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Introduction
This email thread discusses the general and CRS-IM part in the Rel-17 further demodulation performance enhancement WI in agenda 9.11.1 and 9.11.2.3.
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: Invite companies to provide comments in section 1.3, 2.3 and 3.3.
· According to Session Chair’s announcement, the GTW session for CRS-IM would probably be switched to Thursday. It is appreciated if companies can add your comments & response before 20:00 UTC Wednesday, and so moderator can provide a brief summary before the GTW session.
· 2nd round: 
· TBA

Topic #1: General
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2209417
	China Telecom
	Updated work plan for Further enhancement on NR demodulation performance WI


Open issues
No open issues.
Companies views’ collection for 1st round 
Updated work plan comments collection
	tdoc number
	Comments collection

	R4-2209417
	Apple: We agreed in last meeting not to define requirements in Scenario 2 for MMSE-IRC in ICI. Also, the SR from RAN#95e indicates completion in June 2022, should the last row for RAN4 #104 (Aug 2022) be deleted?

	
	Qualcomm: CR Work Split for 30kHz is pending on the outcome of whether to define tests for 30kHz SCS. CMCC should be added for simulation results collection for 30kHz, if it is agreed.

	
	

	
	


Summary for 1st round
	tdoc number
	Title/Content
	CRs/TPs Status update recommendation  

	R4-2209417, CTC
	Updated work plan
	Revised



Topic #2: CRS-IM for general and 15kHz SCS scenario
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2209527
	ZTE
	CRS-IM simulation results (15 kHz FDD and TDD)

	R4-2209408
	China Telecom
	Simulation results for CRS-IM for 15kHz SCS scenario

	R4-2209409
	China Telecom
	Observation 1: UE can always ensure high reliable PBCH decoding for the first dominant interference cell. For the second interference cell, considering the real network deployment, UE can assume channel bandwidth can be the same for all LTE interference cells.
Proposal 1: Define another set of test setup with only inter-RAT MO configured, for the UE supporting CRS-IM without the assistance of network signalling on LTE channel bandwidth, and no requirement difference with the test the new NWA signalling on LTE CBW configured.
Proposal 2: For the test with only inter-RAT MO configured, supportive for TE to start calculating the PDSCH TP after N inter-RAT measurement periods. We support N=4 which is a common NW configuration.
Observation 2: CRS-IM under 2Tx CRS interference can achieve similar performance gain compared with 4Tx interference under FDD condition, and can achieve even larger performance gain under TDD condition.
Observation 3: 2Tx is very common network configuration in practical and it is the scenario in our deployment.
Proposal 3: Support to use 2Tx for scenario 1.
Observation 4: For 2Tx cases, there is only 12 REs per PRB which are occupied by the serving cell CRS, which means overhead of 12 can already ensure the effective code rate will not increase by serving cell CRS rate matching.
Proposal 4: In case 2Tx CRS port is agreed for scenario 1, we propose to use overhead of 12.
Observation 5: In Rel-16 LTE-NR coexistence tests, no user data is scheduled on slots with LTE PBCH/PSS/SSS. And LTE PBCH/PSS/SSS may also impact the PDSCH performance.
Proposal 5: Not to schedule PDSCH data on slots with LTE PBCH/PSS/SSS for both scenario 1 and scenario 2.

	R4-2207803
	Apple Inc.
	Observation #1: Demodulation requirements typically do not have inter-RAT MO configured.
Observation #2: Max TP would be different between test cases with and without inter-RAT MO
Observation #3: Impact of errors in detection of parameters with inter-RAT measurement may not be accounted for in simulation results.
Observation #4: Test requirements for schemes with NWA signaling and with detection of parameters by inter-RAT measurements cannot be the same.
Proposal #1: Do not define requirement in scenario 2 with only inter-RAT MO configured.

	R4-2208259
	Nokia, Nokia Shanghai Bell
	Capability#1 (Scenario 1)
Observation 1: It is unclear if Capability #1 should directly state that UE can perform CRS-IM both with and without Rel-17 new RRC network assistant signalling.
Observation 2: The statement that “UE can perform CRS-IM without Rel-17 new RRC network assistant signalling in scenario 1” opens for NWA also in scenario 1, it is unclear if requirements shall be created for the case where NWA is provided in scenario 1.
Proposal 1: RAN4 to discuss if NWA shall be part of optional capability #1 description.
Proposal 2: RAN4 to discuss if requirements shall be introduced for scenario 1 both with and without NWA signalling.
Capability#2+Capability#3 (Scenario 2)
Observation 3: It is currently not decided to introduce test-setup and/or requirements for inter-RAT MO configured.
Observation 4: In case test-setup and/or requirements for inter. RAT MO configured is agreed, it should be discussed if a UE tested for one of the capabilities (capability#2 / capability#3) would not require being tested for the other capability.
Proposal 3: In case test-setup and/or requirements for inter-RAT MO configured are agreed, a UE tested for either capability#2 or capability#3 can claim support for the capability not tested.

	R4-2208260
	Nokia, Nokia Shanghai Bell
	Test setup for 15 kHz SCS scenario
Test setup for scenario 2
Observation 1: In most cases, CBW of the first dominant interferer will be the same as for the 2nd interferer.
Observation 2: It can be assumed, that with sufficiently high measurement accuracy that there is no critical performance loss with compared to NWA when the CBW is detected using InterRAT MO.
Observation 3: We do not see it as relevant for the test, if the interferer CBW is detected by the UE before the scheduling of PDSCH. In addition, we assume there is no change in the interferer CBW during the test run.
Observation 4: In case the CBW is detected with sufficiently high measurement accuracy by the UE, there is little to no difference between testing with InterRAT MO and NWA, hence the same requirements can be used for both.
Proposal 1: Define only one set of requirements for scenario 2 for both InterRAT MO and NWA. The requirements shall be derived from simulations assuming NWA.
Proposal 2: Define test cases for both InterRAT MO and NWA.
Proposal 3: With one set of performance requirements and if a UE supports both InterRAT MO and NWA for CRS-IM, it is only required that the UE pass the requirements for one of the test cases.
Tx antenna and LTE CRS port number
Observation 5: 2 CRS ports are the most common setup used by networks.
Proposal 4: Use 2 CRS ports in case simulations show no difference between 2 CRS and 4 CRS ports for scenario2.

	R4-2208261
	Nokia, Nokia Shanghai Bell
	Draft CR for 38_101-4 CRS-IM 15KHz SCS Scenario - General and applicability sections

	R4-2208420
	CMCC
	Draft CR on TDD PDSCH CRS-IM demod requirements for Scenario2 with overlapping spectrum for LTE and NR 15kHz SCS

	R4-2208421
	CMCC
	Proposal 1: Also define the set of test setup with only inter-RAT MO configured.
Proposal 2: The same test requirements for CRS-IM can be applied in the two sets of test setup.
Proposal 3: During the beginning of the test, N x inter-RAT measurement period is needed for UE to acquire LTE channel bandwidth before PDSCH scheduling of serving cell.
Proposal 4: Inter-RAT MO is only configured during the period of N x inter-RAT measurement.

	R4-2209147
	ZTE Corporation
	Proposal 1: It is necessary to define the other set of test set up with only inter-RAT MO configured.
Proposal 2: N x inter-RAT measurement period where N is the number of inter-RAT measurement configuration and N is 4.
Proposal 3: The inter-RAT MO is only configured during the beginning of the test.

	R4-2209404
	China Telecom
	Simulation assumptions for CRS-IM (for 15kHz FDD and TDD)

	R4-2209410
	China Telecom
	Draft CR on adding FRC for CRS-IM 15kHz SCS test requirements

	R4-2209411
	China Telecom
	Draft CR on FDD PDSCH CRS-IM demod requirements for DSS Scenario

	R4-2209692
	Ericsson
	Proposal 1: Define the other set of test setup with only inter-RAT MO configured.
Proposal 2: Assume no error in LTE CBW detection.
Proposal 3: Apply same test requirements for two sets of test setup.
Observation 1: For the testing of the other test setup with inter-RAT MO configured, UE needs time to do the blind detection to acquiring LTE CBW. In this case, the Network needs to consider the measurement period before UE starting CRS-IM receiver.
Observation 2: RRM session has already defined the measurement time as TMeasure, E-UTRAN FDD.
Proposal 4:  Follow the RRM definition and consider the whole timing for UE to acquire neighboring LTE cells CBW to be the TMeasure, E-UTRAN FDD = 2s
Proposal 5:  Consider such scheduling time to be as one of the applicability rules and captured in the specification.
Proposal 6: Capture the time needed for UE to acquire LTE channel bandwidth as N x inter-RAT measurement period into the LS.
Observation 3: there is reasonable gain (>1dB) for 2Tx, 2Rx and 2Tx, 4Rx.

	R4-2209694
	Ericsson
	Simulation results for CRS-IM

	R4-2209695
	Ericsson
	Draft CR on TDD PDSCH CRS-IM demod requirements for DSS Scenario

	R4-2209794
	MediaTek Inc.
	Observation 1: The performance gap between LLR weighting and Rel-15 CRS serving cell rate matching is quite small for both 2T2R and 2T4R cases.
Proposal 1: We propose not to define CRS-IM receiver requirements for the case of 2 CRS ports.

	R4-2209795
	MediaTek
	Draft CR to TS38.101-4, interference model for CRS-IM receiver

	R4-2209815
	Huawei, HiSilicon
	Observation 1: If only test with NWA is introduced, the type of UEs not relaying on NWA will can’t be tested.
Proposal 1: Introduce the test with inter-RAT MO configured.
Proposal 2: Use Gap pattern 0 for CRS-IM scenario 2 requirements definition.
Proposal 3: The test design should satisfy the RRM requirements that UE shall be able to identify a new detectable FDD cell within TIdentify, E-UTRAN FDD (6240ms for gap pattern 0) for FDD or T_(Identify,E-UTRAN TDD) (6240ms for gap pattern 0) for TDD
Observation 2: It was agreed inter-RAT MO configuration is one of signalling to inform UE enable CRS-IM, there is the risk that UE will disable CRS-IM during the test that if inter-RAT MO is only configured during the beginning of the test.
Proposal 4: Configure inter-RAT MO through the test.
Observation 3: Considering the limitation of MGL and MGRP, UE can only perform PBCH decoding one time per 40ms.
Observation 2: The PBCH BLER of stronger interference cell is about 0 for both 4T2R and 4T4R. The PBCH BLER of weaker interference cell is 0.1405 for 4T2R and 0.0149 for 4T4R.
Proposal 5: Set time for decoding PBCH to 500ms to ensure the probability that UE decode weaker cell’s PBCH successfully is at least 99.99%
Proposal 6: PDSCH is scheduled after TIdentify, E-UTRAN FDD+500ms for FDD and TIdentify, E-UTRAN TDD+ 500ms for FDD
Proposal 7: Reuse the requirement of case with NWA for case with inter-RAT MO.

	R4-2209816
	Huawei, HiSilicon
	Simulation results for CRS-IM with 15kHz SCS
Proposal 1: Only consider 2 CRS ports for scenario 1.

	R4-2209817
	Huawei, HiSilicon
	Draft CR: Introduction of CRS-IM receiver for 15kHz SCS FDD scenario 2

	R4-2210191
	Qualcomm Incorporated
	Proposal 1: Do not define the test setup with only inter-RAT MO configured.

	R4-2209738
	Nokia, Nokia Shanghai Bell
	Draft CR for 38_101-4 Abbreviations section


Open issues summary
[bookmark: _Toc79478141]Sub-topic 2-1: Test with only inter-RAT MO configured for scenario 2 
Issue 2-1-1: Whether to introduce the test with only inter-RAT MO configured
· Status in RAN#102-e in the WF R4-2207239
· Define one set of test setup with the new NWA signalling on LTE CBW configured. 
· FFS whether to define the other set of test setup with only inter-RAT MO configured:
· FFS whether the same test requirements for CRS-IM can be applied in the two sets of test setup, considering that:
· Whether or not to assume no error in LTE CBW detection: 1) based on PBCH decoding and/or power detection for the two interferers with different power level, or 2) based on PBCH decoding and/or power detection for the first dominant interferer.
· TE does not start PDSCH scheduling of serving cell until UE acquires LTE channel bandwidth, further discuss the time needed for UE to acquire LTE channel bandwidth:
· Option A: N x inter-RAT measurement period where N is the number of inter-RAT measurement configuration. One candidate value for N is 4, and other values are not precluded. FFS for the inter-RAT measurement period.
· Other options are not precluded
· Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test
· Proposals on whether to define the test with only inter-RAT MO configured:
· Option 1: Yes (China Telecom, Nokia, CMCC, ZTE, E///, Huawei)
· CTC, ZTE, HW: It is important to have a test setup to verify the UE performance of obtaining the CHBW information by power detection and/or PBCH decoding.
· Option 2: No (Apple, QC)
· QC: It mixes demod and RRM aspects significantly and requirements are expected to be similar to the test defined with NWA signaling.
· Recommended WF
· Further discuss and aim to make decision in the first week of the meeting

Issue 2-1-2: Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2 (if introduced)
· Proposals 
· Option 1: Yes (China Telecom, Nokia, CMCC, ZTE, E///, HW)
· CTC, Nokia, CMCC: UE can always ensure high reliable PBCH decoding for the first dominant interference cell. For the second interference cell, UE can assume channel bandwidth be the same for all LTE interference cells, which is aligned with the default assumptions of the same CHBW for LTE cells in scenario 1.
· ZTE, E///: It is reasonable to assume no error for PBCH decoding
· HW: 
· UE can assume reliable PBCH decoding. For the second interference cell, the PBCH can be decoded successfully with probability of 99.99% assuming 5 independent PBCH transmissions.
· UE can also do blind detection of LTE CHBW without PBCH decoding, which can achieve the similar LLR weighting performance compared to with new NWA on LTE CHBW.
· Option 2: No (Apple)
· Apple: Max TP would be different between test cases with and without inter-RAT MO, as inter-RAT MO would result in some unavailable subframes for PDSCH transmission. Impact of errors in detection of parameters with inter-RAT measurement may not be accounted for in simulation results.
· Recommended WF
· Two aspects are considered:
· Regarding the impact of errors in LTE CHBW information acquisition by PBCH decoding and/or power detection, majority companies think it is reasonable to assume error-free LTE CHBW information acquisition. Can we go with majority companies’ view?
· Regarding the unavailable slots for NR PDSCH transmission, it is discussed in Issue 2-1-3.

Issue 2-1-3: Extra time for CHBW information detection in the test with only inter-RAT MO configured (if introduced)
· Proposals 
· Option 1: TE to wait N x inter-RAT measurement periods before starts PDSCH scheduling where N is the number of inter-RAT measurement configuration, and N=4 (China Telecom, CMCC, ZTE)
· Option 2: PDSCH is scheduled after TIdentify, E-UTRAN FDD+500ms for FDD and TIdentify, E-UTRAN TDD+ 500ms for FDD, where 500ms is the time for UE to decode cell 2 PBCH within 5 coherent times (100ms for TDLA30-10) to reach 99.99% (1 - 0.145) PBCH accuracy (Huawei)
· According to the RRM requirements, TIdentify, E-UTRAN FDD is 3840ms for gap pattern 0 for FDD and TDD.
· With the above, PDSCH is scheduled after 3840 +500ms = 4340ms for FDD and TDD.
· Option 3: Follow the RRM definition and consider the whole timing for UE to acquire neighboring LTE cells CBW to be the TMeasure, E-UTRAN FDD = 2s, and consider such scheduling time to be as one of the applicability rules and captured in the specification, and capture the time needed for UE to acquire LTE channel bandwidth as N x inter-RAT measurement period into the LS (E///)
· Recommended WF
· There are 3 aspects to be discussed:
· 1) In the test with only inter-RAT MO configured for scenario 2 (if introduced), is it agreeable to schedule NR PDSCH and measure the throughput after a certain time period?
· 2) The length of the time period: 4.34 s (in option 2) or 2 s (in option 3)?
· 3) Is it necessary to send LS to RAN2 and to define a timer based on the time period needed?

Issue 2-1-4: Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test
· Proposals 
· Option 1: Inter-RAT MO is only configured during period of N x inter-RAT measurement (CMCC, ZTE)
· Option 2: Configure inter-RAT MO through the test (Huawei)
· HW: Taking into account it was agreed inter-RAT MO configuration is one of signalling to inform UE enable CRS-IM, there is the risk that UE will disable CRS-IM during the test that if inter-RAT MO is only configured during the beginning of the test.
· Recommended WF
· Encourage comments to each of the options
· For proponent of option 2, it is encouraged to feedback whether there will be unavailable slots for NR PDSCH throughout the whole test.

Issue 2-1-5: Test applicability if two test setups are introduced for scenario 2
· Proposals on the test applicability in case it is agreed define two sets of test setup for scenario 2
· Option 1: If a UE supports both InterRAT MO and NWA for CRS-IM (Capability #2 and Capability #3), it is only required that the UE pass the requirements for one of the test cases (Nokia)
· Recommended WF
· Encourage feedback

Sub-topic 2-2: Test parameters
Issue 2-2-1: Tx antenna and LTE CRS port number for scenario 1
· Status in RAN#102-e in the WF R4-2207239
· For scenario 1, companies to bring simulation results for both 2 CRS and 4 CRS ports, and further decide whether to define requirements for 2 CRS or 4 CRS ports in the next meeting based on the performance gain.
· For scenario 2, only cover 4 CRS ports
· Companies’ observations based on CRS-IM performance for 2Tx
· CTC, Huawei: CRS-IM under 2Tx CRS interference can achieve similar performance gain compared with 4Tx CRS interference for FDD, and can achieve larger performance gain for TDD.
· E///: There is reasonable gain (>1dB) for 2Tx, 2Rx and 2Tx, 4Rx
· MTK: The performance gap between LLR weighting and Rel-15 CRS serving cell rate matching is quite small for both 2T2R and 2T4R cases
· Proposals
· Option 1: 2 CRS ports (CTC, Nokia, Huawei)
· Option 2: 4 CRS ports (MTK)
· Recommended WF
· For scenario 1, can we go with 2 CRS ports based on the majorities’ view?

Issue 2-2-2: Overhead for TBS determination if 2Tx is used for scenario 1
· Agreement in RAN#101-e in the WF R4-2120705
· Overhead as 18 when Rel-15 CRS-RM is configured for the target cell (Scenario 1), and overhead as 0 for scenario 2.
· Proposals
· Option 1: In case 2Tx CRS port is agreed for scenario 1, use overhead of 12. (CTC)
· CTC: For 2Tx cases, there is only 12 REs per PRB which are occupied by the serving cell CRS, which means overhead of 12 can already ensure the effective code rate will not increase by serving cell CRS rate matching.
· CTC, HW, E///, MTK: 12 is used in the simulation for 2 CRS ports.
· Recommended WF
· Is option 1 agreeable?

Issue 2-2-3: Whether to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS
· Proposals
· Option 1: Not to schedule PDSCH data on slots with LTE PBCH/PSS/SSS for both scenario 1 and scenario 2. (CTC)
· CTC: In Rel-16 LTE-NR coexistence tests, no user data is scheduled on slots with LTE PBCH/PSS/SSS. LTE PBCH/PSS/SSS may also impact the NR PDSCH performance.
· Recommended WF
· Encourage feedback.

Sub-topic 2-3: UE capability description and testing for scenario 1
Issue 2-3-1: UE capability description and testing for scenario 1
· Related agreement in the approved LS in R4-2207238
· With the above default network configuration assumptions, RAN4 has agreed that for UE supporting Capability #1, the UE can perform CRS-IM without Rel-17 new RRC network assistant signalling in scenario 1. For UE supporting Capability #2, the UE can perform CRS-IM without Rel-17 new RRC network assistant signalling in scenario 2 with 15 kHz SCS when MeasObjectEUTRA IE is configured and the configured measurement gaps overlap with neighbour LTE cell PBCH position. 
· Meanwhile, new RRC based network assistant signalling is agreed to be introduced to assist CRS-IM in Rel-17, and the Rel-17 new RRC signalling are optionally to be indicated to UE supporting Capability #1 and Capability #2.
· Proposals:
· Proposal 1: RAN4 to discuss if NWA shall be part of optional capability #1 description (Nokia)
· Nokia: It is not clear, if capability#1 should state that it can work also with NWA in the capability section.
	Support of neighboring LTE cell CRS-IM in DSS scenario with NR 15 kHz SCS ([Capability #1]), with and without the assistance of network signaling on LTE channel bandwidth
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.x
Clause 5.2.3.1.x
	UE can support the feature on the CC(s) in a band only if the UE indicates support of rateMatchingLTE-CRS on that band.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.x
Clause 5.2.3.2.x
	


· Proposal 2: RAN4 to discuss if requirements shall be introduced for scenario 1 both with and without NWA signalling. (Nokia)
· Recommended WF
· Encourage feedback

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Company A
	Sub-topic 2-1: Test with only inter-RAT MO configured for scenario 2 
Issue 2-1-1: Whether to introduce the test with only inter-RAT MO configured

Issue 2-1-2: Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2 (if introduced)

Issue 2-1-3: Extra time for CHBW information detection in the test with only inter-RAT MO configured (if introduced)

Issue 2-1-4: Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test

Issue 2-1-5: Test applicability if two test setups are introduced for scenario 2

Sub-topic 2-2: Test parameters
Issue 2-2-1: Tx antenna and LTE CRS port number for scenario 1

Issue 2-2-2: Overhead for TBS determination if 2Tx is used for scenario 1

Issue 2-2-3: Whether to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS

Sub-topic 2-3: UE capability description and testing for scenario 1
Issue 2-3-1: UE capability description and testing for scenario 1


	
	Sub-topic 2-1: Test with only inter-RAT MO configured for scenario 2 
Issue 2-1-1: Whether to introduce the test with only inter-RAT MO configured

Issue 2-1-2: Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2 (if introduced)

Issue 2-1-3: Extra time for CHBW information detection in the test with only inter-RAT MO configured (if introduced)

Issue 2-1-4: Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test

Issue 2-1-5: Test applicability if two test setups are introduced for scenario 2

Sub-topic 2-2: Test parameters
Issue 2-2-1: Tx antenna and LTE CRS port number for scenario 1

Issue 2-2-2: Overhead for TBS determination if 2Tx is used for scenario 1

Issue 2-2-3: Whether to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS

Sub-topic 2-3: UE capability description and testing for scenario 1
Issue 2-3-1: UE capability description and testing for scenario 1


	Huawei
	Issue 2-1-1: Whether to introduce the test with only inter-RAT MO configure
We strongly support option 1. As proposed in our contribution, we should introduce one test case for UE supporting CRS-IM in scenario 2 without NWA. Such UE will not be verified if no test is introduced. As for some companies’ concern that it will mix the requirements with RRM and demod. We summary the test setup as follows to make more clear.
The whole test can be divided to two period. 
· The measurements Gap is configured through the test.
· Period 1 is used for identifying the LTE cells, measurement and performing PBCH decoding, without PDSCH transmission. UE shall get the cell ID and CBW information after period 1.
· Period 2 is used for PDSCH decoding, PDSCH will be transmitted in all DL slots except for slots in measurements gap which means slots in measurement gap are not used for ACK/NACK statistics. 
Although absolute TP is reduced in such test, our requirements is targeted for relative throughput which means the target SNR will not be affected.
If we set feasible duration for period 1 to ensure UE identify the LTE cells correctly and acquire correct CBW information, there is no difference from demodulation view compared to test with NWA except for some slots not used for PDSCH transmission which is not a big issue as analysis above.
Also, measurement gap in Period 2 is used to indicate UE the presence of LTE cells and keep the CRS-IM open, we don’t define any measurement requirements in Period 2.
Issue 2-1-2: Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2 (if introduced)
Based on our understanding, there are following difference for test with inter-RAT MO configured compared to test with NWA.
1) Errors of identifying LTE cells
2) Errors of decoding PBCHs
3) Unavailable slots for PDSCH transmission
As analysed in Issue 2-1-1. 1) and 3) can be ignored by setting feasible duration for Period 1. For 2), as we discussed in  issue 2-1-3, it can also be ignored if the decoding times is enough. Therefore, we think the requirements can be reused from NWA test.

Issue 2-1-3: Extra time for CHBW information detection in the test with only inter-RAT MO configured (if introduced)
As proposed in our contribution, Extra time for CBW information detection includes duration of identifying LTE cells and PBCH decoding.
The duration of identifying LTE cells which is specified by RRM can be denoted as follows:
,


 (For Gap Pattern ID0) (In Table 9.4.1-1 of TS 38.133)

For PBCH decoding, our understanding is it is more feasible to make UE acquire both CBW information from PBCHs. I.e. UE will successfully decodes the two PBCHs.  It may can’t be guaranteed that all LTE cells have same CBWs, especially for the boundary between two regions. 
Some companies proposed to follow the scenario 1 that all neighbouring cells have same CBW. Our concern is that for DSS scenario, NWA information can be indicated to UE if default channel bandwidth assumption is not valid. However, for scenario 2, NWA information for CBW can’t be transmitted to UE not relying on NWA if neighbouring LTE cells don’t have same CBW. 
For times of decoding PBCH, we have provided our simulation results and analysis in our contribution that 500ms is enough to make UE decode PBCH of weaker cells successfully.
Therefore, we propose to set the total time for cell identification and PBCH decoding to 4.5s.
Issue 2-1-4: Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test
We support option 2. 
Based on our understanding, inter-RAT MO configuration is used to signal UE to open CRS-IM in scenario 2 for UE not relying on NWA(As per agreement from last meeting). UE can decode PBCH and perform measurements in each gaps to track the updates of interferences and adjust algorithm. If inter-RAT MO is closed during the test, UE will lost all the information of neighbouring cells and probably close the CRS-IM.

Issue 2-1-5: Test applicability if two test setups are introduced for scenario 2
Option 1 is OK for us.

Issue 2-2-1: Tx antenna and LTE CRS port number for scenario 1
Prefer option 1 since more gain can be observed for TDD
Issue 2-2-2: Overhead for TBS determination if 2Tx is used for scenario 1
Option 1 is fine for us

Issue 2-2-3: Whether to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS
Option 1 is fine for us.

Issue 2-3-1: UE capability description and testing for scenario 1
For proposal 1, we don’t think red part is necessary.  As per agreement in approved LS, support CRS-IM in DSS scenario can be equivalent to support CRS-IM in DSS scenario without NWA. 
For proposal 2, we don’t support introduce test with NWA in scenario 1. From the point of UE capability view, we have not introduced such a UE supporting NWA.  

	CMCC
	Sub-topic 2-1: Test with only inter-RAT MO configured for scenario 2 
Issue 2-1-1: Whether to introduce the test with only inter-RAT MO configured
Support Option 1. The test setup with NWA can’t verify the UE behavior of obtaining the CBW configuration by power detection and/or PBCH decoding, it is necessary to define the test setup without NWA for UE with Capability #2 and Capability #4. Or else, in real network without new NWA configuration, the performance of this kind of UE can’t be guaranteed.

Issue 2-1-2: Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2 (if introduced)
Support Option 1.
when UE capable of Capability #2 and #4, CRS-IM performance can be guaranteed by following:
1. The first dominant PBCH can be decoded correctly with high SINR and PBCH combination.
2. For the second dominant PBCH, there is a high probability that PBCH can also be decoded correctly with PBCH combination.
3. If UE couldn’t obtain the CBW information of the second dominant cell, then
a. It is typical case that the CBW configuration is aligned between LTE neighbouring cells. As long as UE know the bandwidth of one interference cell, then the CRS-IM performance can keep same, since the interference from second cell can be detected by power difference detection in LLR weighting processing.
b. UE can also perform power detection to obtain the CBW information.
With all above inurement, we think the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2. 

Issue 2-1-3: Extra time for CHBW information detection in the test with only inter-RAT MO configured (if introduced)
We think Option 1 and Option 3 are similar options which UE should decode PBCH during N*TMeasure, E-UTRAN XDD. If UE has already detected these neighbouring cells, then we think this period is enough for UE to decode PBCHs, since multiple PBCHs can be detected and decoded during this period.
While if UE hasn’t detected theses neighbouring cells, then we think Option 2 (TIdentify, E-UTRAN XDD +500ms) make more sense.
Therefore, we prefer to use either ‘Option 1 + detected neighbouring cells’ or ‘Option 2 + undetected neighbouring cells’. 

Issue 2-1-4: Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test
we prefer to configure inter-RAT MO during the beginning of the test. The inter-RAT MO is included in RRC-Reconfiguration message, we don’t expect frequent RRC-Reconfiguration message in real network.
Another issue is whether MG is configured only during the beginning of the test or throughout the test. In order to avoid the CRS-IM suspend issue which raised by HW, we are fine with configure the MG throughout the test. PDSCH will not be transmitted in DL slots contains measurements gap. 

Issue 2-1-5: Test applicability if two test setups are introduced for scenario 2
We don’t prefer to introduce such applicability rule.
If UE supports both Capability #2 and #3, then whether UE use capability#2 or capability #3 depends on network provide new NWA or not. Both scenarios are valid in real network, therefore, it is better to verify that UE can perform well under two scenarios.

Sub-topic 2-2: Test parameters
Issue 2-2-1: Tx antenna and LTE CRS port number for scenario 1
We would like to try the compromise proposal: 2 Ports for FDD and 4 Ports for TDD. 

Issue 2-2-2: Overhead for TBS determination if 2Tx is used for scenario 1
Option 1.

Issue 2-2-3: Whether to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS
We are ok with Option 1.

Sub-topic 2-3: UE capability description and testing for scenario 1
Issue 2-3-1: UE capability description and testing for scenario 1
For UE capability description, we don’t support to add the clarification part, especially the “LTE channel bandwidth” part, which is not the main issue for Scenario 1.
For testing, we think there is no need to define two test cases for scenario 1, since UE will follow the default assumption to obtain the CBW, and no additional error will be introduced of this UE behavior.

	Apple
	Sub-topic 2-1: Test with only inter-RAT MO configured for scenario 2 
Issue 2-1-1: Whether to introduce the test with only inter-RAT MO configured
We support Option 2 – not to introduce requirements with only inter-RAT MO configured. Our concern is that we are mixing RRM and demod requirements with such a test set up. If requirements are expected to be the same for the 2 UE capabilities, we don’t see why we need to define requirements with Capability #2.
Issue 2-1-2: Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2 (if introduced)
We prefer to define requirements with NWA for CBW configured and the requirements will also be applicable to UE supporting capability #2.

<Added 05/11 17:00 UTC>
Issue 2-1-3: Extra time for CHBW information detection in the test with only inter-RAT MO configured (if introduced)
· 1) In the test with only inter-RAT MO configured for scenario 2 (if introduced), is it agreeable to schedule NR PDSCH and measure the throughput after a certain time period? 
· Sounds reasonable
· 2) The length of the time period: 4.34 s (in option 2) or 2 s (in option 3)?
· We need to further check. The MG configuration in the start would only allow for a measurements during gaps. Need to account for measuring only during gaps – every 20ms or 40ms based on the MGRP.
· 3) Is it necessary to send LS to RAN2 and to define a timer based on the time period needed?
· We don’t think this is necessary. 
Issue 2-1-4: Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test
Inter-RAT MO is configured by RRC, do we expect to have RRC re-configuration during the test to disable the inter-RAT MO? Also, in scenario 2 inter-RAT MO is the assumption if no other NWA is configured to indicate presence of interfering LTE cells. So the inter-RAT MO should be enabled throughout the test. 
<End Added 05/11 17:00 UTC>

Issue 2-1-5: Test applicability if two test setups are introduced for scenario 2
We prefer to define requirements with NWA for CBW configured and the requirements will also be applicable to UE supporting capability #2.
Do we expect UE to signal both capability #2 and #3? How does NW interpret such UE capability?
Sub-topic 2-2: Test parameters
Issue 2-2-1: Tx antenna and LTE CRS port number for scenario 1
We are fine with the recommended WF.
Issue 2-2-2: Overhead for TBS determination if 2Tx is used for scenario 1
We are fine with the recommended WF.

Issue 2-2-3: Whether to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS
We support Option 1. 
Sub-topic 2-3: UE capability description and testing for scenario 1
Issue 2-3-1: UE capability description and testing for scenario 1
For DSS scenario we have agreement that the UE assumes interference CBW is the same as serving cell, if no additional NWA is configured, so we don’t see why this need to be added. Since for scenario 2 there is no serving cell config, UE needs to depend on either NWA or its own detection for LTE CBW. 
Is the NWA signalling in proposal #2 for LTE CBW or other parameters?

	China Telecom
	Sub-topic 2-1: Test with only inter-RAT MO configured for scenario 2 
Issue 2-1-1: Whether to introduce the test with only inter-RAT MO configured
We support option 1. Otherwise, the UE capability #2 and #3 cannot be differentiated by RAN4 requirements. 

Issue 2-1-2: Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2 (if introduced)
Yes. For the slots with NR PDSCH scheduling, the data throughput in the two test setups is the same. 

Issue 2-1-3: Extra time for CHBW information detection in the test with only inter-RAT MO configured (if introduced)
Our views on the 3 aspects:
· 1) In the test with only inter-RAT MO configured for scenario 2 (if introduced), is it agreeable to schedule NR PDSCH and measure the throughput after a certain time period?
OK
· 2) The length of the time period: 4.34 s (in option 2) or 2 s (in option 3)?
The difference between option 2 and 3 is whether or not the cell identification time is accounted. In our understanding, time/frequency synchronization from cell identification procedure is needed to perform correct PBCH decoding. 
So, option 2 is preferred for the test setup.
· 3) Is it necessary to send LS to RAN2 and to define a timer based on the time period needed?
We don’t see a clear need for a new timer, and would like to also hear other companies’ view. 

Issue 2-1-4: Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test
Our preference is option 1 (i.e., inter-RAT MO is only configured during PBCH decoding/detection).
For option 2, with measurement gap always exists in the period for PDSCH throughput statistics, the test will become complicated. One middle way would be to not configure measurement gap (although inter-RAT MO is always configured) in the period for PDSCH throughput statistics.

Issue 2-1-5: Test applicability if two test setups are introduced for scenario 2
Option 1 is ok, and our preference is to test capability #2 (CRS-IM in non-DSS and 15 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth) if UE supports both.

Sub-topic 2-2: Test parameters
Issue 2-2-1: Tx antenna and LTE CRS port number for scenario 1
Option 1. As far as we know, 2 CRS port is the most typical configuration for DSS scenario with legacy LTE deployment. 
We can also accept CMCC’s proposal: 2 Ports for FDD and 4 Ports for TDD. We understand their intention that 4 CRS ports can be used for LTE TDD scenarios due to higher frequency.

Issue 2-2-2: Overhead for TBS determination if 2Tx is used for scenario 1
Option 1

Issue 2-2-3: Whether to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS
Option 1

Sub-topic 2-3: UE capability description and testing for scenario 1
Issue 2-3-1: UE capability description and testing for scenario 1
For scenario 1, we don’t support to introduce one more test with Rel-17 new NWA signalling. The new NWA signalling is needed only when the default network configurations are not valid. However, in the current test setup for scenario 1, all the default configurations are assumed.


	Qualcomm
	Sub-topic 2-1: Test with only inter-RAT MO configured for scenario 2 
Issue 2-1-1: Whether to introduce the test with only inter-RAT MO configured
Support Option 2. We do not want to mix demod and RRM aspects. Given that most companies agree that the requirements will be the same for both capabilities, we do not want to introduce a complex test setup.
Issue 2-1-2: Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2 (if introduced)
Yes, if PBCH decoding is given enough time. However, for power detection method, it’s reliability will depend on UE implementation and may have some errors.
Issue 2-1-3: Extra time for CHBW information detection in the test with only inter-RAT MO configured (if introduced)
1) Yes. We need to provide some time to UE to decode PBCH reliably. During that time, we cannot schedule PDSCH.
2) The length of time period should be decided based on feedback from RRM experts.
3) There is no need to define a timer in RAN2 because we are only focusing on demod requirements and there will be no RRM requirements for this feature.
Issue 2-1-4: Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test
In our opinion, it should be throughout the test so that UE doesn’t stop doing CRS-IM in the middle of the test because of no IRAT meas gap configured for a long time.
Issue 2-1-5: Test applicability if two test setups are introduced for scenario 2
There should be an applicability rule. We can decide the details after the decision on second test setup.
Sub-topic 2-2: Test parameters
Issue 2-2-1: Tx antenna and LTE CRS port number for scenario 1
We still prefer 4 Tx ports because that case is more severe for UE since it needs to estimate interference on more symbols and apply mitigation on more symbols
Issue 2-2-2: Overhead for TBS determination if 2Tx is used for scenario 1
Ok with Option 1.
Issue 2-2-3: Whether to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS
Ok with Option 1.
Sub-topic 2-3: UE capability description and testing for scenario 1
Issue 2-3-1: UE capability description and testing for scenario 1
We do not agree with such a change. It was agreed that for DSS scenario, default assumption is to use same LTE bandwidth as in rate matching configuration. If that assumption is not true, either BS can indicate the correct BW or performance degradation is expected. There is no expectation from UE to try to detect LTE BW without NWA in this case. So, “without NWA” contradicts that understanding.

	ZTE
	Sub-topic 2-1: Test with only inter-RAT MO configured for scenario 2 
Issue 2-1-1: Whether to introduce the test with only inter-RAT MO configured
Option 1 is ok. Based on our understanding, in last meeting ,we have defined two UE capabilities for scenario 2, one is support NWA signalling, another is support inter-RAT MO. Because these two UE capabilities have different ways to acquire LTE channel bandwidth, it is reasonable to introduce the test with only inter-RAT MO configuration.
Issue 2-1-2: Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2 (if introduced)
UE can make sure sufficiently high measurement accuracy by channel bandwidth detection. And the PDSCH transmission always after UE acquire the LTE channel bandwidth. TE start calculating the PDSCH TP after N inter-RAT measurement periods. So there is no requirement difference with the test the new NWA signalling on LTE CBW configured.
Issue 2-1-3: Extra time for CHBW information detection in the test with only inter-RAT MO configured (if introduced)
1) In the test with only inter-RAT MO configured for scenario 2 (if introduced), is it agreeable to schedule NR PDSCH and measure the throughput after a certain time period?
We agree with this.
2) The length of the time period: 4.34 s (in option 2) or 2 s (in option 3)?
From TS 38.133, it indicates the UE shall be able to identify a new detectable FDD cell within TIdentify, E-UTRAN FDD. So if UE identify a cell, it shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasure, E-UTRAN FDD. UE needs  total time is  TIdentify, E-UTRAN FDD to decode PBCH. On the other hand, if UE has identified FDD cell, the total time is TMeasure, E-UTRAN FDD. In order to make sure UE can decode  PBCH accurately, We think option 2 is reasonable in test.
3) Is it necessary to send LS to RAN2 and to define a timer based on the time period needed?
There is no necessary send LS to RAN2. 
Issue 2-1-4: Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test
We are OK with option 1. In our understanding,  inter-RAT MO configuration is used to signal UE to open CRS-IM in scenario 2. If inter-RAT MO is configured during the beginning of the test, UE will open CRS-IM in all test.
Issue 2-1-5: Test applicability if two test setups are introduced for scenario 2
Option 1 is ok, and we prefer to test capability #2.
Sub-topic 2-2: Test parameters
Issue 2-2-1: Tx antenna and LTE CRS port number for scenario 1
We are ok with Option 1. 
Issue 2-2-2: Overhead for TBS determination if 2Tx is used for scenario 1
We support option 1.
Issue 2-2-3: Whether to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS
Option 1 is OK.
Sub-topic 2-3: UE capability description and testing for scenario 1
Issue 2-3-1: UE capability description and testing for scenario 1
For proposal 1, we don’t support to add the red part. In our understanding, UE have clearly way to acquire LTE channel bandwidth in DSS scenario.
For proposal 2, there is no necessary to introduce for scenario 1 with NWA. In DSS scenario, we have clarify that UE will follow the default assumption to obtain the CBW.

	Nokia, Nokia Shanghai Bell
	Sub-topic 2-1: Test with only inter-RAT MO configured for scenario 2 
Issue 2-1-1: Whether to introduce the test with only inter-RAT MO configured
As using inter-RAT MO is agreed in previous meetings as a valid way to determine CBW of the interference cell, it will make sense to create test configurations for this feature. The requirements themselves can be shared between NWA and MO setups. This will also ensure that devices not supporting NWA are tested even though requirements for inter-RAT MO and NWA are decided to be the same. 
We are also open to add applicability rules to only test one of the configurations.

Issue 2-1-2: Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2 (if introduced)
Our assumption is, that a UE will be able to detect the CBW information with sufficiently high measurement accuracy to not have performance loss with respect to NWA. Hence it is enough to for RAN4 to create requirements based on the NWA configuration. There might be a slight difference in performance values, which should be within acceptable levels to re-use requirements.

Issue 2-1-3: Extra time for CHBW information detection in the test with only inter-RAT MO configured (if introduced)
We recognise the need to give the UE some time to detect the CBW. Option1 seems to be the most strait forward solution based on RRM requirements.

Issue 2-1-4: Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test
It is not expected, that the CBW will change during the test. This means, that if a UE detect the CBW in the beginning, it is not required from the perspective of continuous monitoring the CBW to have inter-RAT MO configured during the test. We do however understand the point from HW, that there might be a risk, that a UE will disable CRS-IM in case it does not continuously detect inter-RAT MO during the test. Also, from a practical perspective the MO would stay configured as long as the UE stays in the NR cell. In the end, both options are fine from our perspective, hence UE vendors can propose the option which makes most sense for their implementations.

Issue 2-1-5: Test applicability if two test setups are introduced for scenario 2
The requirements are intended to test the performance of the CRS-IM part of the implementation, not so much the CBW detection, which already covered in RRM with inter-RAT measurement requirements.
As such we see it sufficient for a UE to pass either one or the other requirement; certainly, this should hold true in the case where the same requirements are shared between both CRS-IM setups.
Concerning the question raised (among others) by Apple:
	“Do we expect UE to signal both capability #2 and #3? How does NW interpret such UE capability?”
We would expect that the UE signals all the capabilities of features it supports, with the NW then deciding which feature to use. I.e., the NW can then either use explicit NWA or not/MO, and in both cases the CRS-IM can be carried out at the UE side.

Sub-topic 2-2: Test parameters
Issue 2-2-1: Tx antenna and LTE CRS port number for scenario 1
It remains our preference to reduce testing load by having requirements only for the most common deployment, i.e., 2 CRS ports.
However, similar to prior agreements, we would like to hear if some companies have observed significant performance gains with 4 port CRS (e.g., larger than 1dB).

Issue 2-2-2: Overhead for TBS determination if 2Tx is used for scenario 1
Agree to option 1, using Xoverhead of 12.

Issue 2-2-3: Whether to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS
Option 1 seems to be inline with prior way of working.

Sub-topic 2-3: UE capability description and testing for scenario 1
Issue 2-3-1: UE capability description and testing for scenario 1
Please let us quickly explain our thinking behind this proposal:
We are in scenario 1 (i.e., CRS-RM is configured and DSS between NR serving cell and LTE interference cell), i.e., the UE is always able to employ CRS-IM based on the CRS-RM configuration alone. 
While writing the CRs it came to our mind that CRS-IM performance might differ, depending on if we additionally have CRS-IM Rel-17 NWA or not, since this new signaling potentially provides more information than CRS-RM alone.
We wanted to bring this observation to the attention of the group, to decide if the same performance requirements should be applicable to both.
In our opinion, yes, we should have the same requirement(s). And then make it clear in the applicability rules, that both cases are covered by the same requirement(s).
However, we don’t have strong opinion here. As long as every company agrees that the performance does not differ, we are fine with not having the extension.


	MediaTek
	Issue 2-1-1: Whether to introduce the test with only inter-RAT MO configured
We prefer Option 2, not to introduce requirements with only inter-RAT MO configured. Option 1 will increase the test complexity by considering inter-RAT MO and PBCH decoding. 
Issue 2-1-2: Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2 (if introduced)
If is agreed to define two sets of test setup and there will be no PBCH detection error, we are fine to define same CRS-IM test requirements.
Issue 2-1-5: Test applicability if two test setups are introduced for scenario 2
We are OK to Option 1 if two test setups are introduced for scenario 2
Issue 2-2-1: Tx antenna and LTE CRS port number for scenario 1
There is more gain for 4 ports case from our simulation results. However, we are OK to 2 ports. 
Issue 2-2-2: Overhead for TBS determination if 2Tx is used for scenario 1
We are OK to the recommended WF.
Issue 2-2-3: Whether to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS
We are OK to Option 1. 
Issue 2-3-1: UE capability description and testing for scenario 1
We think it is not necessary to make such a clarification. There is only one capability for scenario 1 and NW will provide NWA only if it does not follow the default assumptions.  

	Ericsson
	Sub-topic 2-1: Test with only inter-RAT MO configured for scenario 2 
Issue 2-1-1: Whether to introduce the test with only inter-RAT MO configured
We prefer option 1. We share similar view as Huawei that such kind of UE without NWA signalling should have chance to be tested. 
It gets RRM requirements involved, but we think it is clearer after the clarification on which RRM requirement will be referred and for what reason. RAN4 has already defined UE demodulation requirements considering RRM requirements; for example, HTS-DPS requirements is specified based on the assumption UE tracks the TCI which requires L1-RSRP measurements. 

Issue 2-1-2: Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2 (if introduced)
We prefer option 1. 
Except the reliability of PBCH as mentioned before, we also leave some processing time for UE as discussed in issue 2-1-3. With the additional processing time for UE to do the blind detection and PBCH decoding, we believe that we can apply the same test requirement for two sets of test setup in scenario 2. 

Issue 2-1-3: Extra time for CHBW information detection in the test with only inter-RAT MO configured (if introduced)
As mentioned in CTC’s comments, we discuss over these three aspects:
· 1) In the test with only inter-RAT MO configured for scenario 2 (if introduced), is it agreeable to schedule NR PDSCH and measure the throughput after a certain time period?
We think it is necessary to schedule PDSCH data and collect the throughput (in the test) after a certain time period. It is very important to let the BS (and TE in the testing) knows when to start calculating the PDSCH throughput, otherwise the BS (TE in the testing) may start to schedule PDSCH before UE can acquire the LTE channel bandwidth information and in the worst-case UE cannot pass the CRS-IM tests.

· 2) The length of the time period: 4.34 s (in option 2) or 2 s (in option 3)?
We prefer to have a clear value for such period. We are fine with either option 2 or 3. Option 2 with longer time period seems a safer choice.

· 3) Is it necessary to send LS to RAN2 and to define a timer based on the time period needed?
Yes. We think it is necessary to add such information and description into the LS and send it to RAN2. Because we need to clarify it in the specification so that the network can have the same understanding as UE to schedule the PDSCH data after a certain period in the real case. Otherwise, the network does not have such assumption and no related content in the specification that can indicate the network when to start to schedule the PDSCH data if we only have such description in the RAN4 simulation assumption and test case description. 


Issue 2-1-4: Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test
We support option 2, to configure inter-RAT MO through the test. 

Issue 2-1-5: Test applicability if two test setups are introduced for scenario 2
We are fine with option 1. 

Sub-topic 2-2: Test parameters
Issue 2-2-1: Tx antenna and LTE CRS port number for scenario 1
We are fine with option 1. 

Issue 2-2-2: Overhead for TBS determination if 2Tx is used for scenario 1
We are fine with option 1. 

Issue 2-2-3: Whether to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS
We are fine with option 1. 

Sub-topic 2-3: UE capability description and testing for scenario 1
Issue 2-3-1: UE capability description and testing for scenario 1
For scenario 1, we are not in favor of introducing one more test with NWA signaling, as UE can refer to the default assumption. 

	Ericsson 2
	E///: Updated on Thursday
For issue C, as agreed in Today’s GTW session, we will continue discuss it in the first round. 

‘ We think there is a need to have such description into the LS and send it to RAN2 for information. We would like to first clarify that we don’t propose to define a new timer in demodulation discussion. We don’t propose to define new RRM requirements either. Our intention is to set a certain time value, which will be used for UE processing the CBW of LTE neighboring cells. And, such time value can be obtained by reusing the existing RRM requirements, like we mentioned in our previous comments and proposals. 

So, no new defined timer, no new define RRM requirement mixed with demodulation discussion. Just a reusing from the existing requirement to let the UE and the BS have the same understanding. 

The reason why we propose to capture this timer into the spec. is that the BS behaviour in the real network needs some guidances on when to start schdueling the PDSCH. If we only consider to capture this into the simulation assumption or test cases description, then what will the BS do in the real network? Even though in the testing, the TE knows it and will wait some periods like we discussed, the real BS does not have such guidance. That is the main reason we would like to have it in the spec. for indicating the BS behaviour.’ 

Our intention is to ask RAN2 to capture the conclusion of Issue 2-1-3 for the description of capability #2. 
Example (It is up to RAN2 which spec (TS38.331 or TS38.306) capture it)
	Capability #2: 
NR UE capable of performing CRS-IM in scenario 2 with 15 kHz SCS without Rel-17 new network assistant signalling on LTE channel bandwidth. 
UE can perform CRS-IM when MeasObjectEUTRA IE is configured, and the configured measurement gaps overlap with neighbor LTE cell PBCH position.
UE is expected to acquire neighbor LTE channel bandwidth information within the inter-RAT E-UTRA cell measurement period T (T is specified in TS38.133).



	Capability #4: 
NR UE capable of performing CRS-IM in scenario 2 with 30kHz SCS without Rel-17 new network assistant signalling on LTE channel bandwidth.
UE can perform CRS-IM when MeasObjectEUTRA IE is configured, and the configured measurement gaps overlap with neighbor LTE cell PBCH position.
UE is expected to acquire neighbor LTE channel bandwidth information within the inter-RAT E-UTRA cell measurement period T (T is specified in TS38.133).
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	tdoc number
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	R4-2209404, CTC
	Simulation assumptions for CRS-IM (for 15kHz FDD and TDD)
	Moderator’s note: To be revised based on the discussion in section 2.2.

	
	
	

	
	
	

	
	
	

	
	
	

	R4-2209738, Nokia
	Draft CR 38_101-4 Abbreviations section
	

	
	
	

	
	
	

	
	
	

	
	
	

	R4-2208261, Nokia
	Draft CR General and applicability sections
	CMCC: The Applicability notes part may need to be revised based on the discussion of Issue 2-1-5.

	
	
	CTC: In our understanding, for UE only supporting Capability #2 or #3, we do not need extra applicability notes since each test case will simply apply to each capability.
However, the last meeting’s LS did not exclude the possibility for UE to report supporting both Capability#2 and #3. In such cases, only test Capability #2 can verify the test purpose but not only testing Capability #3. 
Considering the above, we think the applicability note for Capbility #2 ‘[The requirements apply only if capability #3 is not tested]’ should be removed.

	
	
	Qualcomm: We should have a separate table for Applicability rules if those are defined between Capability#2 and #3.
Nokia: Thank you for checking our CR and the comment. However, we have some difficulty understanding what is meant by “a separate table”. Does this mean a separate row? Or could you give some more details of what you have in mind?
Though, the question might not be relevant any longer after issue 2-1-5 has been decided.

	
	
	Apple2: We don’t think both Capability #2 and Capability #3 can be reported by UE and the notes can be removed.

	
	
	Nokia2: 
We have the following observation from the LS: 
The above capabilities are applicable for FR1 only without FDD/TDD difference.

The above information from LS states no difference between FDD/TDD, however since there are different clauses for FDD and TDD, we have kept the FDD and TDD separate.

	R4-2209411, CTC
	Draft CR Requirements for FDD Scenario 1
	Qualcomm: We also need a note saying that MBSFN and CRS Muting are not configured on serving and Nbr LTE cells.

	
	
	Apple2: Section numbers need to be aligned with other requirements. Suggest using X as we have many requirements introduced in 38.101-4 for PDSCH in this meeting from Rel-17, or we try to align between different email threads.

	
	
	

	
	
	

	R4-2209695, Ericsson
	Draft CR Requirements for TDD Scenario 1
	CTC: Suggest to align the legacy 101-4 test requirement format similar (duplex mode, TDD UL-DL pattern should be captured in the table, rank/MCS/overhead can only captured in the FRC, propagation channel/antenna config only captured in the test requirement table, etc)

	
	
	Qualcomm: Need to align the test parameter tables with other sections. Some of the parameters need to be removed. Also, we need to mention that CRS Muting is not configured on serving or Nbr LTE cell. One of 2Tx or 4Tx will have to be removed based on the discussion.

	
	
	Apple2: Align test parameter tables with other sections. Section numbers need to be aligned with other requirements. Suggest using X as we have many requirements introduced in 38.101-4 for PDSCH in this meeting from Rel-17, or we try to align between different email threads. Need to add note that MBSFN, CRS muting are not configured on serving or inf cells.

	
	
	

	R4-2209817, Huawei, HiSilicon
	Draft CR Requirements for FDD Scenario 2 
	CMCC: We think the Test num in Table 5.2.2.1.17-5 and Table 5.2.3.1.17-5 should be 2-1, and they should also be included in Tests purpose.

	
	
	CTC: 1) Duplex mode is missing in the test parameter table. 2) Add note to the INR definition reference 3) Interference modelling, rank probability, MBSFN config, TM, CRS muting config is missing in the LTE parameter table 4) The existing FRC cannot be reused if we agree not to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS

	
	
	Qualcomm: Need to mention that LTE Nbr cells will not have MBSFN and CRS Muting configured.

	
	
	Apple2: Align test parameter tables with other sections (TDD). Section numbers need to be aligned with other requirements. Suggest using X as we have many requirements introduced in 38.101-4 for PDSCH in this meeting from Rel-17, or we try to align between different email threads. Need to add note that MBSFN, CRS muting are not configured on inf cells.

	
	
	

	R4-2208420, CMCC
	Draft CR Requirements for TDD Scenario 2 
	CTC: 1) The number of slots between PDSCH and corresponding HARQ-ACK information should be ‘Specific to each TDD UL-DL pattern and as defined in Annex A.1.2’ 2) MBSFN config, CRS muting config is missing in the LTE parameter table. 3) Suggest to use INR instead of ‘Interference power level’ since it will be defined in the annex.

	
	
	Qualcomm: We also need a note saying that MBSFN and CRS Muting are not configured on Nbr LTE cells.

	
	
	Apple2: Align the sub-section name, test purpose with FDD requirements. Align test parameter tables with other sections. Section numbers need to be aligned with other requirements. Suggest using X as we have many requirements introduced in 38.101-4 for PDSCH in this meeting from Rel-17, or we try to align between different email threads.

	
	
	

	
	
	

	
	
	

	R4-2209410, CTC
	Draft CR FRC for15kHz SCS 
	Qualcomm: For TDD RMCs, Slot indices for number of DMRS REs need to be same as the slots with grants.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	R4-2209795, MediaTek
	Draft CR interference model 
	CTC: The INR definition is duplicated with R4-2208258 for IRC testing modeling.

	
	
	Qualcomm: “where is  is” should be “where  is”.
“” should be N_{oc}^{(j)}. Please replace all the TS references with reference number in Section 2 of 38.101-4.

	
	
	MediaTek: Thanks for comments from CTC and QC. 
@CTC: We can refer to that sub-section.
@Qualcomm: We will modify the draft CR according to the suggestion.

	
	
	Apple2: We would like to check if the interference model assumes random selection of rank on a per sub-band basis or the rank is the same for the full band. We don’t recall agreement on per sub-band random rank from simulation assumption discussion.   We think this should be in a separate section as for IRC we have interference from NR cells and here we have interference from LTE cells, its okay to reference the INR definition from that introduced for IRC.

	
	
	



Summary for 1st round 
Open issues 
Sub-topic 2-1: Test with only inter-RAT MO configured for scenario 2 
Issue 2-1-1: Whether to introduce the test with only inter-RAT MO configured
· Status in RAN#102-e in the WF R4-2207239
· Define one set of test setup with the new NWA signalling on LTE CBW configured. 
· FFS whether to define the other set of test setup with only inter-RAT MO configured:
· ……
GTW Agreement:
The baseline assumption: RAN4 will introduce the test case with only inter-RAT MO configured if the test feasibility with proper test set-up can be confirmed.

Issue 2-1-2: Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2 (if introduced)
· GTW Agreement: RAN4 target to specify single set of requirements if two sets of test set-up introduced which is pending on further checking on the test set-up and the performance with power detection method.  

Issue 2-1-3: Extra time for CHBW information detection in the test with only inter-RAT MO configured (if introduced)
Summary of round 1 discussion
· Issue A): In the test with only inter-RAT MO configured for scenario 2 (if introduced), is it agreeable to schedule NR PDSCH and measure the throughput after a certain time period?
· Yes (CMCC, HW, China Telecom, QC, ZTE, E///, Apple)
· Issue B): The length of the time period
· Option 1 & 3: 2s (E///, Nokia, CMCC& ZTE - for detected neighbouring cells)
· Follow the RRM definition and consider the whole timing for UE to acquire neighboring LTE cells CBW to be the TMeasure, E-UTRAN FDD = 2s 
· Option 2: 4.34 s (Huawei, China Telecom, E///, CMCC & ZTE - for undetected neighbouring cells) 
· PDSCH is scheduled after TIdentify, E-UTRAN FDD+500ms for FDD and TIdentify, E-UTRAN TDD+ 500ms for FDD, where 500ms is the time for UE to decode cell 2 PBCH within 5 coherent times (100ms for TDLA30-10) to reach 99.99% (1 - 0.145) PBCH accuracy 
· According to the RRM requirements, TIdentify, E-UTRAN FDD is 3840ms for gap pattern 0 for FDD and TDD.
· With the above, PDSCH is scheduled after 3840 +500ms = 4340ms for FDD and TDD.
· Option 4: decided based on feedback from RRM experts (QC)
· Issue C): Is it necessary to send LS to RAN2 and to define a timer based on the time period needed?
· Yes (E///)
· E///: We need to clarify the time in the specification, so that the network can have the same understanding as UE to schedule the PDSCH data after a certain period in the real case.
· No (China Telecom, QC, ZTE, Apple, Intel)
GTW Agreement on Thursday:
· Issue A: In the test with only inter-RAT MO configured for scenario 2 (if introduced), it’s agreeable to schedule NR PDSCH and measure the throughput after a certain time period
· Issue B: Further discuss the candidate options 
· Further discuss in 1st round for Issue C. 
Summary of round 1 discussion on Issue C:
· E/// elaborated further on the motivation and the proposal, but with no further feedback from companies showing concern in the email discussion and in GTW. Moderator would think the proposal is not agreeable.
Recommendation for 2nd round discussion:
· Following the GTW agreement, further discuss the candidate options for Issue B.

Issue 2-1-4: Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test
Summary of round 1 discussion
· Option 1: Inter-RAT MO is configured during the beginning of the test, and applied throughout the test. The measurement gap exists throughout the test, and PDSCH is not transmitted in DL slots in the measurements gap. (CMCC, HW, QC, [ZTE], Nokia, E///, Apple)
· QC, HW: With option 1, UE doesn’t stop doing CRS-IM in the middle of the test because of no IRAT meas gap configured for a long time. 
· Option 2: Inter-RAT MO is configured during the beginning of the test. Meanwhile, not configure measurement gap (although inter-RAT MO is always configured) for the period for PDSCH throughput statistics (China Telecom)
Recommendation for 2nd round discussion:
· The difference between the two options is whether measurement gap exists in the second period. Is option 1 acceptable to all companies?
· If option 1 is agreeable, further discuss the measurement gap configuration in the test. 

Issue 2-1-5: Test applicability if two test setups are introduced for scenario 2
· Summary of round 1 discussion
· Option 1: If a UE supports both InterRAT MO and NWA based CRS-IM (i.e., Capability #2 and #3 for 15kHz SCS, Capability #4 and #5 for 30kHz SCS), it is only required that the UE pass the requirements for one of the test cases (Nokia, HW, China Telecom, ZTE, MTK, E///)
· Option 1A: test capability #2 for 15kHz and capability #4 for 30kHz  (without the assistance of network signaling on LTE channel bandwidth) if UE supports both Inter-RAT MO and NWA based CRS-IM. (China Telecom, ZTE)
· Question:
· Apple question: If UE signal both capability #2 and #3, how does NW interpret such UE capability?
· Nokia answer: UE signals all the capabilities of features it supports, NW then deciding which feature to use. i.e., the NW can then either use explicit NWA or MO
· Option 2: Better to verify that UE can perform well under two scenarios. If UE supports both Capability #2 and #3, then whether UE use capability#2 or capability #3 depends on network provide new NWA or not. (CMCC)
Recommendation for 2nd round discussion:
· Check if option 1 is agreeable. If so, is option 1A to test capability #2 or #4 agreeable?

Sub-topic 2-2: Test parameters
Issue 2-2-1: Tx antenna and LTE CRS port number for scenario 1
· Proposals on LTE CRS port number for scenario 1
· Option 1: 2 CRS ports (CTC, [Nokia], Huawei, Apple, ZTE, MTK, E///)
· Option 2: 4 CRS ports (MTK, QC)
· Option 3: 2 Ports for FDD and 4 Ports for TDD (CMCC, CTC)
· GTW Agreement: Option 3 agreed

Issue 2-2-2: Overhead for TBS determination if 2Tx is used for scenario 1
· Tentative agreement:
· Use overhead of 12 for 2Tx cases for scenario 1. (CTC, HW, CMCC, Apple, QC, ZTE, Nokia, MTK, E///)

Issue 2-2-3: Whether to schedule NR PDSCH data on slots with LTE PBCH/PSS/SSS
· Tentative agreement:
· Not to schedule PDSCH data on slots with LTE PBCH/PSS/SSS for both scenario 1 and scenario 2. (CTC, HW, CMCC, Apple, QC, ZTE, Nokia, MTK, E///)

Sub-topic 2-3: UE capability description and testing for scenario 1
Issue 2-3-1: UE capability description and testing for scenario 1
· Tentative agreement:
· Do not add the red part in proposal 1 (Huawei, CMCC, Apple, QC, ZTE, MTK)
	Support of neighboring LTE cell CRS-IM in DSS scenario with NR 15 kHz SCS ([Capability #1]), with and without the assistance of network signaling on LTE channel bandwidth
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.x
Clause 5.2.3.1.x
	UE can support the feature on the CC(s) in a band only if the UE indicates support of rateMatchingLTE-CRS on that band.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.x
Clause 5.2.3.2.x
	


· Nokia: As long as every company agrees that the performance does not differ, we are fine with not having the extension.
· Do not include test with NWA in scenario 1 (Huawei, CMCC, CTC, ZTE, E///)

Simuation assumption and CR 
	tdoc number
	Title/Content
	CRs/TPs Status update recommendation  

	R4-2209404, CTC
	Simulation assumptions for CRS-IM (for 15kHz FDD and TDD)
	Revised to capture the new agreements.

	R4-2209738, Nokia
	Draft CR 38_101-4 Abbreviations section
	Endorsed

	R4-2208261, Nokia
	Draft CR General and applicability sections
	Revised 

	R4-2209411, CTC
	Draft CR Requirements for FDD Scenario 1
	Revised

	R4-2209695, Ericsson
	Draft CR Requirements for TDD Scenario 1
	Revised

	R4-2209817, Huawei, HiSilicon
	Draft CR Requirements for FDD Scenario 2 
	Revised

	R4-2208420, CMCC
	Draft CR Requirements for TDD Scenario 2 
	Revised

	R4-2209410, CTC
	Draft CR FRC for15kHz SCS 
	Revised

	R4-2209795, MediaTek
	Draft CR interference model 
	Revised




Discussion on 2nd round

Topic #3: CRS-IM for 30 kHz SCS scenario
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207803
	Apple
	Observation #5: We don’t observe measurable gain with CRS-IM for 30KHz SCS.
Table 1: Results in Non-DSS Scenario with 30KHz SCS
	Ant. Conf.
	LTE Cell Loading
	MCS
	Disable CRS-IM
	Enable CRS-IM
	Gain with CRS-IM

	4x2
	10%
	13
	9.8
	9.0
	0.6

	4x4
	10%
	13
	6
	5.0
	0.8



Based on the results we observe that the gain with CRS-IM with 30KHz SCS for NR is ≤ 0.8 dB with 10% loading, with assumption that all parameters a known to the UE and not detected. 
Proposal #2: Do not introduce CRS-IM requirements for 30KHz SCS.  

	R4-2208050
	Intel Corporation
	Observations #2:	For Scenario 2 with 30 kHz SCS and 1+1 DMRS configuration
· 10% loading: CRS-IM provides 1.4-1.8 dB performance improvement
Proposal 1:	Define CRS-IM requirements for scenario with 30 kHz SCS using 10% interference loading assumptions and 1+1 DMRS configuration.
Proposal 2:	Assume that the following information about interference structure is required for CRS-IM processing in scenario with 30 kHz SCS: LTE carrier frequency, bandwidth and CRS port number
Proposal 3:	For scenario with 30 kHz SCS use the same as for 15 kHz SCS procedure for obtaining the information about interference parameters required for CRS-IM processing.

	R4-2208416
	CMCC
	Discussion on the CRS-IM for NR 30kHz SCS
Observation 1: When using CRS-IM receiver with LLR weighting algorithm, the performance gain is larger than 1dB under all simulation cases comparing with MMSE-IRC receiver.
Proposal 1: Define CRS-IM requirements for scenario with 30 kHz SCS assuming 10% interference loading, 4 CRS ports and 1+1 DMRS configuration.
Proposal 2: Approve the features of CRS-IM in non-DSS and 30 kHz NR SCS scenario. 
Proposal 3: For the features of CRS-IM in non-DSS and 30 kHz NR SCS scenario, reuse the configuration proposed in last meeting.

	R4-2208417
	CMCC
	Simulation results collection for 30kHz SCS CRS-IM

	R4-2208418
	CMCC
	LS on UE capability and network assistant signalling for CRS interference mitigation in the scenario with overlapping spectrum for LTE and NR with 30kHz SCS

	R4-2208419
	CMCC
	Draft CR for introduction of general applicability section of CRS-IM with serving cell 30kHz SCS in TS38.101-4

	R4-2209148
	ZTE Corporation
	Draft CR for TS38.101-4 PDSCH Reference Channel for CRS-IM receiver in scenarios with overlapping spectrum for LTE and NR

	R4-2209693
	Ericsson
	Observation 1: There is a 1.19dB gain from LLR weighting over the reference at PDSCH loading level 10%.
Proposal 1: Define requirements for TDD 30kHz SCS scenario.
Proposal 2: Consider following test cases for defining requirements:
	Test case
	MCS
	Channel
	PDSCH loading level
	Antenna configuration

	1
	MCS13
	TDLA30-10
	10%
	4x2

	2
	
	
	
	4x4




	R4-2209818
	Huawei, HiSilicon
	Discussion on CRS-IM with 30kHz SCS
Proposal 1: Define the performance requirements for 30 kHz SCS with LLR weighting.
Proposal 2: Use option 1. I.e. S=6D+4G+4U and it is up to UE implementation whether perform CRS-IM in S slot. If simulation is not aligned, we can unify the UE behaviour in S slot.
Table 2-1: Summary of simulation results for scenario 2
	CRS port
	Duplex mode
	Antenna 
configuration
	SNR (dB)@ 70% of max TP
	Gain (dB)

	
	
	
	LLR weighting
	Baseline
	

	4 CRS pots
	TDD
	4T2R
	9.4
	7.8
	1.6

	
	
	4T4R
	6.4
	5.3
	1.1




	R4-2209819
	Huawei, HiSilicon
	draftCR: Introduction of PDSCH requirements for CRS-IM scenario 2 with 30kHz

	R4-2210003
	ZTE Corporation
	Simulation results  for 30kHz SCS CRS-IM
	Number of UE Rx antenna
	Baseline receiver
	 CRS-IM using LLR weighting
	Performance gain 

	2 Rx
	9.8
	8.7
	1.11

	4 Rx
	6.2
	5.5
	0.7 






Open issues summary
Issue 3-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
· Agreements in RAN4 #102e in the WF R4-2207240
· Only define CRS-IM requirements for scenario with 30 kHz SCS assuming [10%] interference loading, 4 CRS ports and 1+1 DMRS configuration under the condition with enough performance discrimination between CRS-IM on and CRS-IM off i.e. at least 1dB performance difference observed
· Channel BW: 20MHz
· FFS on special slot configuration
· Interested companies can bring results with Rel-15 rate matching (symbol level) 
· Summary of simulation results 
· 4T2R, 10% LTE Cell Loading, MCS 13
· 6 companies provided simulation results. More than 1 dB gain is achieved in the results from 5 companies, and more than 1 dB gain is achieved in the average of CRS-IM gain. 
	
	Baseline receiver (dB)
	 LLR weighting (dB)
	Gain with CRS-IM (dB)

	Apple
	9.8
	9.0
	0.6

	Intel
	
	
	~1.4

	CMCC
	8.7
	7.1
	1.6

	E///
	
	
	1.19

	Huawei
	9.4
	7.8
	1.6

	ZTE
	9.8
	8.7
	1.11

	Average
	
	
	1.25



· 4T4R, 10% LTE Cell Loading, MCS 13
· 5 companies provided simulation results. More than 1 dB gain is achieved in the results from 3 companies, and more than 1 dB gain is achieved in the average of CRS-IM gain.
	
	Baseline receiver (dB)
	 LLR weighting (dB)
	Gain with CRS-IM (dB)

	Apple
	6
	5.0
	0.8

	Intel
	
	
	~1.5

	CMCC
	6.0
	3.5
	2.5

	Huawei
	6.4
	5.3
	1.1

	ZTE
	6.2
	5.5
	0.7 

	Average
	
	
	1.32



· Proposals on whether to define CRS-IM requirements for 30kHz SCS
· Yes (Intel, CMCC, E///, HW)
· No (Apple)
· Recommended WF
· Considering the simulation results and positions from companies, is it agreeable to define CRS-IM requirements for 30 kHz SCS?
· Meanwhile, companies are encouraged to discuss whether the performance difference is caused by different assumptions (e.g., whether PDSCH is scheduled in the special slot) or implementation (e.g., whether CRS-IM is enabled if PDSCH is scheduled in the special slot) in the special slot.

Issue 3-2: Special slot configuration for target cell with 30kHz SCS
· Agreements in RAN4 #102e in the WF R4-2207240
· Use 7DS2U for the target cell with TDD 30kHz SCS
· FFS the configuration in the special slot
· Option 1: S=6D+4G+4U
· Other Options are not precluded
· Proposals
· Option 1: Use option 1, i.e. S=6D+4G+4U and it is up to UE implementation whether perform CRS-IM in S slot. If simulation is not aligned, we can unify the UE behavior in S slot. (HW)
· Recommended WF
· Based on the FRC for Rel-16 TDD LTE-NR coexistence test, as well as the CRS-IM FRC submitted in this meeting, NR PDSCH is not scheduled in the special slot. So can we assume no PDSCH scheduling in the specials slot?

Issue 3-3: UE feature for 30 kHz CRS-IM
· Proposals
· Option 1: Approve the features of CRS-IM in non-DSS and 30 kHz NR SCS scenario. For the features of CRS-IM in non-DSS and 30 kHz NR SCS scenario, reuse the configuration proposed in last meeting WF in R4-2207239. (CMCC)
	NR_perf_enh2_Demod
	X-4
	CRS-IM in non-DSS and 30 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth
	Support of neighboring LTE cell CRS-IM in non-DSS and 30 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth
	
	Yes
	N/A
	NR UE does not support neighboring LTE cell CRS-IM in non-DSS and 30 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth
	Per FSPC
	No
	Applicable only to FR1
	Support mixture of FDD/TDD
	
	Optional with capability signaling

	NR_perf_enh2_Demod
	X-5
	CRS-IM in non-DSS and 30 kHz NR SCS scenario, with the assistance of network signaling on LTE channel bandwidth
	Support of neighboring LTE cell CRS-IM in non-DSS and 30 kHz NR SCS scenario, with the assistance of network signaling on LTE channel bandwidth
	
	Yes
	N/A
	NR UE does not support neighboring LTE cell CRS-IM in non-DSS and 30 kHz NR SCS scenario, with the assistance of network signaling on LTE channel bandwidth
	Per FSPC
	No
	Applicable only to FR1
	Support mixture of FDD/TDD
	 
	Optional with capability signaling



· Recommended WF
· Is option 1 agreeable?

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Company A
	Issue 3-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario

Issue 3-2: Special slot configuration for target cell with 30kHz SCS

Issue 3-3: UE feature for 30 kHz CRS-IM


	
	Issue 3-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario

Issue 3-2: Special slot configuration for target cell with 30kHz SCS

Issue 3-3: UE feature for 30 kHz CRS-IM


	CMCC
	Issue 3-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
We support to define CRS-IM requirements for 30kHz SCS.
For performance of special slot, MMSE-IRC and CRS-IM algorithm perform both worse in our simulation results.
For the CRS-IM implementation, we do power estimation for each subcarrier with whole bandwidth granularity. 
Besides, since the max gap between companies is not larger than 2dB, we think the results are valid. 
Issue 3-2: Special slot configuration for target cell with 30kHz SCS
We prefer to use Option 1, which is typical configuration in real network.
We are fine that whether to perform CRS-IM in S slot is up to UE implementation.
Issue 3-3: UE feature for 30 kHz CRS-IM
Support Option 1, which was discussed extensively in last meeting.

	Apple
	Issue 3-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
We don’t support to define requirements with CRS-IM for 30KHz SCS. We had agreement in last meeting for companies to submit results with and without CRS-IM to compare. Based on the collected simulation results, we see a large span in results with CRS-IM with 2RX. We don’t think there is a measurable gain with CRS-IM in 30KHx SCS and don’t see the benefit of defining requirements. 
Issue 3-2: Special slot configuration for target cell with 30kHz SCS
We are fine with the recommended WF if we agree to define requirements. 
Issue 3-3: UE feature for 30 kHz CRS-IM
FFS based on Issue 3-1. But we already have it in “[ ]” in LS to RAN2.

	China Telecom
	Issue 3-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
We support option 1.

Issue 3-2: Special slot configuration for target cell with 30kHz SCS
It is ok to assume no PDSCH scheduling in the specials slot.

Issue 3-3: UE feature for 30 kHz CRS-IM
We support option 1, and we need to send LS to RAN2 in the first week of the meeting.

	Qualcomm
	Issue 3-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
We only see ~0.6dB gain due to CRS-IM in our simulations. So, we prefer not to define such requirements.
Issue 3-2: Special slot configuration for target cell with 30kHz SCS
Ok with recommended WF.
Issue 3-3: UE feature for 30 kHz CRS-IM
If we agree to define the requirements for 30kHz, Option 1 is ok.

	ZTE
	Issue 3-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
We support option 1.
Issue 3-2: Special slot configuration for target cell with 30kHz SCS
We are ok with recommended WF.
Issue 3-3: UE feature for 30 kHz CRS-IM
We support option 1.

	Nokia, Nokia Shanghai Bell
	Issue 3-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
Looking at the contributed simulations from other companies, the gain seems to average around 1dB for both 2R an 4R. In our opinion, this gain is close to the threshold where we would usually start to consider inclusion on performance distinction alone. 
For this specific topic we don’t have a strong opinion either way.

Issue 3-2: Special slot configuration for target cell with 30kHz SCS
Currently no strong opinion.

Issue 3-3: UE feature for 30 kHz CRS-IM
If decided to introduce 30kHz SCS scenario requirements, we agree to option 1.

	MediaTek
	Issue 3-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
The average performance gain is closed to 1dB. We think the gain of LLR weighting for 30kHz is limited. Hence, we prefer not to define CRS-IM requirements for 30kHz SCS scenario.

	Ericsson
	Issue 3-2: Special slot configuration for target cell with 30kHz SCS
We are fine with option 1 if introduced. 
Issue 3-3: UE feature for 30 kHz CRS-IM
We are fine with option 1 if introduced.

	Intel
	Issue 3-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
We support to define CRS-IM requirements for 30kHz SCS.
An average of over 1dB gain is seen among the simulation results and 30kHz SCS is one of the important features for field network deployment. In the case that the UE is able to choose to support CRS-IM, we don’t see any reason not to specify requirement.
Issue 3-3: UE feature for 30 kHz CRS-IM
We are OK with option 1.


CR/LS comments collection
	tdoc number
	Title/Content
	Comment collection

	R4-2208418, CMCC
	LS for 30kHz SCS CRS-IM
	Apple: We already sent LS to RAN2 in last meeting with most of the same content. We don’t see the necessity to send the same information again, but suggest to only convey new information based on agreements in RAN4.

	
	
	CTC: We support the content of the LS. 
We have one editorial update suggestion: Since we are trying to send this LS within this week and RAN2 will have to update their CRs for the next week, we suggest simply state something like ‘RAN4 have reached same agreement on scenario 2 under 30kHz SCS, with scenario 2 under 15kHz SCS in terms of default network configuration assumptions, the content of the Rel-17 new RRC network assistant signalling, which is captured in last meeting LS R4-22xxxxx’, instead of repeating all the agreements, to try to reduce RAN2’s workload.

	
	
	· Qualcomm: We suggest to add “, and should be signalled to UE supporting Capability #5 but not supporting Capability #4.” to the following.
· Meanwhile, new RRC based network assistant signalling is agreed to be introduced to assist CRS-IM in Rel-17, and the Rel-17 new RRC signalling are optionally to be indicated to UE supporting Capability #4.


	
	
	CMCC: Thanks for all comments
@Apple @CTC: Our original consideration is providing more information to RAN2 since they don’t know our discussion details. However, your consideration also makes sense, and we are fine with it. we will delete the information which had been captured in last meeting LS.
@QC: We prefer don’t add such sentence, since this sentence have been added under the sub-bullet “channel bandwidth”. We prefer to keep the same structure as last meeting, to avoid potential ambiguity in RAN2.

	
	
	Ericsson: We share similar view with Apple. Perhaps, we can only include the additional content (30kHz SCS related) into the LS?
Meanwhile, we propose to add the necessary information and description of the timer discussed in issue 2-1-3.

	R4-2208419, CMCC
	Draft CR for general applicability section 
	Apple: If agreed to define requirements, we suggest to add new rows to the end of the table.

	
	
	Nokia: Agree with Apple’s comment, or is there a specific reason for this placement?

	
	
	Nokia2:
In the draftCR we have provided for the 15kHz scenarios, we have the following observation
From the LS: 
The above capabilities are applicable for FR1 only without FDD/TDD difference.

The above information from LS states no difference between FDD/TDD, however since there are different clauses for FDD and TDD, we have kept the FDD and TDD separate.

We see here in the 30kHz draftCR, that only TDD is specified. We need to align on this and would appreciate feedback on our proposal of separating FDD and TDD.

	
	
	

	R4-2209819, Huawei, HiSilicon

	draft CR for PDSCH TDD requirements 

	CMCC: The test num in Table 5.2.2.1.19-5 and Table 5.2.3.1.19-5 should be 2-1

	
	
	Apple: Pending decision on introducing requirements.

	
	
	Qualcomm: Need to mention that LTE Nbr cells will not have MBSFN and CRS Muting configured. Also, requirement tables need to be shrunken to fit within the Clause frame.

	
	
	

	R4-2209148, ZTE
	draft CR for FRC 
	Apple: Pending decision on introducing requirements.

	
	
	Qualcomm: Allocated slots per frame is incorrect. It also depends on whether we need to skip scheduling for LTE PBCH/PSS/SSS. Peak thpt will change based on that allocation. Also, reference channel number should follow the existing pattern for other RMCs.

	
	
	

	
	
	


Summary for 1st round 
Open issues 
Issue 3-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
· Agreements in RAN4 #102e in the WF R4-2207240
· Only define CRS-IM requirements for scenario with 30 kHz SCS assuming [10%] interference loading, 4 CRS ports and 1+1 DMRS configuration under the condition with enough performance discrimination between CRS-IM on and CRS-IM off i.e. at least 1dB performance difference observed
· Channel BW: 20MHz
· FFS on special slot configuration
· Interested companies can bring results with Rel-15 rate matching (symbol level) 
· Agreement:
Define CRS-IM requirements for 30kHz SCS scenario
· Separate UE capability introducing for 30kHz SCS scenario (Capability #4, Capability #5)
· RAN4 will continue the effort on the alignment of simulation results from companies.  

Issue 3-2: Special slot configuration for target cell with 30kHz SCS
· Proposals
· Option 1: Use option 1 for the special slot configuration, i.e. S=6D+4G+4U (HW, CMCC, Apple, China Telecom, QC, ZTE, E///)
· Option 1A: it is up to UE implementation whether perform CRS-IM in S slot. If simulation is not aligned, we can unify the UE behavior in S slot. (HW, CMCC, E///)
· Option 1B: assume no PDSCH scheduling in the specials slot (Apple, China Telecom, QC, ZTE)
· Based on the FRC for Rel-16 TDD LTE-NR coexistence test, as well as the CRS-IM FRC submitted in this meeting, NR PDSCH is not scheduled in the special slot. 
· Agreement: Option 1B agreed.

Issue 3-3: UE feature for 30 kHz CRS-IM
· Proposals
· Option 1: Approve the features of CRS-IM in non-DSS and 30 kHz NR SCS scenario. For the features of CRS-IM in non-DSS and 30 kHz NR SCS scenario, reuse the configuration proposed in last meeting WF in R4-2207239. (CMCC, China Telecom, ZTE, QC & Nokia - if agreed to define requirements for 30kHz SCS)
	NR_perf_enh2_Demod
	X-4
	CRS-IM in non-DSS and 30 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth
	Support of neighboring LTE cell CRS-IM in non-DSS and 30 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth
	
	Yes
	N/A
	NR UE does not support neighboring LTE cell CRS-IM in non-DSS and 30 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth
	Per FSPC
	No
	Applicable only to FR1
	Support mixture of FDD/TDD
	
	Optional with capability signaling

	NR_perf_enh2_Demod
	X-5
	CRS-IM in non-DSS and 30 kHz NR SCS scenario, with the assistance of network signaling on LTE channel bandwidth
	Support of neighboring LTE cell CRS-IM in non-DSS and 30 kHz NR SCS scenario, with the assistance of network signaling on LTE channel bandwidth
	
	Yes
	N/A
	NR UE does not support neighboring LTE cell CRS-IM in non-DSS and 30 kHz NR SCS scenario, with the assistance of network signaling on LTE channel bandwidth
	Per FSPC
	No
	Applicable only to FR1
	Support mixture of FDD/TDD
	 
	Optional with capability signaling



· Agreement: Option 1 agreed.

CR/LS 
	tdoc number
	Title/Content
	CRs/TPs Status update recommendation  

	R4-2208418, CMCC
	LS for 30kHz SCS CRS-IM
	Already revised and approved

	R4-2208419, CMCC
	draft CR for general applicability section 
	Revised

	R4-2209819, Huawei, HiSilicon
	draft CR for PDSCH TDD requirements 
	Revised

	R4-2209148, ZTE 
	draft CR for FRC 
	Revised



Discussion on 2nd round


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

	
	Simulation assumptions for CRS-IM  (30 kHz SCS TDD)	
	CMCC
	

	
	WF on the test with only inter-RAT MO configured for scenario 2
	Huawei, HiSilicon
	Cover the issues in Sub-topic 2-1, for both 15kHz and 30kHz SCS

	
	draft Big CR for CRS-IM
	Ericsson
	The big CR is for post-meeting endorsement, since the test setup for capability #2 and #4 will be concluded in the next meeting. 



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2208418
	R4-2210435
	LS on UE capability and network assistant signalling for CRS interference mitigation in the scenario with overlapping spectrum for LTE and NR with 30kHz SCS
	CMCC
	R4-2210435 is Approved
	

	R4-2207803
	
	Simulation results for CRS-IM requirements
	Apple
	Noted
	

	R4-2208050
	
	Discussion on CRS-IM requirements for 30 kHz SCS case
	Intel Corporation
	Noted
	

	R4-2208259
	
	On General for CRS-IM
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208260
	
	On Test Setup for CRS-IM
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208261
	
	draftCR to 38_101-4: NR CRS-IM 15KHz SCS Scenario - General and applicability sections
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2208416
	
	Discussion on the CRS-IM for NR 30kHz SCS
	CMCC
	Noted
	

	R4-2208417
	
	Simulation results collection for 30kHz SCS CRS-IM
	CMCC
	Return to
	

	R4-2208419
	
	Draft CR for introduction of general applicability section of CRS-IM with serving cell 30kHz SCS in TS38.101-4
	CMCC
	Revised
	

	R4-2208420
	
	Draft CR on TDD PDSCH CRS-IM demod requirements for Scenario2 with overlapping spectrum for LTE and NR 15kHz SCS
	CMCC
	Revised
	

	R4-2208421
	
	Discussion on the test setup for CRS-IM 15kHz
	CMCC
	Noted
	

	R4-2209147
	
	CRS-IM receiver in scenarios with overlapping spectrum for LTE and NR
	ZTE Corporation
	Noted
	

	R4-2209148
	
	Draft CR for TS38.101-4 PDSCH Reference Channel for CRS-IM receiver in scenarios with overlapping spectrum for LTE and NR
	ZTE Corporation
	Revised
	

	R4-2209404
	
	Simulation assumptions for CRS-IM (for 15kHz FDD and TDD)
	China Telecom
	Revised
	

	R4-2209405
	
	Summary of CRS-IM simulation results (15 kHz SCS FDD and TDD)
	China Telecom
	Return to
	

	R4-2209408
	
	Simulation results for CRS-IM for 15kHz SCS scenario
	China Telecom
	Noted
	

	R4-2209409
	
	Discussion on the test setup for CRS-IM requirement definition
	China Telecom
	Noted
	

	R4-2209410
	
	Draft CR on adding FRC for CRS-IM 15kHz SCS test requirements
	China Telecom
	Revised
	

	R4-2209411
	
	Draft CR on FDD PDSCH CRS-IM demod requirements for DSS Scenario
	China Telecom
	Revised
	

	R4-2209417
	
	Updated work plan for Further enhancement on NR demodulation performance WI
	China Telecom
	Revised
	

	R4-2209527
	
	Summary of CRS-IM simulation results (15 kHz SCS FDD and TDD)
	ZTE Corporation
	Noted
	

	R4-2209692
	
	Discussion on the test setup for CRS-IM
	Ericsson
	Noted
	

	R4-2209693
	
	Discussion on the 30kHz SCS scenario for CRS-IM
	Ericsson
	Noted
	

	R4-2209694
	
	Simulation results for CRS-IM
	Ericsson
	Noted
	

	R4-2209695
	
	draft CR to TS 38.101-4: TDD PDSCH CRS-IM demod requirements for DSS Scenario
	Ericsson
	Revised
	

	R4-2209738
	
	Draft CR to 38_101-4: Abbreviations section
	Nokia, Nokia Shanghai Bell
	Endorsed
	

	R4-2209794
	
	Simulation results and discussion on PDSCH requirements for CRS-IM receiver
	MediaTek inc.
	Noted
	

	R4-2209795
	
	Draft CR to TS38.101-4, interference model for CRS-IM receiver
	MediaTek inc.
	Revised
	

	R4-2209815
	
	Discussion on test setup for CSI-IM with 15kHz SCS
	Huawei, HiSilicon
	Noted
	

	R4-2209816
	
	Simulation results for CRS-IM with 15kHz SCS
	Huawei, HiSilicon
	Noted
	

	R4-2209817
	
	draftCR: Introduction of PDSCH requirements for FDD CRS-IM scenario 2 with 15kHz
	Huawei, HiSilicon
	Revised
	

	R4-2209818
	
	Discussion on CRS-IM with 30kHz SCS
	Huawei, HiSilicon
	Noted
	

	R4-2209819
	
	draftCR: Introduction of PDSCH requirements for CRS-IM scenario 2 with 30kHz
	Huawei, HiSilicon
	Revised
	

	R4-2210003
	
	Simulation results collection for 30kHz SCS CRS-IM
	ZTE Corporation
	Noted
	

	R4-2210191
	
	Views on Test Setup for CRS Interference Mitigation in NR
	Qualcomm Incorporated
	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

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	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

[bookmark: _Toc79478152]Annex 
Contact information
	Company
	Name
	Email address

	Qualcomm
	Gaurav Nigam
	gnigam@qti.qualcomm.com

	Nokia, Nokia Shanghai Bell
	Karsten Petersen
	Karsten.petersen@nokia-bell-labs.com

	Ericsson
	Jiakai Shi
	Jiakai.Shi@ericsson.com

	Apple
	Manasa Raghavan
	manasa.raghavan@apple.com



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)


