scheduled only on ‘D’ slots without CSI-RS resource and TRS allocated.
Proposal 3. To reuse legacy TDD UL-DL pattern of IAB-MT requirement(30 kHz SCS: 7D1S2U, S=6D:4G:4U; 60, 120 kHz SCS: 3D1S1U, S=10D:2G:2U) for NCR-MT. Also consider to define 15kHz SCS for FR1 for NCR-MT which is supposed to support more channel bandwidth.
Proposal 4. Antenna configuration and Rank number need more discussion for NCR-MT.
Proposal 5. To consider not define SSB, TRS, CSI-RS configurations as a part of demodulation performance test parameters or FRC.
Proposal 6. To consider TDLA 30-10 for FR1 and TDLA 30-75 for FR2.
Proposal 7. Propose to define both TDD band and FDD band requirements for NCR-MT.
Proposal 8. To consider lower order modulation scheme for NCR-MT.
Proposal 9. To consider PDSCH performance requirements for mapping Type-A.
Proposal 10. To consider PRB bundling size 2 for PDSCH requirements.
Proposal 11. To consider MMSE-IRC receiver as baseline for NCR-MT.
Proposal 12. Propose to skip PDSCH cases for CSI-RS overlapped with PDSCH.
Proposal 13. Propose to skip PDSCH cases for CSI-RS overlapped with PDSCH.
Proposal 14. To consider the same aggregation levels 2,4,8 for NCR-MT.
Proposal 15. Apply same approach as PDSCH for propagation condition.
Proposal 16. Propose to not define PBCH requirements for NCR-MT.
Proposal 17. Propose to not define SDR requirements for NCR-MT.
Proposal 22. Reuse NR IAB-MT performance requirements as per overview in Table 2.7-1 and 2.7-2 for FR1 and FR2 for NCR-MT respectively .
Proposal 23. To consider Table 2.7-3 assumptions for NCR-MT 15kHz TDD band requirements.
Proposal 24. To consider Table 2.7-4 assumptions for NCR-MT FDD band requirements.

	R4-2305487
	Huawei, HiSilicon
	Proposal 1:Define NCR-MT performance requirements based on Rel-15 UE performance requirements.
Proposal 2:Further selection from TS 38.101-4 for NCR-MT demodulation requirements based on Table 2.1-1.
Table 2.1-1 Further selection from TS 38.101-4 for NCR-MT demodulation requirements
	Physical channel
	Requirements
	Description
	View

	PDSCH
	PDSCH Mapping Type A
	QPSK/16QAM/256QAM
TDL-A/B/C, HST
2x2, 2x4, 4x4
rank 1/2/3/4
Enhanced Receiver Type 1
	Do not consider HST scenario.
Do not consider 256QAM.
Other cases can be reused.

	
	PDSCH Mapping Type A and CSI-RS overlapped with PDSCH
	16QAM
TDL-C
2x2, 2x4
rank 2
	Do not consider CSI-RS overlapped with PDSCH cases.

	
	PDSCH Mapping Type B
	QPSK
TDL-A
2x2, 2x4
rank 1
	Do not consider PDSCH Mapping Type B cases.

	
	PDSCH Mapping Type A and LTE-NR coexistence
	QPSK
TDL-A
4x2, 4x4
rank 1
	Do not consider LTE-NR coexistence scenario.

	PDCCH
	1/2 Tx
	AL 2/4/8/16
TDL-A/C
2/4 Rx
	Requirements can be reused.

	PBCH
	SSB index known/unknown
	TDLC
1x2
	Do not consider PBCH cases.

	SDR
	Single carrier/CA
	Based on UE capability
	Do not consider SDR cases.






Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1  General 
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1-1: Duplex model
· Proposals
· Option 1: TDD for both NR FR1 and FR2, FDD for NR FR1(Nokia, ZTE, Ericsson)
· Recommended WF
· Consider TDD for both NR FR1 and FR2, FDD for NR FR1.
Issue 1-1-2:  Whether define new requirements  for FR1
· Background
· Option 1: Define new demodulation requirements for FDD/15kHz, TDD/30kHz(2RX,4RX); And reuse IAB-MT TDD/30kHz requirements apart from the requirements for PDSCH, 2, 3 and 4 layer.
· Option 2: Define new demodulation requirements for FDD/15kHz, TDD/15kHz; And reuse IAB-MT TDD/30kHz requirements for NCR-MT.
· Option 3: Further selection from TS 38.101-4 for NCR-MT demodulation requirements.
· Option 4: Define new requirements for the minimum bandwidth in NR FR1 (5 MHz).
· Proposals
· Option 1: (Ericsson)
· Option 2: (ZTE)
· Option 3: (Huawei)
· Option 4: (Nokia)
· Recommended WF
· To be discussed
Issue 1-1-3:  Whether define new requirements  for FR2
· Background
· Option 1: Define new demodulation for the minimum bandwidth in NR FR2(50MHz).
· Option 2: Reuse IAB-MT requirements for NCR-MT demodulation and omit the FR2 rank 2 PDSCH requirements.
· Option 3: Reuse IAB-MT requirements for NCR-MT demodulation.
· Proposals
· Option 1: (Nokia)
· Option 2: (Ericsson)
· Option 3: (ZTE)
· Recommended WF
·  Option 1: Reuse IAB-MT requirements for NCR-MT demodulation, and only consider Rank 1.(Ericsson, ZTE,QC,Huawei)
· FFS whether omit the FR2 rank 2 PDSCH requirements.
· Option 2:  FFS new requirements on PDCCH/PDSCH for signalling of Access link beam change indication.(Nokia)Define new demodulation for the minimum bandwidth in NR FR2(50MHz)

Issue 1-1-4: Reference channels
· Proposals
· Option 1:  Define single-slot FRCs similar as IAB-MT.(ZTE)
· Recommended WF
· Option 1 can be agreed.
Issue 1-1-5: Reference signals
· Proposals
· Option 1: Do not define SSB, TRS, CSI-RS configurations as a part of demodulation performance test parameters or FRC.(ZTE)
· Recommended WF
· Can we agree with Option 1 ?
Issue 1-1-6: TDD and FDD pattern
· Proposals
· Option 1: TDD pattern for both NR FR1 and FR2 and the FDD pattern for NR FR1 shall follow the same patterns as defined for IAB-MT.(Nokia, ZTE)
· Recommended WF
· Can we agree with Option 1 ?
Issue 1-1-7: Others
· Proposals
· Option 1: RAN4 shall assume the same operating frequency band for both the C-link NCR-MT and the backhaul link of NCR-Fwd, when defining demodulation requirements for the C-link.(Nokia)
· Recommended WF
· Can we agree with Option 1 ?
Issue 1-1-8: Test for NCR-MT
· Proposals
· Option 1: As with IAB-MT, there shall be no restriction on the testing style for NCR-MT, but the BS-style testing shall be assumed by default.(Nokia)
· Recommended WF
· Can we agree with Option 1 ?
Issue 1-1-9: Test scope
· Proposals
· Option 1: Define NCR-MT performance requirements based on Rel-15 UE performance requirements.(Huawei)
· Recommended WF
· Can we agree with Option 1 ?
Sub-topic 1-2  PDSCH requirements
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-2-1: How to define PDSCH requirements
· Proposals
· Option 1: Reuse the existing UE requirements for 70%maximum TP and define new requirements for 30% maximum TP for FDD and TDD.(Ericsson)
· Option 2:  Reuse TS 38.101-4 PDSCH requirements.(Huawei)
· Option 3: RAN4 to discuss how to adapt PDSCH requirements by assuming that only side control information transmission is expected over the C-link of NCR-MT. (Nokia)
· Recommended WF
· Option 1: Both 70% and 30% throughput cases can be considered that is same as IAB-MT.(Ericsson,ZTE,Huawei,QC)
· Option 2: Define the requirements specifically for MAC-CE Access link beam indication transmitted over PDSCH.(Nokia)
· Option 2A :  30% throughput + the probability of Access link beam change misdetection
· To be discussed
Issue 1-2-2: MCS
· Proposals
· Option 1: QPSK and 16QAM(Nokia, Huawei,QC)
· Option 2: consider lower order modulation scheme for NCR-MT.(ZTE)
· Recommended WF
· Consider QPSK and 16QAM for NCR-MT.
Issue 1-2-3: Rank
· Proposals
· Option 1: Only consider Rank 1 (Nokia, Ericsson)
· Option 2: Rank 1/2/3/4(Huawei)
· Recommended WF
· Cover  Rank 1
· FFS whether to cover  Rank 2/3/4
Issue 1-2-4: Antenna configuration
· Proposals
· Option 1: (Ericsson)
·  FDD: 2RX; 4RX
·  TDD: 2RX;4RX
· Option 2: 2x2, 2x4, 4x4 (Huawei)
· Recommended WF
· To be discussed.
Issue 1-2-5: Test metric
· Proposals
· Option 1: 70% and 30% of maximum TP (Ericsson, ZTE)
· Recommended WF
· Option 1 can be agreed.
Issue 1-2-6: Propagation conditions
· Proposals
· Option 1: TDLA-30-10 ( Ericsson, ZTE)
· Option 2: TDLA/TDLB /TDLC(Huawei)
· Recommended WF
· TDLA30-10 can be agreed.
· FFS for TDLB/TDLC
Issue 1-2-7: Mapping type
· Proposals
· Option 1: Only consider mapping Type-A( Ericsson, ZTE, Huawei)
· Recommended WF
· Only consider mapping Type-A.
Issue 1-2-8: PRB bundling size
· Proposals
· Option 1: 2 ( ZTE)
· Recommended WF
· Option 1 can be agreed.
Issue 1-2-9: Receiver type
· Proposals
· Option 1: MMSE-IRC (ZTE)
· Recommended WF
· Option 1 can be agreed.
Issue 1-2-10: Overlapped CSI-RS
· Proposals
· Option 1: Do not consider  CSI-RS overlapped with PDSCH.( ZTE, Huawei)
· Recommended WF
· Option 1 can be agreed.
Issue 1-2-11:  Co-existence with LTE CRS
· Proposals
· Option 1: Do not consider PDCSH Co-existence with LTE CRS.( ZTE, Huawei)
· Recommended WF
· Option 1 can be agreed.

Sub-topic 1-3  PDCCH requirements
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-3-1: How to define PDCCH requirements
· Proposals
· Option 1: Reuse UE requirements for FDD and TDD.(Ericsson, Huawei)
· Option 2: RAN4 to discuss how to adapt PDCCH requirements to the side control information transmission over the C-link of NCR-MT. (Nokia)
· Recommended WF
· Option 1: Reuse UE requirements for FDD and TDD(Ericsson,ZTE,Huawei,QC)
· Option 2: Adapt PDCCH requirement for testing of DCI type 5_0 used for access link beam change indication.(Nokia)
Issue 1-3-2: Coreset for FDD 
· Proposals
· Option 1: 
· 1TX: coreset duration 2 (Ericsson)
· 2TX: coreset duration 1 (Ericsson)
· Option 2: 
· 1TX: coreset duration 1(ZTE)
· 2TX: coreset duration 1 (ZTE)

· Recommended WF
· To be discussed
Issue 1-3-3:  Coreset for TDD
· Proposals
· Option 1: 
· 1TX: coreset duration 1 (Ericsson, ZTE)
· 2TX: coreset duration 1 (Ericsson, ZTE)
· Recommended WF
· To be discussed
Issue 1-3-4: Aggregation Level
· Proposals
· Option 1: 2 and 4(Nokia)
· Option 2:  (Ericsson, ZTE)
· 1TX: aggregation level 2 and 4
· 2TX: aggregation level 8
· Option 3: 2,4,8 and 16(Huawei)
· Recommended WF
· To be discussed
Issue 1-3-5: Propagation condition
· Proposals
· Option 1: TDLA-30-10(Ericsson, ZTE)
· Option 2: TDLA / TDLC(Huawei)
· Recommended WF
· TDLA30-10 can be agreed.
· FFS for TDLC
Issue 1-3-6: Antenna configuration
· Proposals
· Option 1: 1TX and 2TX for FDD and TDD (Ericsson, ZTE)
· Option 2: 1/2 TX; 2/4 RX (Huawei)
· Recommended WF
· To be discussed

Sub-topic 1-4  PBCH requirements
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-4: Whether to define PBCH requirements
· Proposals
· Option 1: No(Nokia, ZTE, Huawei)
· Recommended WF
· Do not define PBCH requirements for NCR-MT.

Sub-topic 1-5  SDR requirements
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-5: Whether to define SDR requirements
· Proposals
· Option 1: No(Nokia, ZTE, Huawei)
· Recommended WF
· Do not define SDR test requirements for NCR-MT.
Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 1-1 
	Company
	Comments

	Ericsson
	Issue 1-1-1: Duplex model
Agree with WF

Issue 1-1-2:  Wether define new requirements  for FR1
We propose to consider only single layer because we do not expect much data payload (control only), whilst NCR should be low cost… so we should not impose the need to implement a MIMO receiver.
For receivers, for TDD actually we should consider 4RX too.

Issue 1-1-3:  Whether define new requirements  for FR2
We do not see why to define new requirements with a new bamndwidth ? It would be good for the NCR to be able to support a wider bandwidth, since the network may use the flexibility to schedule RBs at different positions within a wider bandwidth carrier.
Raitonale behind proposing single rank is the same as for FR1.

Issue 1-1-4: Reference channels
Agree option 1

Issue 1-1-5: Reference signals
Agree option 1

Issue 1-1-6: TDD and FDD pattern
Agree option 1

Issue 1-1-7: Others
Agree option 1, but what difference does it make to the demodulation requirements ?

Issue 1-1-8: Test for NCR-MT
Agree option 1

Issue 1-1-9: Test scope
Agree option 1 in general. We need to do some revisions to FRCs and in some cases revise the channels, so not copy/paste from UEequirements, but the UE requirements can be the basis. We can re-use IAB-MT requirements in many cases because these are based on UE requirements.

	Huawei
	Issue 1-1-1: Duplex model
Agree with the recommended WF.
Issue 1-1-2:  Whether define new requirements  for FR1
It is fine for us to only consider requirements for one layer.
Both 15kHz and 30kHz SCS can be considered. Same requirements are applicable to FDD and TDD with different UL-DL patterns.
For the bandwidth, 10MHz for 15kHz SCS and 40MHz for 30kHz can be considered that is same as the legacy UE requirements.
Issue 1-1-3:  Whether define new requirements  for FR2
It is fine for us to only consider requirements for one layer.
Only 120kHz SCS can be considered. Same requirements are applicable to TDD with different UL-DL patterns.
For the bandwidth, 100MHz can be considered that is same as the legacy UE requirements.
Issue 1-1-4: Reference channels
We agree with Option 1.
Issue 1-1-5: Reference signals
We agree with Option 1.
Issue 1-1-6: TDD and FDD pattern
The default pattern can be reused from IAB-MT, and the same requirements are applicable to FDD and TDD with different UL-DL patterns.
Issue 1-1-7: Others
The operating frequency band for the backhaul link of NCR-Fwd has no any impact on the C-link NCR-MT demodulation cases. If we consider BS-style test setup as baseline, we should not consider it.
Issue 1-1-8: Test for NCR-MT
We agree with Option 1.
Issue 1-1-9: Test scope
We agree with Option 1.

	ZTE
	Issue 1-1-1: Duplex model
Agree Recommended WF.
Issue 1-1-2:  Whether define new requirements  for FR1
In our understanding, we need  to define requirements for FDD 15kHz and TDD 30kHz. Also IAB-MT defined TDD 30kHz requirements and we want to clarify that IAB-MT and NCR-MT have different MCS or Rank.
Issue 1-1-3:  Whether define new requirements  for FR2
For FR2, we prefer to reuse IAB-MT requirements for NCR-MT. And for minimum bandwidth, it’s up to BS schedule. 
Issue 1-1-4: Reference channels
Agree with option 1.
Issue 1-1-5: Reference signals
Agree with option 1.
Issue 1-1-6: TDD and FDD pattern
Agree with option 1.
Issue 1-1-7: Others
Agree with option 1.
Issue 1-1-8: Test for NCR-MT
Issue 1-1-9: Test scope
We have similar with Ericsson

	Qualcomm
	Issue 1-1-1: Duplex model
Agree with recommended WF
Issue 1-1-2:  Whether define new requirements  for FR1
In our understanding what is needed is FDD with 15kHz and TDD with 30kHz. These are the only deployed options so far. Most likely we do not requirements for more than 2 layers even with 4 receivers.
Issue 1-1-3:  Whether define new requirements  for FR2
We do not need requirements with 50MHz BW in FR2, 100MHz should be enough to support current deployments. Re-using IAB-MT should mostly be fine.
Issue 1-1-4: Reference channels
The IAB-MT will most likely be based on a UE hardware, we should design the requirements such that a simple UE design will support the configurations. AS long there is enough configurability, Option 1 should be fine.
Issue 1-1-5: Reference signals
The IAB-MT will most likely be based on a UE hardware, we should design the requirements such that a simple UE design will support the configurations. AS long there is enough configurability, Option 1 should be fine.
Issue 1-1-6: TDD and FDD pattern
We should simply reuse some of the UE demod patterns since the network will not configure any special patterns for the NCR-MT as could be the case with the IAB-MT.
Issue 1-1-7: Others
We agree with option 1.
Issue 1-1-8: Test for NCR-MT
Issue 1-1-9: Test scope
We support Option 1

	Nokia	

	Issue 1-1-1: Duplex model
Agree with the recommended WF
Issue 1-1-2:  Whether define new requirements  for FR1
Option 1, 2 and 4 can be merged, that is: to define new requirements for FDD/15 KHz and TDD/30 KHz (2RX) for 1 layer only by reusing/adapting requirements for IAB-MT. We expect that NCR will operate in all NR bands with different Carrier Bandwidths (CBWs). Hence, we propose to define requirements for minimum bandwidth (5 MHZ). We need requirements for min CBW to be able to extend/reuse them to any supported CBW. So at least min CBW needs to be here.
Issue 1-1-3:  Whether define new requirements  for FR2
Agree with the recommended WF. We also agree to omit 2-layer (no need to have it as FFS).
Additionally, we would like to add one additional bullet to the WF:
-	FFS new requirements on PDCCH/PDSCH for signalling of Access link beam change indication.
We think that Access link beam indication is what will be transmitted over the C-link most of the time, especially in FR2. This is essential functionality of NCR that is not present in regular UEs. Hence, a dedicated new test should be considered.
Issue 1-1-4: Reference channels
Agree with the recommended WF, single-slot FRCs as in IAB-MT can be considered.
Issue 1-1-5: Reference signals
Agree with the recommended WF.
Issue 1-1-6: TDD and FDD pattern
TDD and FDD patterns can follow that of IAB-MT patterns. Specific patterns for NCR-MT are not expected.
Issue 1-1-7: Others
Agree with Option 1. 
Issue 1-1-8: Test for NCR-MT
Agree with Option 1. While there shall be no restriction on the testing style for NCR-MT, but the BS-style testing shall be assumed by default.
Issue 1-1-9: Test scope
Agree with option 1, but only when there is matching existing UE performance requirement that can be reused directly. It does not apply for the new NCR requirements.



Sub topic 1-2 
	Company
	Comments

	Ericsson
	Issue 1-2-1: How to define PDSCH requirements
Also 30% TP requirements can be based on UE requirements. We should aim to minimize the number of new requirements.

Issue 1-2-2: MCS
Agree WF

Issue 1-2-2: Rank
We propose rank 1 only as we do not expect large payloads (control data) and since NCR should be low cost, we should not impose the need to implement a MIMO receiver.

Issue 1-2-3: Antenna configuration
There is a mistake in our contribution. We also support 4RX for TDD.

Issue 1-2-4: Test metric
Agree WF

Issue 1-2-5: Propagation conditions
Agree WF

Issue 1-2-6: Mapping type
Agree WF

Issue 1-2-7: PRB bundling size
Agree WF

Issue 1-2-8: Receiver type
Agree WF

Issue 1-2-9: Overlapped CSI-RS
Agree WF

Issue 1-2-10:  Co-existence with LTE CRS
Agree WF

	Huawei
	Issue 1-2-1: How to define PDSCH requirements
Both 70% and 30% throughput cases can be considered that is same as IAB-MT.
Issue 1-2-2: MCS
We agree with Option 1.
Issue 1-2-2: Rank
It is fine for us to only consider 1-layer cases.
Issue 1-2-3: Antenna configuration
It is fine for us to only consider 2x2 and 2x4 cases.
Issue 1-2-4: Test metric
Both 70% and 30% throughput cases can be considered that is same as IAB-MT.
Issue 1-2-5: Propagation conditions
Option 1 can be further selected that is same as IAB-MT.
Issue 1-2-6: Mapping type
We agree with Option 1.
Issue 1-2-7: PRB bundling size
We agree with Option 1.
Issue 1-2-8: Receiver type
We agree with Option 1.
Issue 1-2-9: Overlapped CSI-RS
We agree with Option 1.
Issue 1-2-10:  Co-existence with LTE CRS
We agree with Option 1.

	ZTE
	Issue 1-2-1: How to define PDSCH requirements
We support option 1. 
Issue 1-2-2: MCS
Consider the  different traffic demand for NCR-MT, low modulation order could be supported.
Issue 1-2-2: Rank
We support option 1. For NCR-MT, it carrier control information . So we think Rank 1 is ok.
Issue 1-2-3: Antenna configuration
Option 1.
Issue 1-2-4: Test metric
Like IAB-MT requirements, Option 1 is ok.
Issue 1-2-5: Propagation conditions
Option 1.
Issue 1-2-6: Mapping type
We are agree with recommended WF.
Issue 1-2-7: PRB bundling size
We are agree with recommended WF.
Issue 1-2-8: Receiver type
We are agree with recommended WF.
Issue 1-2-9: Overlapped CSI-RS
We are agree with recommended WF.
Issue 1-2-10:  Co-existence with LTE CRS
We are agree with recommended WF.

	Qualcomm
	Issue 1-2-1: How to define PDSCH requirements
We agree with Option 3. We likely do not need many PDSCH requirements.
Issue 1-2-2: MCS
Option 1 is fine
Issue 1-2-2: Rank
It might be useful to also consider 2 layers
Issue 1-2-3: Antenna configuration
Option 2 seems better, not clear we need 4Rx for the FDD bands though.
Issue 1-2-4: Test metric
This should be further discussed also consider Issue 1-2-1. The NCR-MT is not expected to have much actual data to process other than the side control information.
Issue 1-2-5: Propagation conditions
Option 1 is fine, there won’t be mobility needed.
Issue 1-2-6: Mapping type
Support Option 1.
Issue 1-2-7: PRB bundling size
Option 1 is ok.
Issue 1-2-8: Receiver type
Support Option 1.
Issue 1-2-9: Overlapped CSI-RS
We support Option 1.
Issue 1-2-10:  Co-existence with LTE CRS
WE are fine with Option 1 even though repeaters might be used in channels with DSS.

	Nokia
	Issue 1-2-1: How to define PDSCH requirements
Current PDSCH requirements for the UEs are designed for data reception. However, only control information is expected to be transmitted over the C-link.  Therefore, the throughput will be very low. Obviously, no tests for 70% of maximum throughput are needed. Moreover, if we exclude RRC signaling that is used very rarely, the main part of the traffic over C-link are MAC-CE based Access link beam indication commands.
Hence, we propose:
Option 3: define the requirements specifically for MAC-CE Access link beam indication transmitted over PDSCH.
Issue 1-2-2: MCS
Agree with the recommended WF. Only low data rate is expected in C-link NCR-MT; hence, low modulation order.
Issue 1-2-2: Rank
Only low data rate is expected in C-link NCR-MT; hence, only rank 1 to be considered and no need for FFS for other ranks.
Issue 1-2-3: Antenna configuration
We propose to consider only 1 layer for NCR-MT. In IAB MT case, the considered antenna configuration for rank 1 is 2x4 for FR1 and 2x2 for FR2. Hence, we propose:
Option 3: 2x4 (FR1) and 2x2 (FR2). 
Issue 1-2-4: Test metric
We do not think that the requirements with 70% TPut are needed. Moreover, another metric can be the probability of Access link beam change misdetection, because, in practice, that what is expected to be transmitted over the C-link. We would like to add these two options to the list. 
Issue 1-2-5: Propagation conditions
As in the case of IAB-MT, to consider only Option 1: TDLA-30-10.
Issue 1-2-6: Mapping type
Agree with the WF.
Issue 1-2-7: PRB bundling size
Agree with the WF.
Issue 1-2-8: Receiver type
Agree with the WF.
Issue 1-2-9: Overlapped CSI-RS
Agree with the WF.
Issue 1-2-10:  Co-existence with LTE CRS
Agree with the WF.


 
Sub topic 1-3
	Company
	Comments

	Ericsson
	Issue 1-3-1: How to define PDCCH requirements
Regarding adaptation of PDCCH requirements, we can discuss how useful this is, but we should generally avoid the need to re-simulate lots of cases unless the reasoning is convincing.

Issue 1-3-2: Coreset for FDD 
Our proposal reflects the UE and IAB spec and hence minimizes the need for new simulations

Issue 1-3-2:  Coreset for TDD
Agree WF

Issue 1-3-3: Aggregation Level
Our proposal reflects the UE and IAB spec and hence minimizes the need for new simulations

Issue 1-3-4: Propagation condition
Agree WF

Issue 1-3-5: Antenna configuration
Agree both proposals


	Huawei
	Issue 1-3-1: How to define PDCCH requirements
Both 15kHz and 30kHz SCS can be considered. Same requirements are applicable to FDD and TDD with different UL-DL patterns. We can directly copy the test parameters and corresponding SNR point from IAB-MT.
Issue 1-3-2: Coreset for FDD 
CORESET duration 1 can be selected for both 1Tx and 2Tx that is same as IAB-MT. Same requirements are applicable to FDD and TDD with different UL-DL patterns.
Issue 1-3-2:  Coreset for TDD
CORESET duration 1 can be selected for both 1Tx and 2Tx that is same as IAB-MT. Same requirements are applicable to FDD and TDD with different UL-DL patterns.
Issue 1-3-3: Aggregation Level
We agree Option 2 that is same as IAB-MT.
Issue 1-3-4: Propagation condition
Option 1 can be further selected that is same as IAB-MT.
Issue 1-3-5: Antenna configuration
We agree with Option 2.

	ZTE
	Issue 1-3-1: How to define PDCCH requirements
We are agree with option 1. Based on understanding, we can reuse TS 38.101-4 requirements for NCR-MT.
Issue 1-3-2: Coreset for FDD 
In our understanding, we can reuse TS 38.101-4 requirements as much as possible. So we can support option 1.
Issue 1-3-2:  Coreset for TDD
We agree with Recommended WF.
Issue 1-3-3: Aggregation Level
We support option 2.
Issue 1-3-4: Propagation condition
We agree with Recommended WF.
Issue 1-3-5: Antenna configuration
We agree with Recommended WF.

	Qualcomm
	Issue 1-3-1: How to define PDCCH requirements
Option 1 is most likely fine.
Issue 1-3-2: Coreset for FDD 
Either option should be fine.
Issue 1-3-2:  Coreset for TDD
Support Option 1.
Issue 1-3-3: Aggregation Level
We agree with Option 1.
Issue 1-3-4: Propagation condition
Option 1 is fine, this should be aligned with PDSCH.
Issue 1-3-5: Antenna configuration
Not clear what the difference between the options is. We should follow the same configurations as for PDSCH.

	Nokia
	Issue 1-3-1: How to define PDCCH requirements
Currently, PDCCH requirements are focused on the reliability of the demodulation of signalling grants. However, data transmission is not expected over the C-link. It was agreed by RAN1 to use DCI 5_0 for Access link beam indication. Therefore, adaption of the PDCCH test for DCI 5_0 is more logical for NCR-MT.
Option 2: Adapt PDCCH requirement for testing of DCI type 5_0 used for access link beam change indication.
Issue 1-3-2: Coreset for FDD 
Option 2 with coreset duration 1 for 1TX but to consider only 1TX case. We propose to not consider high aggregation level, and only to consider aggregation level 2 and 4. Hence, we consider only 1 TX.
Issue 1-3-2:  Coreset for TDD
Option 1, for 1TX only. We propose to not consider high aggregation level, and only to consider aggregation level 2 and 4. Hence, we consider only 1 TX. 
Issue 1-3-3: Aggregation Level
Option 1: NCR is expected to be deployed with good channel conditions to the gNB and high PDCCH aggregation level might not be needed. With low aggregation level, the overhead will be lower. 
Issue 1-3-4: Propagation condition
To consider only Option 1 TDLA-30-10. 
Issue 1-3-5: Antenna configuration
As we propose low aggregation level, and similar to IAB-MT with low aggregation level (2 and 4), only 1TX is considered. 


 
Sub topic 1-4
	Company
	Comments

	Ericsson
	Issue 1-4: Whether to define PBCH requirements
Agree WF

	Huawei
	We agree with Option 1.

	ZTE
	Issue 1-4: Whether to define PBCH requirements
We are agree with WF.

	Qualcomm
	We agree with Option 1.

	Nokia
	Issue 1-4: Whether to define PBCH requirements
Agree with the WF.



Sub topic 1-5
	Company
	Comments

	Ericsson
	Issue 1-5: Whether to define SDR requirements
Agree WF

	Huawei
	We agree with Option 1.

	ZTE
	Issue 1-5: Whether to define SDR requirements
We are agree with WF.

	Qualcomm
	We agree with Option 1.

	Nokia
	Issue 1-5: Whether to define SDR requirements
Agree with the WF.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.

Sub-top 1-1
	
	Status summary 

	
Issue 1-1-1: Duplex mode

	Tentative agreements:
Consider TDD for both NR FR1 and FR2, FDD for NR FR1.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.


	Issue 1-1-2:  Whether define new requirements  for FR1

	Tentative agreements:
Define new requirements for FDD/15 KHz and TDD/30 KHz for 1 layer only by reusing/adapting requirements for IAB-MT. 
Candidate options:
· Option 1: 10M/15kHz; 40M/30kHz(Huawei)
· Option 2: 5M(Nokia)
Recommendations for 2nd round:
Further discuss remaining options. 

	Issue 1-1-3:  Whether define new requirements  for FR2
	Tentative agreements:
Candidate options:
· Option 1: Reuse IAB-MT requirements for NCR-MT demodulation and only consider Rank 1.(Ericsson, ZTE,Huawei,QC)
· Option 1A: 100M/120kHz(Huawei)
· Option 2: FFS new requirements on PDCCH/PDSCH for signalling of Access link beam change indication.(Nokia)
Recommendations for 2nd round:
Further discuss remaining options.  

	Issue 1-1-4: Reference channels

	Tentative agreements:
Define single-slot FRCs similar as IAB-MT.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-1-5: Reference signals

	Tentative agreements:
Do not define SSB, TRS, CSI-RS configurations as a part of demodulation performance test parameters or FRC
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-1-6: TDD and FDD pattern

	Tentative agreements:
Default pattern can be reused from IAB-MT.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-1-7: Others

	Tentative agreements:
RAN4 shall assume the same operating frequency band for both the C-link NCR-MT and the backhaul link of NCR-Fwd, when defining demodulation requirements for the C-link.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-1-8: Test for NCR-MT

	Tentative agreements:
As with IAB-MT, there shall be no restriction on the testing style for NCR-MT, but the BS-style testing shall be assumed by default.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-1-9: Test scope

	Tentative agreements:
Define NCR-MT performance requirements based on Rel-15 UE performance requirements.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.



Sub-top 1-2
	
	Status summary 

	Issue 1-2-1: How to define PDSCH requirements
and
Issue 1-2-5: Test metric


	Tentative agreements:
Candidate options:
· Option 1: Both 70% and 30% throughput cases can be considered that is same as IAB-MT.(Ericsson,ZTE,Huawei,QC)
· Option 2: Define the requirements specifically for MAC-CE Access link beam indication transmitted over PDSCH.(Nokia)
· Option 2A :  30% throughput + the probability of Access link beam change misdetection
Recommendations for 2nd round:
Further discuss remaining options. 

	Issue 1-2-2: MCS

	Tentative agreements:
QPSK and 16QAM
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-2-3: Rank

	Tentative agreements:
Candidate options:
· Rank 1(Nokia,Ericsson,ZTE,Huawei)
· Rank 2(QC)
Recommendations for 2nd round:
Further discuss remaining options. 

	Issue 1-2-4: Antenna configuration

	Tentative agreements:
Candidate options:
· Option 1: 2x2 and 2x4 (Ericsson,Huawei,ZTE)
· Option 2: 2x4 (FR1) and 2x2 (FR2). (Nokia)
Recommendations for 2nd round:
Further discuss remaining options. 

	Issue 1-2-6: Propagation conditions

	Tentative agreements:
TDLA30-10
Candidate options:
Recommendations for 2nd round:

	Issue 1-2-7: Mapping type

	Tentative agreements:
Mapping type A
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-2-8: PRB bundling size

	Tentative agreements:
2
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-2-9: Receiver type

	Tentative agreements:
MMSE-IRC
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-2-10: Overlapped CSI-RS

	Tentative agreements:
Do not consider  CSI-RS overlapped with PDSCH.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-2-11:  Co-existence with LTE CRS

	Tentative agreements:
Do not consider PDCSH Co-existence with LTE CRS.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.




Sub-top 1-3
	
	Status summary 

	Issue 1-3-1: How to define PDCCH requirements


	Tentative agreements:
Candidate options:
· Option 1: Reuse UE requirements for FDD and TDD(Ericsson,ZTE,Huawei,QC)
· Option 2: Adapt PDCCH requirement for testing of DCI type 5_0 used for access link beam change indication.(Nokia)
Recommendations for 2nd round:
Further discuss remaining options. 

	Issue 1-3-2: Coreset for FDD 

	Tentative agreements:
Candidate options:
· Option 1: 
· 1TX: coreset duration 2 (Ericsson,ZTE,QC)
· 2TX: coreset duration 1 (Ericsson,ZTE,QC)
· Option 2: 
· 1TX: coreset duration 1(Nokia,Huawei,QC)
· 2TX: coreset duration 1 (Huawei,QC)
Recommendations for 2nd round:
Further discuss remaining options. 

	Issue 1-3-3:  Coreset for TDD

	Tentative agreements:
coreset duration 1
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-3-3: Aggregation Level
Issue 1-3-4: Aggregation Level

	Tentative agreements:
Candidate options:
· Option 1: 2 and 4(Nokia,QC)
· Option 2:  (Ericsson, ZTE,Huawei)
· 1TX: aggregation level 2 and 4
· 2TX: aggregation level 8
Recommendations for 2nd round:
Further discuss remaining options. 

	Issue 1-3-5: Propagation condition

	Tentative agreements:
TDLA30-10
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 1-3-6: Antenna configuration

	Tentative agreements:
Candidate options:
· Option 1: 1TX and 2TX (Ericsson,ZTE)
· Option 2: 1TX(Nokia)
· Option 3: 1/2 TX; 2/4 RX (Huawei)
· Option 4: same configurations as for PDSCH.(QC)
Recommendations for 2nd round:
Further discuss remaining options. 




Sub-top 1-4
	
	Status summary 

	Issue 1-4: Whether to define PBCH requirements

	Tentative agreements:
Do not define PBCH requirements for NCR-MT.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.




Sub-top 1-5
	
	Status summary 

	Issue 1-5: Whether to define SDR requirements


	Tentative agreements:
Do not define SDR requirements for NCR-MT.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Companies views’ collection for 2nd round 
 Open issues
Sub -topic 1-1
Issue 1-1-2:  Whether define new requirements  for FR1
Tentative agreements:
· Define new requirements for FDD/15 KHz and TDD/30 KHz for 1 layer only by reusing/adapting requirements for IAB-MT. 
And need more discussions for CBW/SCS
· Option 1A: 10M/15kHz; 40M/30kHz(Huawei)
· Option 1B: 5M(Nokia)
· Recommended WF
· To be discussed for CBW/SCS
[bookmark: _GoBack]
Issue 1-1-3:  Whether define new requirements  for FR2
· Option 1: Reuse IAB-MT requirements for NCR-MT demodulation and only consider Rank 1.(Ericsson, ZTE,Huawei,QC)
· Option 1A: 100M/120kHz(Huawei)
· Option 2: FFS new requirements on PDCCH/PDSCH for signalling of Access link beam change indication.(Nokia)
· Recommended WF
· To be discussed 
	Company
	Comments

	XXX
	Issue 1-1-2: Whether define new requirements  for FR1
Issue 1-1-3:Whether define new requirements  for FR2

	
	



Sub -topic 1-2
Issue 1-2-1: How to define PDSCH requirements 
· Option 1: Both 70% and 30% throughput cases can be considered that is same as IAB-MT.(Ericsson,ZTE,Huawei,QC)
· Option 2: Define the requirements specifically for MAC-CE Access link beam indication transmitted over PDSCH.(Nokia)
· Option 2A :  30% throughput + the probability of Access link beam change misdetection
· Recommended WF
· To be discussed 
Issue 1-2-3: Rank
· Option 1: Rank 1(Nokia,Ericsson,ZTE,Huawei)
· Option 2: Rank 2(QC)
· Recommended WF
· To be discussed 
Issue 1-2-4: Antenna configuration
· Option 1: 2x2 and 2x4 (Ericsson,Huawei,ZTE)
· Option 2: 2x4 (FR1) and 2x2 (FR2). (Nokia)
· Recommended WF
· To be discussed 
	Company
	Comments

	XXX
	Issue 1-2-1:  How to define PDSCH requirements 
Issue 1-2-3: Rank
Issue 1-2-4: Antenna configuration

	
	



Sub -topic 1-3
Issue 1-3-1: How to define PDCCH requirements
· Option 1: Reuse UE requirements for FDD and TDD(Ericsson,ZTE,Huawei,QC)
· Option 2: Adapt PDCCH requirement for testing of DCI type 5_0 used for access link beam change indication.(Nokia)
· Recommended WF
· To be discussed 
Issue 1-3-2: Coreset for FDD 
· Option 1: 
· 1TX: coreset duration 2 (Ericsson,ZTE,QC)
· 2TX: coreset duration 1 (Ericsson,ZTE,QC)
· Option 2: 
· 1TX: coreset duration 1(Nokia,Huawei,QC)
· 2TX: coreset duration 1 (Huawei,QC)
· Recommended WF
· To be discussed 
Issue 1-3-4: Aggregation Level
· Option 1: 2 and 4(Nokia,QC)
· Option 2:  (Ericsson, ZTE,Huawei)
· 1TX: aggregation level 2 and 4
· 2TX: aggregation level 8
· Recommended WF
· To be discussed 
Issue 1-3-6: Antenna configuration
· Option 1: 1TX and 2TX (Ericsson,ZTE)
· Option 2: 1TX(Nokia)
· Option 3: 1/2 TX; 2/4 RX (Huawei)
· Option 4: same configurations as for PDSCH.(QC)
· Recommended WF
· To be discussed 
Moderator suggestion: Interesting companies  can further clarify the number of TX and RX.

	Company
	Comments

	XXX
	Issue 1-3-1: How to define PDCCH requirements
Issue 1-3-2: Coreset for FDD 
Issue 1-3-4: Aggregation Level
Issue 1-3-6: Antenna configuration

	
	



Topic #2: CSI requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304459
	Nokia, Nokia Shanghai Bell
	Observation 7: Minimum performance requirements for IAB covers PMI and RI reporting. Nonetheless, NCR-MT is expected to be deployed in a fixed location, and its C-link is needed only for the transmission of very low data rate side control information.
Proposal 11: Do not introduce PMI reporting requirements for NCR-MT.
Proposal 12: Do not introduce RI reporting requirements for NCR-MT.

	R4-2304555
	Ericsson
	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

	 R4-2304671
	ZTE Corporation
	Proposal 18. To consider AWGN propagation condition for CQI requirements.
Proposal 19. For CQI reporting test case, use periodic reporting for AWGN for FR1 and FR2. And limit requirements for CQI reporting to the wideband case similar as IAB-MT.
Proposal 20. To consider introducing PMI requirements for NCR-MT.
Proposal 21. To consider introducing RI requirements for NCR-MT.

	R4-2305487
	Huawei, HiSilicon
	Proposal 2:Further selection from TS 38.101-4 for NCR-MT demodulation requirements based on Table 2.1-1.
Table 2.1-1 Further selection from TS 38.101-4 for NCR-MT demodulation requirements
	Physical channel
	Requirements
	Description
	View

	CSI
	CQI
	AWGN/Fading
2x2, 2x4
Wideband/Subband
P/AP CSI-RS configuration
P/AP CSI reporting configuration
	Requirements can be reused.

	
	PMI
	4Tx/8Tx
2Rx/4Rx
Wideband/Subband
P/AP CSI-RS configuration
P/AP CSI reporting configuration
	Requirements can be reused.

	
	RI
	2x2, 2x4
Wideband
P/AP CSI-RS configuration
P/AP CSI reporting configuration
	Requirements can be reused.






Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1  CQI requirements
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1-1: Whether define CQI reporting 
· Proposals
· Option 1: Yes(Ericsson, Nokia, ZTE, Huawei,QC)
· Option 1a: Reuse the existing requirements for CQI (Ericsson,Huawei)
· Recommended WF
· Define CQI requirements for NCR-MT. 
· Can Option 1a  be agreed for CQI requirements?
Issue 2-1-2:  Propagation condition
· Proposals
· Option 1: static channel(Ericsson)
· Option 2: AWGN(ZTE)
· Option 3: AWGN/Fading (Huawei)
· Recommended WF
· To be discussed
Issue 2-1-3:  CSI-RS configuration and CSI reporting 
· Proposals
· Option 1: periodic  (ZTE)
· Option 2: periodic/aperiodic (Huawei)
· Recommended WF
· Can option 1 be agreed ?
Issue 2-1-4:  Antenna configuration 
· Proposals
· Option 1:  (Ericsson)
· FDD: 2RX/4RX 
· TDD: 2RX/4RX
· Option 2:  2x2, 2x4 (Huawei)
· Recommended WF
· To be discussed.
Issue 2-1-5:  CQI table 
· Proposals
· Option 1:  Table 2 (Ericsson)
· Recommended WF
· Option 1 can be agreed.
Issue 2-1-6:  Others 
· Proposals
· Option 1:  wideband  (ZTE)
· Option 2: wideband/subband (Huawei)
· Recommended WF
· Can option 1 be agreed ?

Sub-topic 2-2  PMI requirements
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2-1: Whether define PMI reporting 
· Proposals
· Option 1: Yes (Ericsson, ZTE, Huawei,QC)
· Option 1a : Reuse  PMI demodulation requirements from TS 38101-4.(Ericsson, Huawei)
· Option 2: No  (Nokia,Ericsson, ZTE)
· Recommended WF
· To be discussed
Issue 2-2-2: Antenna  configuration 
· Proposals
· Option 1: 4TX and 8TX for all FDD (2R,4R)and TDD(2R) cases (Ericsson, ZTE)
· Option 2: 4TX/8TX; 2RX/4RX (Huawei) 
· Recommended WF
· To be discussed
Issue 2-2-3: Codebook 
· Proposals
· Option 1: single panel codebook  (Ericsson)
· Recommended WF
· Option 1 can be agreed.
Issue 2-2-4:  CSI-RS configuration and CSI reporting 
· Proposals
· Option 1:  periodic/aperiodic (Huawei) 
· Recommended WF
· Can option 1 be agreed ?
Issue 2-2-5:  Others
· Proposals
· Option 1:  wideband/subband (Huawei) 
· Recommended WF
· Can option 1 be agreed ?

Sub-topic 2-3  RI requirements
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-3-1: Whether to define RI reporting 
· Proposals
· Option 1: Yes (Ericsson, ZTE, QCHuawei)
· Option 1a:  Reuse UE requirement(Ericsson, Huawei)
· Option 2:  No (Nokia,Ericsson, ZTE, Huawei)
· Recommended WF
· To be discussed
Issue 2-3-2: Antenna configuration
· Proposals
· Option 1: (Ericsson)
· FDD: 2RX and 4RX
· TDD: 2RX and 4RX
· Option 2: 2x2, 2x4(Huawei)
· Recommended WF
· To be discussed.
Issue 2-3-3:  CSI-RS configuration and CSI reporting 
· Proposals
· Option 1:  periodic/aperiodic (Huawei) 
· Recommended WF
· Can option 1 be agreed?
Issue 2-3-4:  Others
· Proposals
· Option 1:  wideband (Huawei) 
· Recommended WF
· Can option 1 be agreed?

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 2-1 
	Company
	Comments

	Ericsson
	Issue 2-1-1: Whether define CQI reporting 
Agree option 1a

Issue 2-1-2:  Propagation condition
Note that static channel for CQI is the same as IAB

Issue 2-1-3:  CSI-RS configuration and CSI reporting 
Agree option 1, periodic; then it is the same as for IAB

Issue 2-1-4:  Antenna configuration 
There is a mistake in our contribution; we also support 4RX for TDD

Issue 2-1-4:  CQI table 
Agree option 1

Issue 2-1-5:  Others 
Agree option 1; wideband is relevant for the static channel and is the same as for IAB

	Huawei
	Issue 2-1-1: Whether define CQI reporting 
We agree with Option 1a.
Issue 2-1-2:  Propagation condition
AWGN channel can be further selected that is same as IAB-MT.
Issue 2-1-3:  CSI-RS configuration and CSI reporting
Periodic CSI-RS configuration and CSI reporting can be further selected that is same as IAB-MT.
Issue 2-1-4:  Antenna configuration 
We agree with Option 2.
Issue 2-1-4:  CQI table 
We agree with Option 1.
Issue 2-1-5:  Others 
Wideband configuration can be further selected that is same as IAB-MT.

	ZTE
	Issue 2-1-1: Whether define CQI reporting 
We are agree with option 1a.
Issue 2-1-2:  Propagation condition
In TS38.176-1, we can find that CQI requirements was defined based on AWGN propagation condition. So we prefer AWGN.
Issue 2-1-3:  CSI-RS configuration and CSI reporting 
In our understanding, CSI-RS configuration can be same as IAB-MT. So we think option 1 is OK.
Issue 2-1-4:  Antenna configuration 
Option 1.
Issue 2-1-4:  CQI table 
Option 1.
Issue 2-1-5:  Others 
Option 1.

	Qualcomm
	Issue 2-1-1: Whether define CQI reporting 
We support Option 1a.
Issue 2-1-2:  Propagation condition
A static channel or very slow fading would be desirable.
Issue 2-1-3:  CSI-RS configuration and CSI reporting
Periodic CSI reporting should be the baseline.
Issue 2-1-4:  Antenna configuration 
We should align the antenna configuration among all the tests.
Issue 2-1-4:  CQI table 
We agree with Option 1.
Issue 2-1-5:  Others 
Wideband configuration should be enough.

	Nokia
	Issue 2-1-1: Whether define CQI reporting 
Agree with the WF and option 1a.
Issue 2-1-2:  Propagation condition
Option 1: With the consideration of fix deployment of NCR-MT, static channel can be considered. 
Issue 2-1-3:  CSI-RS configuration and CSI reporting 
Option 1: Periodic, similar to IAB-MT. 
Issue 2-1-4:  Antenna configuration 
Option 2: 2x2 (FR2) and 2x4 (FR1).
Issue 2-1-4:  CQI table 
Agree with the WF.
Issue 2-1-5:  Others 
Option 1: wideband would be sufficient; as also in the case of IAB.



Sub topic 2-2 
	Company
	Comments

	Ericsson
	Issue 2-2-1: Whether define PMI reporting 
We do not have a strong view; since the NCR will be a fixed network node with a backhaul link it is not strictly necessary to impose PMI reporting.

Issue 2-2-2: Antenna  configuration 
There is a mistake in our contribution; we also support 4R for TDD

Issue 2-2-3: Codebook 
Agree option 1

Issue 2-2-4:  CSI-RS configuration and CSI reporting 
We prefer to consider aperiodic; this would align to IAB

Issue 2-2-5:  Others
We prefer to consider wideband; this would align to IAB

	Huawei
	Issue 2-2-1: Whether define PMI reporting 
We agree with Option 1a.
Issue 2-2-2: Antenna  configuration 
We agree with Option 2.
Issue 2-2-3: Codebook 
We agree with Option 1.
Issue 2-2-4:  CSI-RS configuration and CSI reporting 
Periodic CSI-RS configuration and CSI reporting can be further selected that is same as IAB-MT.
Issue 2-2-5:  Others
Wideband configuration can be further selected that is same as IAB-MT.

	ZTE
	Issue 2-2-1: Whether define PMI reporting
In our understanding, the deployment of NCR-MT is fixed and only carriers control information. So we can compromise.
Issue 2-2-2: Antenna  configuration 
Issue 2-2-3: Codebook 
Option 1 is ok.
Issue 2-2-4:  CSI-RS configuration and CSI reporting 
Similar with IAB-MT.
Issue 2-2-5:  Others
Similar with IAB-MT.

	Qualcomm
	Issue 2-2-1: Whether define PMI reporting 
We support Option 1a in principle but we should also align with the antenna configurations.
Issue 2-2-2: Antenna  configuration 
Either option seems ok
Issue 2-2-3: Codebook 
We agree Option 1.
Issue 2-2-4:  CSI-RS configuration and CSI reporting 
Periodic reporting should be fine.
Issue 2-2-5:  Others
Wideband configuration should be enough.

	Nokia
	Issue 2-2-1: Whether define PMI reporting 
Option 2: No requirements for PMI reporting. We expect that the deployment of NCR functionality is not random. As part of the network, strong LoS propagation conditions for the deployment of NCR might be preferable in the network planning. Hence, NCR will have stable link quality without sporadic interference. With considerably stable radio environments, the usefulness of PMI reporting is limited as their values would not change frequently. Furthermore, PMI is defined to improve throughout (comparison of TPut with randomized and real feedback), but in NCR-MT there is no data traffic expected over the C-link. 
Issue 2-2-2: Antenna  configuration 
Not Relevant due to Option 2 in Issue 2-2-1. 
Issue 2-2-3: Codebook 
Not Relevant due to Option 2 in Issue 2-2-1.
Issue 2-2-4:  CSI-RS configuration and CSI reporting 
Not Relevant due to Option 2 in Issue 2-2-1. 
Issue 2-2-5:  Others
Not Relevant due to Option 2 in Issue 2-2-1. 



Sub topic 2-3
	Company
	Comments

	Ericsson
	Issue 2-3-1: Whether to define RI reporting 
Actually since we propose to consider only rank 1 PDSCH above, we would propose that if we agree rank 1 only then no need for an RI test.

Issue 2-3-2: Antenna configuration
There is a mistake in our contribution; we propose also 4RX for TDD

Issue 2-3-3:  CSI-RS configuration and CSI reporting 
We would prefer to consider periodic only; this would align to IAB

Issue 2-3-4:  Others
Agree; this aligns to IAB

	Huawei
	Issue 2-3-1: Whether to define RI reporting 
It is fine for us to not consider RI reporting if only 1-layer cases are defined.
Issue 2-3-2: Antenna configuration
We agree with Option 2.
Issue 2-3-3:  CSI-RS configuration and CSI reporting 
Periodic CSI-RS configuration and CSI reporting can be further selected that is same as IAB-MT.
Issue 2-3-4:  Others
Wideband configuration can be further selected that is same as IAB-MT.

	ZTE
	Issue 2-3-1: Whether to define RI reporting
It’s up to issue 1-2-2.
Issue 2-3-2: Antenna configuration
Issue 2-3-3:  CSI-RS configuration and CSI reporting 
Similar with IAB-MT.
Issue 2-3-4:  Others
Similar with IAB-MT.

	Qualcomm
	Issue 2-3-1: Whether to define RI reporting 
We agree with Option 1a.
Issue 2-3-2: Antenna configuration
Option 2 seems better. 
Issue 2-3-3:  CSI-RS configuration and CSI reporting 
Periodic reporting should be enough.
Issue 2-3-4:  Others
Wideband is enough.

	Nokia
	Issue 2-3-1: Whether to define RI reporting 
Option 2: No requirements for RI reporting. We expect that the c-link NCR-MT will carry low data rate, and 1-layer is sufficient. As there is only one possibility of number of layers to be considered, there is no need to have RI reporting, as the rank will always be 1.
Issue 2-3-2: Antenna configuration
Not Relevant due to Option 2 in Issue 2-3-1. 
Issue 2-3-3:  CSI-RS configuration and CSI reporting 
Not Relevant due to Option 2 in Issue 2-3-1. 
Issue 2-3-4:  Others
Not Relevant due to Option 2 in Issue 2-3-1. 



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 2-1-1: Whether define CQI reporting 
Sub-topic #1
	Tentative agreements:
Reuse the existing requirements for CQI
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 2-1-2:  Propagation condition

	Tentative agreements:
Candidate options:
· Option 1: static channel (Ericsson,Nokia,QC)
· Option 2: AWGN(ZTE,Huawei)

Recommendations for 2nd round:
Further discuss remaining options. 

	Issue 2-1-3:  CSI-RS configuration and CSI reporting 

	Tentative agreements:
Periodic
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 2-1-4:  Antenna configuration 

	Tentative agreements:
Candidate options:
· Option 1: 2x2, 2x4(Ericsson,ZTE,Huawei,QC)
· Option 2: 2x2 (FR2) and 2x4 (FR1).(Nokia)
Recommendations for 2nd round:
Further discuss remaining options. Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Issue 2-1-5:  CQI table 

	Tentative agreements:
Table 2 
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 2-1-6:  Others 

	Tentative agreements:
wideband

Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement and no further discussion is needed.

	Issue 2-2-1: Whether define PMI reporting 

	Tentative agreements:
Candidate options:
· Option 1: Yes (Huawei,QC)
· Option 1a : Reuse  PMI demodulation requirements from TS 38101-4.
· Option 2: No  (Nokia,Ericsson,ZTE)

Recommendations for 2nd round:
Further discuss remaining options. 

	Issue 2-2-2: Antenna  configuration(if necessary) 

	Tentative agreements:
Candidate options:
· Option 1: 4TX and 8TX for all FDD (2R,4R)and TDD(2R,4R) cases (Ericsson, ZTE,QC)
· Option 2: 4TX/8TX; 2RX/4RX (Huawei,QC) 

Recommendations for 2nd round:
Depends on Issue 2-2-1.

	Issue 2-2-3: Codebook (if necessary) 


	Tentative agreements:
single panel codebook
Candidate options:
Recommendations for 2nd round:
Depends on Issue 2-2-1.

	Issue 2-2-4:  CSI-RS configuration and CSI reporting (if necessary) 


	Tentative agreements:
Candidate options:
· Periodic(Nokia,ZTE,Huawei,QC)
· Aperiodic(Ericsson)

Recommendations for 2nd round:
Depends on Issue 2-2-1.

	Issue 2-2-5:  Others(if necessary) 


	Tentative agreements:
wideband

wideband

Candidate options:
Recommendations for 2nd round:
Depends on Issue 2-2-1.

	Issue 2-3-1: Whether to define RI reporting 

	Tentative agreements:
Candidate options:
· Option 1: Yes (QC)
· Option 1a:  Reuse UE requirement.
· Option 2:  No (Nokia,Ericsson,ZTE,Huawei)
Recommendations for 2nd round:
Further discuss remaining options. 

	Issue 2-3-2: Antenna configuration (if necessary) 
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Depends on Issue 2-3-1.

	Issue 2-3-3:  CSI-RS configuration and CSI reporting  (if necessary) 

	Tentative agreements:
periodic
Candidate options:
Recommendations for 2nd round:
Depends on Issue 2-3-1.

	Issue 2-3-4:  Others (if necessary) 

	Tentative agreements:
wideband
Candidate options:
Recommendations for 2nd round:
Depends on Issue 2-3-1.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Companies views’ collection for 2nd round 
 Open issues
Sub -topic 2-1
Issue 2-1-2:  Propagation condition
· Option 1: static channel (Ericsson,Nokia,QC)
· Option 2: AWGN(ZTE,Huawei)
· Recommended WF
· To be discussed .
Issue 2-1-4:  Antenna configuration 
· Option 1: 2x2, 2x4(Ericsson,ZTE,Huawei,QC)
· Option 2: 2x2 (FR2) and 2x4 (FR1).(Nokia)
· Recommended WF
· To be discussed .
	Company
	Comments

	XXX
	Issue 2-1-2:  Propagation condition
Issue 2-1-4:  Antenna configuration 

	
	




Sub -topic 2-2
Issue 2-2-1: Whether define PMI reporting 
· Option 1: Yes (Huawei,QC)
· Option 1a : Reuse  PMI demodulation requirements from TS 38101-4.
· Option 2: No  (Nokia,Ericsson,ZTE)
· Recommended WF
· To be discussed.
	Company
	Comments

	XXX
	Issue 2-2-1: Whether define PMI reporting 

	
	



Sub -topic 2-3
Issue 2-3-1: Whether to define RI reporting 
· Option 1: Yes (QC)
· Option 1a:  Reuse UE requirement.
· Option 2:  No (Nokia,Ericsson,ZTE,Huawei)
· Recommended WF
· To be discussed .
	Company
	Comments

	XXX
	Issue 2-3-1: Whether to define RI reporting 

	
	



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	R4-xxxxxx
	WF on NCR-MT demodulation requirements
	ZTE
	To capture agreements



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2304459
	
	On NCR Demodulation Performance Requirements
	Nokia
	Noted
	

	R4-2304555
	
	Network controlled repeater demodulation requirements
	Ericsson
	Noted
	

	R4-2304671
	
	Discussion on demodulation performance requirements for NCR-MT
	ZTE
	Noted
	

	R4-2305487
	
	Discussion on demodulation performance requirements for NR network-controlled repeaters
	Huawei
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

