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Introduction
This email thread discusses the general part and CRS interference handling in Rel-17 further demodulation performance enhancement WI in agenda 10.12.1 and 10.12.2.3.
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.
· For round 1, no further discussion on the issues concluded in Tuesday GTW session, and only provide comments on the following open issues:
· For Issue 1-1-3 (Per cell or per UE NWA signaling), the text in [] from the outcome of GTW discussion
· Sub-topic 2-1: Test setup for 15 kHz SCS scenario
· Issue 3-1-2: Implementation of LLR weighting in 30 kHz SCS scenario
· Sub-topic 3-3: Test setup for 30 kHz SCS scenario
· 2nd round: 
· 1 sub-thread on ‘[102-e][322] NR_perf_enh2_Demod_Part1 - WF on general and 15kHz SCS for CRS-IM’ (led by CTC) 
	WF on general part and 15kHz NR SCS scenario for CRS-IM receiver
	· Cover Topic #2
· Discuss the UE feature for both 15kHz and 30kHz SCS (to be added in RAN4 UE feature list)
· Discuss the CR work split for 15kHz SCS scenario



· 1 sub-thread on ‘[102-e][322] NR_perf_enh2_Demod_Part1 - WF on 30kHz SCS for CRS-IM’ (led by CMCC)
	WF on 30 kHz NR SCS scenario for CRS-IM receiver 
	· Cover Sub-topic 3-1 and 3-3
· Discuss the CR work split for 30kHz SCS scenario



·  1 sub-thread on ‘[102-e][322] NR_perf_enh2_Demod_Part1 - CRS-IM LS’ (led by CTC)
	draft LS on UE capability and network assistant signalling for CRS interference mitigation in scenarios with overlapping spectrum for LTE and NR
	LS to RAN2
To capture the agreements in Topic #1, Sub-topic 3-2 and Sub-topic 3-4




Topic #1: Signalling aspects for CRS-IM
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2203769
	Apple Inc.
	Proposal #1: Define UE capability for CRS-IM as a per Feature Set, per CC capability.

	R4-2203770
	Apple Inc.
	Proposal #1: Introduce v-shift information as part of NWA signalling.
Proposal #3: Introduce NWA signalling for the following parameters at least for RAN4 requirements in scenario 2: (1) LTE presence, (2) LTE carrier frequency, (3) LTE channel bandwidth.

	R4-2204375
	Intel Corporation
	Proposal 3:	Consider the following design of CRS-IM capability signalling: per-UE granularity, FR1 only, no FDD/TDD deference.
Proposal 4:	Do not define the separate capability signalling for scenario 2 for UEs capable of performance CRS-IM without the NWA signalling on LTE channel bandwidth.

	R4-2204382
	Intel Corporation
	Proposal 1:	Use one of the NWA signalling design options listed in Table 2 or 3.
Proposal 2:	Maximum number of interference cells, for which NWA signalling is provided, is equal to 8.
Proposal 3:	Consider per Serving Cell granularity for NWA signalling.
Proposal 4:	Consider signalling of LTE channel bandwidth as mandatory for Scenario 2 to enable CRS-IM processing.

	R4-2204527
	CMCC
	Proposal 1: The maximum number of cell ID information is 3.
Proposal 5: The NWA signalling is per UE level.
Proposal 6: Introduce the UE CRS-IM capability with the granularity of per UE.
Proposal 7: Introduce CRS-IM UE capability signaling as follows:

	R4-2204833
	Nokia, Nokia Shanghai Bell
	CID and V-Shift information
Observation 1: Our expectation for the CID list is to provide a semi-static list of CIDs which a UE might encounter as interferes.
Observation 2: Providing dynamically updated list of CID is far more complex than providing a list of v-shifts, as the v-shifts are already available at the user plane.
Observation 3: As the network is unaware of the most dominant interfering cell(s) for specific UEs, the UEs would need to determine on their own, which of the possible CIDs from the provided down selected interference CID candidate list are the dominant interferers.
Proposal 1: The CID list provided in the NWA signalling shall be a serving cell-based candidate list of possible Providing the list of v-shifts in addition to CID could reduce the complexity on UE side.
Observation 4: Providing the list of v-shifts in addition to CID could reduce the complexity on UE side.
Proposal 2: Introduce an optional field in the NWA signalling containing a serving cell-based list of used v-shifts in parallel with the optional field containing a candidate list of CIDs.

Signalling design when the default NW configuration assumptions are NOT valid
Observation 9: If an optional field is not provided in NWA signalling, the default value of said the field shall be assumed.
Observation 10: With above observation there is no way for the network to inform the UE if a parameter is invalid, without providing an alternative value of said parameter.
Proposal 5: Consider introducing a field in the NWA signalling, which can be used to invalidate all default assumptions.

How to inform UE to enable CRS-IM
Observation 11: InterRAT MO cannot be used to also indicate enabling CRS-IM as it is not used solely for CRS-IM.
Observation 12: NWA Signalling can be used to indicate enabling of CRS-IM as it is dedicated to CRS-IM and only will be transmitted in case CRS-IM is to be used.
Observation 13: An empty NWA Signalling MO can be used to indicate enabling of CRS-IM when NW are using InterRAT MO instead of NWA signalling.
Proposal 6: UE reception of NWA signalling MO will enable CRS-IM.  indicate to UE that CRS-IM is to be enabled. 

NWA signalling framework proposal
Observation 14: The best compromise between NW and UE implementation complexity will be to provide NWA signalling “per serving cell”.
Observation 15: UE will be required to determine the dominant interferer as the NW will not have this information, hence UE will anyway have to monitor on the interference cells and will need to determine the correct CID for the dominant interferer. Having a reduced list of CIDs candidates will highly reduce the complexity on the UE side.
Proposal 7: NWA signalling is “per serving cell”.
Observation 16: The CRS-RM pattern IE contains most of the information potentially required to assist in CRS-IM LLR weighing reception.
Observation 17: RRC configuration of RateMatchPatternLTE-CRS IE enables CRS-RM and, thus, prevents using CRS-IM approaches to convey the information.
Observation 18: The existing RateMatchPatternLTE-CRS IE is missing some of the parameters agreed in the previous RAN4 meetings as required for LLR Weighting.
Observation 19: Information provided in any level of NWA is non-dynamic information taken from the network configuration. The information provided is not expected to change during RRC_connected states.
Proposal 8: RAN4 to ask RAN2 define new optional RRC signaling for CRS-IM IE, which contains the NW available information from the IE RateMatchPatternLTE-CRS and adds optional information for CRS-muting, (Max) Number of CRS ports, list of v-shift candidates and list of CID Candidates. The information provided in this new IE should be provided in a non-dynamic manner. Configuration of this message does not trigger CRS-RM functionality.
Observation 20: It must be up to the NW to decide if CRS-IM is used or not.
Proposal 9: Introduce an optional information parameter “defaultParametersValid-r17” to indicate if the default assumed parameters can/cannot be trusted. “defaultParametersValid-r17” should default to true (i.e. the default assumed parameters can be trusted)
Proposal 10: Introduce an optional information parameter “CRS-Muting-r17” to indicate if CRS muting is used in the network. “CRS-Muting-r17” should default to the agreed default assumed setting.
Proposal 11: Introduce an optional information parameter “v-ShiftList-r17” to indicate which v-shift is used in the LTE network. “v-ShiftList-r17” should default to the agreed default assumed setting.
Proposal 12: Introduce an optional information parameter “maxNrofCRS-Ports-r17” to indicate the maximum number of CRS ports used by the network. RAN4 to discuss, if a default assumption for this parameter can be chosen. 
Proposal 13: Introduce an optional information parameter “cidCandidateList” to indicate which CIDs a UE might encounter as LTE interference cell. This information parameter will not have a default.

UE Capability Signalling
Observation 21: If a UE supports CRS-IM, it should be for all supported bands. It is too complex to introduce granularity as proposed in option 1. 
Proposal 14: Capability of CRS-IM should be per UE and applicable for the bands that are overlapping with LTE spectrum (Option 3)
Observation 22: Having different capabilities would fragment the UE implementation space even further.
Proposal 15: Only provide one capability (i.e. CRS-IM capable) in the UE capability signalling.

	R4-2204918
	ZTE Corporation
	Proposal 1: The maximum number of cell ID information is around 4 per frequency layer if neccessary. 
Proposal 3: The maximum number of interfering cell should be around 4 per frequency layer if necessary.
Proposal 4: To introduce the per band basis for CRS-IM UE capability which is similar as option 3.

	R4-2205433
	Ericsson
	Observation 1: From RRM inter-RAT measurement capability point of view, it is expected UE can measure up to 7 E-UTRA FDD carrier frequency layers. 
Observation 2: In LTE, eNB can configure CRS assistance information up to 8 cells. 
Proposal 1: When NW doesn’t configure inter-RAT meas., gNB can optionally configure up to 8 LTE cell IDs and let UE to decide which ID(s) to use. 
Proposal 2: Follow the baseline assumption to not introduce vshift information into the NWA signaling. 
Proposal 3: RAN4 to discuss when UE can start to perform CRS-IM receiver according to different UE capabilities of LTE channel bandwidth detection and NWA signaling on LTE channel bandwidth. If necessary, RAN4 will capture the expected delay in TS38.101-4.
Proposal 3a: If RAN4 define the CRS-IM requirements with Scenario 2 for UE capable of LTE channel bandwidth acquisition without NWA signaling on LTE channel bandwidth, TE does not start PDSCH scheduling until UE acquires LTE channel bandwidth, e.g. N x inter-RAT measurement period where N is the number of inter-RAT measurement configuration. 
Proposal 3b: If RAN4 define the CRS-IM requirements with Scenario 2 with NWA signaling on LTE channel bandwidth, TE starts PDSCH scheduling immediately after the connection setup. 
Proposal 4: RAN4 to send the LS to RAN2 to specify the procedure about NW scheduling and timer for CRS-IM feature. 
Proposal 7: Proposed signaling structure for CRS-IM receiver:

	R4-2205494
	China Telecom
	draft LS on UE capability and network assistant signalling for CRS interference mitigation in scenarios with overlapping spectrum for LTE and NR

	R4-2205495
	China Telecom
	Proposal 1: Confirm the baseline assumption that no need to introduce NWA signalling for v-shift information.
Proposal 2: Confirm the baseline assumption in the last meeting WF on the LTE channel bandwidth for scenario 2.
Proposal 3: Use the following NWA signalling rules when the default NW configuration assumptions are NOT valid:
Proposal 4: The NWA signalling is signalled per serving cell, and information for maximum of 8 LTE neighbour cells for each serving cell can be indicated.
Proposal 5: Defining CRS-IM receiving as a per UE capability.

	R4-2205799
	Huawei, HiSilicon
	Proposal 3: Define the UE CRS-IM capability with granularity of per UE but only applicable for the bands that are overlapping with LTE spectrum.

	R4-2206071
	MediaTek Inc.
	Proposal 3: Introduce the UE CRS-IM capability with the granularity of of per CC, per band, per band combination.
Proposal 4: Introduce separate features for scenario 1 and scenario 2.


Open issues summary
Sub-topic 1-1: Network Assistance Signalling Aspects
Issue 1-1-1: v-shift information
· Agreements in RAN#101-bis-e in the WF R4-2203131:
· The baseline assumption: No need to introduce NWA signaling for v-shift information.
· Proposals:
· Option 1: Confirm not introduce vshift information into the NWA signaling (E///, Intel, CTC)
· Option 2: Introduce v-shift information as part of the optional NWA signalling (Apple, Nokia)
· Recommended WF
· Since anyway the v-shift information (if included) is optional, can we go with option 2? Any technical issue if option 2 is agreed?


Issue 1-1-2: LTE channel bandwidth information for scenario 2
· Agreements in RAN#101-bis-e in the WF R4-2203131:
· Option 1 (baseline assumption):
· For scenario 2, LTE channel bandwidth information can be awared by following possible ways:
· With inter-RAT MO configured, 1) UE can use PBCH decoding to obtain channel bandwidth information for CRS-IM if PBCH is within the configured measurement gap, or 2) UE can use power difference detection to obtain channel bandwidth information
· LTE channel bandwidth information can be informed to UE by NWA signalling (optional)
· For scenario 2, LTE channel bandwidth information can be awared by following possible ways:
· With inter-RAT MO configured, 1) UE can use PBCH decoding to obtain channel bandwidth information for CRS-IM if PBCH is within the configured measurement gap, or 2) UE can use power difference detection to obtain channel bandwidth information
· For UE capable of obtaining LTE CBW information by PBCH decoding and/or power detection, inter-RAT MO information is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.
· LTE channel bandwidth information can be informed to UE by NWA signalling (optional)
· For UE not capable of obtaining LTE CBW information by PBCH decoding and/or power detection, NWA signalling on LTE CBW is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.
· Separate capability will be introduced for UE capable of performing CRS-IM in scenario 2 without the above new NWA signalling on LTE channel bandwidth.
· Enabling CRS-IM receiver should not impact on existing RRM procedure and RRM requirements
· Other options are not precluded.
· Proposals:
· Option 1: Confirm option 1 above as the methodology to obtain the LTE channel bandwidth information for UE with different UE capabilities (CMCC, CTC)
· Option 2: Consider signaling of LTE channel bandwidth as mandatory for Scenario 2 to enable CRS-IM processing, and do not define the separate capability signalling for scenario 2 for UEs capable of performance CRS-IM without the NWA signalling on LTE channel bandwidth. (Intel) 
· Recommended WF
· Given the difficult situation and long discussion in the last meeting, can we move forward and confirm the baseline assumption? 


Issue 1-1-3: Per cell or per UE NWA signalling
· Agreements in RAN#101-bis-e in the WF R4-2203131:
· [bookmark: _Hlk96001769]Signalling design when the default NW configuration assumptions are NOT valid
· The signalling (when the default NW configuration assumptions are NOT valid) is [per serving cell], and further discuss the maximum number of interference cells can be signalled.
· Proposals:
· Option 1: NWA is signalled per serving cell (Nokia, Intel, CTC, ZTE, [E///])
· Option 1A: NWA contain common configurations for all interference cells (Nokia)
· Option 1B: NWA contain the configurations of each interference cell (Intel, CTC, ZTE, E///)
· Option 1C: For each of the parameter, the NWA can be the same or different for different interference cells, e.g., up to 8 cell ID information and common information for other parameters (see details in Table 3 of R4-2204382)  (Intel)
· Option 2: Per UE level (CMCC)
· CMCC: Whether network should signal the LTE channel bandwidth is depended on UE capability, and whether network should signal the LTE cell carrier frequency is depended on inter-RAT MO configuration.
· Recommended WF
· TBA

Issue 1-1-4: Maximum interference cells number for each serving cell for NWA signalling
· Agreements in RAN#101-bis-e in the WF R4-2203131:
· Signalling design when the default NW configuration assumptions are NOT valid
· The signalling (when the default NW configuration assumptions are NOT valid) is [per serving cell], and further discuss the maximum number of interference cells can be signalled.
· Proposals:
· Option 1: Reuse assumptions from LTE and consider 8 (Intel, CTC, E///)
· Option 2: Around 4 (ZTE)
· Option 3: maximum 3 cells for cell ID information (CMCC)
· Recommended WF
· Agree option 1?

Issue 1-1-5: A field in the NWA signalling to invalidate all default assumptions
· Proposals:
· Proposal 1: Consider introducing a field in the NWA signalling, which can be used to invalidate all default assumptions. (Nokia, E///)
· Recommended WF
· Encourage feedback on Proposal 1.

Issue 1-1-6: Trigger for enabling CRS-IM by NWA signalling
· Proposals:
· Option 1: UE applies CRS-IM for a serving cell when explicitly configured by network. Up to RAN2 how to indicate this in signalling. (Nokia)
· Recommended WF
· In moderator’s understanding, the above option 1 conflicts with the previous agreements below:
· For scenario 1, all NWA signaling are optional and CRS-IM can be triggered by serving cell CRS-RM configuration
· For scenario 2, if the baseline assumption in Issue 1-1-2 (LTE channel bandwidth information for scenario 2) is confirmed:
· For UE capable of obtaining LTE CBW information by PBCH decoding and/or power detection, inter-RAT MO information is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.
· For UE not capable of obtaining LTE CBW information by PBCH decoding and/or power detection, NWA signalling on LTE CBW is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.
· Is it acceptable to all companies to revisit the previous agreement and consider the option 1 from Nokia?


Sub-topic 1-2: CRS-IM Capability Signalling Aspects
Issue 1-2-1: Granularity of UE CRS-IM Capability
· Agreements in RAN#101-bis-e in the WF R4-2203131:
· Option 1: Introduce granularity of per CC, per band, per band combination (per Feature Set per CC)
· Option 2: Introduce granularity of per UE 
· Option 3: Introduce granularity of per UE, but only applicable for the bands that are overlapping with LTE spectrum
· Option 4: Introduce granularity of per band, per band combination (per Feature Set)
· Proposals
· Option 1: Introduce granularity of per CC, per band, per band combination (per Feature Set per CC) (Apple, MTK)
· Option 2: Introduce granularity of per UE (CMCC, CTC, Intel)
· Intel: In LTE, CRS-IM capability signalling is defined with per-UE granularity. Also, in additional to information about support of CRS-IM processing, UE informs about the maximum number of CCs for which UE can apply CRS-IM for scenarios with TM1 - TM9. Same time, for scenarios with TM10, UE just informs about support of CRS-IM processing. 
· Option 3: Introduce granularity of per UE, but only applicable for the bands that are overlapping with LTE spectrum (Nokia, HW)
· Option 4: Introduce granularity of per band (ZTE)
· Recommended WF
· For proponent of option 3, clarification on “the bands that are overlapping with LTE spectrum” is encouraged.
· Considering CRS-IM is a baseband capability, can we consider the similar UE capability signaling as LTE CRS-IM (as mentioned by Intel)?
· CRS-IM capability signalling is defined with per-UE granularity. Also, in additional to information about support of CRS-IM processing, UE informs about the maximum number of CCs for which UE can apply CRS-IM.

Issue 1-2-2: Applicability of UE CRS-IM Capability
· Agreements in RAN#101-bis-e in the WF R4-2203131:
· For 15kHz SCS:
· Option 1: FR1 only, no FDD/TDD difference
· Option 2: UE capabilities are applicable whenever they are signaled
· For scenario 1 and 2:
· [bookmark: _Hlk96005868]Introduce separate features for scenario 1 and scenario 2
· Proposals 
· Proposal 1: Only provide one per-UE capability (i.e. CRS-IM capable) in the UE capability signalling (Nokia)
· Proposal 2: All UE CRS-IM capabilities for 15kHz SCS to be FR1 only, without FDD/TDD difference (CMCC, Intel)
· Recommended WF
· For Proposal 1, could proponent clarify is the one per-UE capability applicable for both scenario 1 and scenario 2?
· For Proposal 2, is it agreeable?

Companies views’ collection for 1st round 
Open issues 
	
	Sub-topic 1-1: Network Assistance Signalling Aspects
Issue 1-1-1: v-shift information
	
Issue 1-1-2: LTE channel bandwidth information for scenario 2

Issue 1-1-3: Per cell or per UE NWA signalling

Issue 1-1-4: Maximum interference cells number for each serving cell for NWA signalling

Issue 1-1-5: A field in the NWA signalling to invalidate all default assumptions

Issue 1-1-6: Trigger for enabling CRS-IM by NWA signalling

Sub-topic 1-2: CRS-IM Capability Signalling Aspects
Issue 1-2-1: Granularity of UE CRS-IM Capability

Issue 1-2-2: Applicability of UE CRS-IM Capability



	Nokia, Nokia Shanghai Bell
	Sub-topic 1-1: Network Assistance Signalling Aspects
Issue 1-1-1: v-shift information
We agree with proposed WF: Introduce v-shift information as part of the optional NWA signalling (Option 2)
As agreed in earlier meetings CID is not needed for LLR Weighting, hence it should be allowed for network vendors to provide a list of v-shifts used as this would simplify the implementation on network side. As previously argued, we also see a combination of v-shift and a candidate CID list providing an improvement compared to only having a candidate CID list.

Issue 1-1-2: LTE channel bandwidth information for scenario 2
We agree with Intel, that the LTE channel bandwidth is needed for CRS-IM, however it should still be possible for the UE to determine this without NWA, hence the bandwidth field can be kept optional. In addition, we would like to keep the possibility of sending an empty NWA IE, hence all field should be optional.
The separate UE capabilities will let the UE overrule the technical agreement above, however we are open to compromise in this matter to move the WI forward.
We can accept to go for the baseline assumption.

Issue 1-1-3: Per cell or per UE NWA signalling
The NW cannot be required to have different CRS-IM NWA messages for each UE. First this would require information from the UE about which are the dominant interfering cells. Also, the only feasible NWA might often be the same for many/all UEs. To maintain the smallest most flexible NWA solution but still maintain the option to provide all fields per CID, we agree that NWA fields should be possible to be provided either per CID or for all CIDs.
We can accept option 1C but RAN4 will have to discuss the details given in table 3 of R4-2204382.

Issue 1-1-4: Maximum interference cells number for each serving cell for NWA signalling
Reuse assumption from LTE and consider 8 (option 1)

Issue 1-1-5: A field in the NWA signalling to invalidate all default assumptions
Since a NW might not comply to the default assumption for all fields and still not have an actual value for said field, it should be possible to invalidate all default assumptions.

Issue 1-1-6: Trigger for enabling CRS-IM by NWA signalling
We see the following issue: In scenario 1, a UE configured with CRS-RM, would immediately turn on CRS-IM by default; using the default assumptions. 
This might lead to performance loss, if the default assumptions are grossly incorrect and the NW is not be able to obtain the correct configurations. There is currently no fall-back, where the NW can disable default-on CRS-IM in case unresolvable performance loss is observed. 
We would like to ask the opinion of other companies to go back on the earlier decision for scenario 1 (which was quoted by the moderator) and agree that CRS-IM (in both scenario 1 and 2) is not enabled until the NW triggers activation via RRC.


Sub-topic 1-2: CRS-IM Capability Signalling Aspects
Issue 1-2-1: Granularity of UE CRS-IM Capability
We agree with both option 2 and option 3. The intent behind mentioning “LTE overlapping bands” was to answer to concerns raised in the last meeting, where some companies noted that non LTE applicable bands should not be included in the capability declaration.
In our opinion, this is a common understanding, but we would be happy to accommodate concerns via a note on LTE overlapping bands. Though, we don’t need this clarification strictly speaking.

Issue 1-2-2: Applicability of UE CRS-IM Capability
Proposal 2 is also fine for us.

	Apple
	Sub-topic 1-1: Network Assistance Signalling Aspects
Issue 1-1-1: v-shift information
We support the recommended WF.	

Issue 1-1-2: LTE channel bandwidth information for scenario 2
We support option 2. We agree with Intel’s observation that depending on how the NWA is signalled, there might not be any benefit of having 2 UE capabilities and it would be more straight forward to have LTE BW information signalled by NWA always. 

Issue 1-1-3: Per cell or per UE NWA signalling
We support option 1B/1C. Signalling per cell with information for LTE interference cells would be less overhead than signalling per UE in our understanding. With option 1A, we don’t see how all interference cells can have the same NWA information signalled. 

Issue 1-1-4: Maximum interference cells number for each serving cell for NWA signalling
We support option 1. 

Issue 1-1-5: A field in the NWA signalling to invalidate all default assumptions
If there is NWA for any parameters, UE would use that over the default assumptions. But if the default assumptions for parameters are not valid, UE would expect NWA in our understanding. What is the purpose to invalidate default parameter assumptions without providing the NWA for the parameters?

Issue 1-1-6: Trigger for enabling CRS-IM by NWA signalling
This kind of signal would be very helpful to save power for the UE. The UE would perform CRS-IM only on such network indication. In scenario 2 if UE is not in NR deployed neighbouring LTE area, why should UE be expected to do any CRS-IM? Having some kind of indication is necessary. If in scenario 2 LTE channel BW is mandatory in NWA, this is not needed. Also in Scenario 1, with current assumption, if CRS RM for serving cell is configured, UE is expected to enable CRS-IM.

Sub-topic 1-2: CRS-IM Capability Signalling Aspects
Issue 1-2-1: Granularity of UE CRS-IM Capability
We support option 1. Per feature set, per CC is also used for signalling baseband capabilities like max number of MIMO layers, modulation order. We cannot assume that UE can be capable of performing CRS-IM in all bands, all CCs . Keeping UE complexity in mind, this should be a capability indicated per feature set, per CC to give UE sufficient flexibility. 

Issue 1-2-2: Applicability of UE CRS-IM Capability
Proposal 2 is agreeable for 15KHz SCS. 


	CMCC
	Sub-topic 1-1: Network Assistance Signalling Aspects
Issue 1-1-1: v-shift information
We prefer Option 1.
In our point of view, we have already included cell-ID information as optional NWA signalling. V-shift information can be derived from cell-ID, then it is duplicated work that also include v-shift as optional in NWA signalling.

Issue 1-1-2: LTE channel bandwidth information for scenario 2
We support the recommended WF.

Issue 1-1-3: Per cell or per UE NWA signalling
Option 2 is our preference. We think whether NWA signalling is needed or not depends on UE capability. Besides, For UEs in different locations in a cell, they may observe different interference cells. Then, the information in NWA signaling should also be different.
For Option 1, we don’t see the advantage if all potential interference information is included, regardless which interference cell(s) is/are the most dominate interference cell(s) for a UE.

Issue 1-1-4: Maximum interference cells number for each serving cell for NWA signalling
Option 1 is fine for us.

Issue 1-1-5: A field in the NWA signalling to invalidate all default assumptions
We don’t think this field is needed. If a parameter is included in NWA, then corresponding default assumption will be invalidated (if exist)

Issue 1-1-6: Trigger for enabling CRS-IM by NWA signalling
We support to insist previous agreement.

Sub-topic 1-2: CRS-IM Capability Signalling Aspects
Issue 1-2-1: Granularity of UE CRS-IM Capability
We support Option 2. As stated in recommended WF, CRS-IM is a baseband capability.

Issue 1-2-2: Applicability of UE CRS-IM Capability
We support Proposal 2.

	Huawei
	Sub-topic 1-1: Network Assistance Signalling Aspects
Issue 1-1-1: v-shift information
We support not to include v-shift information. 
The v-shift information can be derived from Cell-ID. Since Cell-ID has already been introduced as optional NWA, it is redundant to introduce v-shift as well. Moreover, UE may be confused on using which information to decide the location of CRS, if there is a mismatch between the total number of Cell-IDs and the total number of v-shifts simultaneously informed by NW. 
We wonder the condition under which the network only provides the v-shift information instead of PCell ID, considering the v-shift information only will limit the UE implementation, either power difference method, otherwise UE has to detect the PCell ID.

Issue 1-1-2: LTE channel bandwidth information for scenario 2
We support Moderator’s suggestion and confirm the baseline assumption.

Issue 1-1-3: Per cell or per UE NWA signalling
Similar as per LTE, referring to TS36.331, we support per UE NWA signalling. It is more reasonable to inform dedicated Cell-ID to UE, since the possible interference Cell-IDs are different for UEs with different locations in a cell. If the Cell-ID information is transmitted per cell, the complexity of UE will be increased, because the UE has to check all cells included in the Cell-ID which may be not interference cells for it but for other UEs. Moreover, the NWA signalling depends on UE CRS-IM capability. If the UE supports to obtain necessary parameters for CRS-IM without using NWA signalling, then NW can save budget. 

Issue 1-1-4: Maximum interference cells number for each serving cell for NWA signalling
We suggest to reuse 8 as the maximum interference cells number from LTE, see TS36.331 6.4.

Issue 1-1-5: A field in the NWA signalling to invalidate all default assumptions
It is not necessary to introduce one specific field to invalidate all default assumptions. The current higher RRC signalling mechanism supports to overwrite the default/old configurations with new ones.
Issue 1-1-6: Trigger for enabling CRS-IM by NWA signalling
We think the agreements reached in last meeting is very clear: UE can use inter-RAT MO configuration or NWA to trigger the CRS-IM, no any additional NWA signalling to trigger the CRS-IM. 

Sub-topic 1-2: CRS-IM Capability Signalling Aspects
As per LTE CRS-IM, the granularity is per UE but with limitation of the maximum number of CC that UE can support CRS-IM simultaneously. Considering the applicable scenario of CRS-IM, UE just needs to perform CRS-IM on certain bands or certain CCs, with more UE flexibility, Option 1 (per FSCC) is the most flexible capability reporting granularity, so we are also fine with Option 1.

Issue 1-2-2: Applicability of UE CRS-IM Capability
We are fine with Proposal 2.


	ZTE
	Sub-topic 1-1: Network Assistance Signalling Aspects
Issue 1-1-1: v-shift information
Option 1 is OK. In our understanding, We think that v-shift information can be introduced by inter-RAT MO.If the network configured inter-RAT MO, there is no necessary to introduce v-shift information by NWA signalling. What’s more, in scenario 2 with 30kHz, all the NR REs in interfered symbols will be interfered by LTE CRS. For this reason, there is no necessary to introduce v-shift information. Based on the above analysis,we think option 1 is ok.	

Issue 1-1-2: LTE channel bandwidth information for scenario 2
Option 1 is ok. If the network configured inter-RAT MO,  UE can use PBCH decoding to obtain LTE channel bandwidth. If the netwok configured is not valid, UE need to obtain LTE channel bandwidth by NWA signalling.For this reason, we think introduce LTE channel bandwidth information for UE with different UE capabilities is ok.

Issue 1-1-3: Per cell or per UE NWA signalling
Option 1B is OK. Based on our understanding, we should define  NWA signalling as per serving cell. Maybe every per serving contains different interference cell. Therefore, NWA signalling should contain the configurations of each interference cell as a signalling for serving cell. Each interference has different v-shift information、CRS port and CBW, etc. Consequently, we should consider NWA signalling for each interference cell.

Issue 1-1-4: Maximum interference cells number for each serving cell for NWA signalling
We support Option 2. Based on the side conditions -6dB for cell identification in RRM spec, which is equal to 10*log10(4). Therefore maximum number of cell ID information should be around 4.

Issue 1-1-5: A field in the NWA signalling to invalidate all default assumptions
This field shouldn’t be consider.

Issue 1-1-6: Trigger for enabling CRS-IM by NWA signalling
We think the previous agreement is ok.

Sub-topic 1-2: CRS-IM Capability Signalling Aspects
Issue 1-2-1: Granularity of UE CRS-IM Capability
Option 3 or option 4 is ok. There is no difference between them. First, CRS-IM applies to dynamic spectrum sharing (DSS) scenario which overlapping with LTE spectrum. Per UE maybe a good choice for receiver. In addition, Option 3 could be understandable from RAN4 perspective from the LTE-NR coexistence scenario.To follow the same logic as Rel-16 eMIMO multiple LTE CRS rate matching cases due to multiple TRP, this should be per band basis. Based on our analysis, option 3 is best.

Issue 1-2-2: Applicability of UE CRS-IM Capability
Based on our analysis, we should consider separate capability for scenario 1 and scenario 2. For scenario 1, the information can be obtained by CRS-RM. For scenario 2, the information can be obtained by power detection or NWA signalling (if inter-RAT MO is not valid). 


	Intel
	Issue 1-1-3: Per cell or per UE NWA signalling
Based on our understanding, the wording from GTW is clear enough. Probably, we can consider the following in case it will be clearer
For parameters included in the NWA signalling (except Cell ID) the values can be same or different for different interference cells e.g. selected parameters except Cell-ID can be informed by NWA independent of interference cells

	Qualcomm
	Issue 1-1-3: Per cell or per UE NWA signalling
Ok with GTW wording.

	China Telecom
	Issue 1-1-3: Per cell or per UE NWA signalling
Ok with GTW wording.

	MediaTek
	Issue 1-1-3: Per cell or per UE NWA signalling
Ok with GTW wording.

	Ericson
	We could consider the following wording based on Intel’s proposal:
For parameters included in the NWA signalling (except Cell ID) the values can be same or different for different interference LTE cells e.g. selected parameters except Cell-ID can be informed by NWA independent of interference LTE cells

	
	



Summary for 1st round 
Sub-topic 1-1: Network Assistance Signalling Aspects
Issue 1-1-1: v-shift information
Agreement:
v-shift information can be included in NWA signaling as optional 
· If cell-ID information informed, then v-shift information shall not be informed 

Issue 1-1-2: LTE channel bandwidth information for scenario 2
· Agreements in RAN#101-bis-e in the WF R4-2203131:
· Option 1 (baseline assumption):
· For scenario 2, LTE channel bandwidth information can be awared by following possible ways:
· With inter-RAT MO configured, 1) UE can use PBCH decoding to obtain channel bandwidth information for CRS-IM if PBCH is within the configured measurement gap, or 2) UE can use power difference detection to obtain channel bandwidth information
· LTE channel bandwidth information can be informed to UE by NWA signalling (optional)
· For scenario 2, LTE channel bandwidth information can be awared by following possible ways:
· With inter-RAT MO configured, 1) UE can use PBCH decoding to obtain channel bandwidth information for CRS-IM if PBCH is within the configured measurement gap, or 2) UE can use power difference detection to obtain channel bandwidth information
· For UE capable of obtaining LTE CBW information by PBCH decoding and/or power detection, inter-RAT MO information is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.
· LTE channel bandwidth information can be informed to UE by NWA signalling (optional)
· For UE not capable of obtaining LTE CBW information by PBCH decoding and/or power detection, NWA signalling on LTE CBW is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.
· Separate capability will be introduced for UE capable of performing CRS-IM in scenario 2 without the above new NWA signalling on LTE channel bandwidth.
· Enabling CRS-IM receiver should not impact on existing RRM procedure and RRM requirements
· Other options are not precluded.

Agreement:
Confirm option 1 above as the methodology to obtain the LTE channel bandwidth information for UE with different UE capabilities


Issue 1-1-3: Per cell or per UE NWA signalling
Agreement:
The NWA is signaled under each serving cell with flexibility to support per UE level configuration with up to 8 interference cell information. 
· [For each of the parameter except Cell-ID, the NWA can be the same or different for different interference cells e.g. selected parameters except Cell-ID can be informed by NWA independent of interference cells]
· Note: The detailed signalling design subject to RAN2 decision 

Email discussion after Tuesday GTW:
· On the text in [] from the outcome of GTW discussion:
· Ok with the wording from GTW (Intel, QC, CTC, MTK)
· Possible wording update if needed
· Intel:
For parameters included in the NWA signalling (except Cell ID) the values can be same or different for different interference cells e.g. selected parameters except Cell-ID can be informed by NWA independent of interference cells
· E///: (change compared to Intel’s version is highlighted)
For parameters included in the NWA signalling (except Cell ID) the values can be same or different for different interference LTE cells e.g. selected parameters except Cell-ID can be informed by NWA independent of interference LTE cells
Recommendations for 2nd round:
· Check if the latest wording update from E/// is acceptable. If not, go back the GTW agreements.


Issue 1-1-5: A field in the NWA signalling to invalidate all default assumptions
· Proposals:
· Proposal 1: Consider introducing a field in the NWA signalling, which can be used to invalidate all default assumptions. 
Agreement:
No further discussion on issue 1-1-5 in this meeting. 


Issue 1-1-6: Trigger for enabling CRS-IM by NWA signalling
· Proposals:
· Option 1: UE applies CRS-IM for a serving cell when explicitly configured by network. Up to RAN2 how to indicate this in signalling. (Nokia, Apple)
Agreement
No further discussion on issue 1-1-6. 
Note: It’s RAN4 common understanding it’s up to UE implementation to turn on/off CRS-IM with reasonable performance. 

Sub-topic 1-2: CRS-IM Capability Signalling Aspects
Issue 1-2-1: Granularity of UE CRS-IM Capability
Agreement:
Option 1: Per Feature Set per CC 

Issue 1-2-2: Applicability of UE CRS-IM Capability
· Proposals 
· Proposal 2: All UE CRS-IM capabilities for 15kHz SCS to be FR1 only, without FDD/TDD difference
Agreement: 
Proposal 2 agreed

Discussion on 2nd round
LS
R4-2207238 	draft LS on UE capability and network assistant signalling for CRS interference mitigation in scenarios with overlapping spectrum for LTE and NR
					Type: other		For: Approval
					Source: China Telecom
Abstract: 
Discussion: 
China Telecom:
In the updated version, some editorial updates are made and only the additional agreements on the last week’s GTW session is captured (with different change marks). And we think the detailed RRC signaling should be up to RAN2 design.
Some of our explanations are added below:
· Regarding the comment from @Nokia that ‘Agreement to include 30kHz SCS is still pending decision in RAN4’, we think it has been clear that new UE capability for 30k SCS will be introduced (please check the agreement for Issue 3-2-2)
· Regarding the NWA signaling granularity, there are other companies provide other candidate wordings in the LS. However, since the GTW version has been accepted by all companies, we suggest to use the original version if no technical issues spotted.
· Regarding the additional informative summary of how the NWA can assist the CRS-IM, added by @Nokia, we would first like to thank for the detailed summary. However, we think the additional information can do limited help for RAN2 to design the detailed RRC and we will need extra time to review the wording. Since any way those additional wording is for information only, we prefer not to add such information in the LS

Intel:
Changes from our side reflects the agreement on Scenario 2 and inter-RAT MO configuration.

Nokia:
Here are our comments to the following:
· CTC: Regarding the comment from @Nokia that ‘Agreement to include 30kHz SCS is still pending decision in RAN4’, we think it has been clear that new UE capability for 30k SCS will be introduced (please check the agreement for Issue 3-2-2)
The current agreement states:
       
	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)


Our understanding of this agreement is, that 30kHz is not agreed until it is shown, that at least 1dB performance difference is observed, hence it should either be removed from the LS or as minimum put in brackets [].
· CTC: Regarding the additional informative summary of how the NWA can assist the CRS-IM, added by @Nokia, we would first like to thank for the detailed summary. However, we think the additional information can do limited help for RAN2 to design the detailed RRC and we will need extra time to review the wording. Since any way those additional wording is for information only, we prefer not to add such information in the LS.
It is still our view, that it is relevant to have the informational summary section included into the LS. We understand that it would require extra time to review and possible rewrite, however we also feel that doing this work, will align RAN4’s understanding of how the feature is understood to be implemented and at the same time make RAN2 aware of RAN4’s understanding of the feature. 

@ALL: We would like to respectfully ask for feedback from other companies on the following:
· Is the  detailed summary we have provided in the proposed informational section agreeable?
· Should the informational section be included in the LS?

For reference we have included our proposed informational section here:
	· Finally, RAN4 would like to present an informative summary of how the feature CRS-IM is intended to function to help with the design of the NWA signalling intended to facilitate the feature:
· The UE obtains necessary interference configuration information via combination of: 
· Explicit RRC (optional)
· Default assumptions (can be overruled by information provided in RRC)
· Inter-RAT-MO configuration (scenario 2) and blind detection
· Enabling of CRS-IM
· For scenario 1
· All NWA signalling are optional, and CRS-IM is also triggered by serving cell CRS-RM configuration. 
· The default assumptions provide all necessary parameters/information to enable CRS-IM receiver (LLR weighting), with exception of v-shift (the two possible v-shifts are distinguished using power detection or other means).
· It is up to UE implementation to turn off CRS-IM, if its enabling based on default assumptions degrades performance.
· For scenario 2
· For UE capable of obtaining LTE CBW information by PBCH decoding and/or power detection, inter-RAT MO information is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.
· For UE not capable of obtaining LTE CBW information by PBCH decoding and/or power detection, NWA signalling on LTE CBW is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.
· NWA signalling
· The NWA is signalled under each serving cell with flexibility to support per UE level configuration with up to 8 interference cell information. 
· [For each of the parameter except Cell-ID, the NWA can be the same or different for different interference cells e.g., selected parameters except Cell-ID can be informed by NWA independent of interference cells]
· Note: The detailed signalling design subject to RAN2 decision.
Cell-IDs in RRC are understood to represent an unordered (with respect to interference levels) set of CRS interference candidates. 




Qualcomm:
We have similar concern as Nokia on 30kHz capabilities that it will only be agreed once 1dB gain is confirmed, which can only happen in the next meeting. We are not sure what is the best way to handle this situation. But, if RAN4 is not able to confirm 1dB gain in next meeting, we will have some additional UE capabilities in RAN2 which will not be needed.

China Telecom:
Explanation to the changes:
1. Add the Prerequisite feature (rateMatchingLTE-CRS) information for Capability #1 to align with the comments on the UE feature list in the WF on general and 15kHz SCS for CRS-IM. 

1. Based on the feedback from QC and Nokia, 30kHz related capabilities (Capability #4 and Capability #5) are marked ‘RAN4 is also considering the following new NR UE capabilities and will make conclusion on whether to introduce the two capabilities in the first week of RAN4 #103-e meeting’, and as a result, all the following RRC design parts related to Capability #4 and Capability #5 are currently removed.

1. To address Intel’s comments to reflect the agreement on Scenario 2 and inter-RAT MO configuration, we made the following changes:
‘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.’
The configuration of measurement gap restriction is not added, because based on the GTW session agreement, there are 2 ways for UE to obtain the channel bandwidth with inter-RAT MO is configured:
· For scenario 2, LTE channel bandwidth information can be awared by following possible ways:
· With inter-RAT MO configured, 1) UE can use PBCH decoding to obtain channel bandwidth information for CRS-IM if PBCH is within the configured measurement gap, or 2) UE can use power difference detection to obtain channel bandwidth information
Therefore, for UE capable of Capability #2, we think there is no need to restrict the configuration of measurement gap.
As for Nokia’s proposed CRS-IM background wording for information, we encourage feedback from more companies before we add this into the LS.

Huawei:
1: For the LTE channel bandwidth acquisition for Scenario 2, we also think that the configured measurement gaps should overlap with the interference cell PBCH position, otherwise UE that only relies on the PBCH decoding during the measurement gap cannot be expected to perform CRS-IM. 
2: crs-IntfMitigConfig in TS 36.331 is not needed, RAN2 will only define the signaling in TS 38.331. 
3: As we commented during the GTW: except confusion to RAN2 colleagues, we did not observe any benefit or motivation to include the following information in the LS:
-For each of the parameter except Cell ID, the above information can be the same or different for different interference cells e.g. selected parameters except Cell ID can be signalled independent of interference cells

CMCC:
For the description of Capability #2 and Capability #4, we copy the wording here
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
This wording confuse us. In our view, Capability#2 and Capability #4 mean that UE capable of performance CRS-IM without R17 NWA signalling, instead of without NWA signaling on LTE CBW only.
Therefore, we think can we do the following modification to Capability#2 and Capability #4
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
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.

China Telecom:
After some offline discussion, following changes are made:
1. Captured CMCC’s comments that remove the ‘on LTE channel bandwidth’ for the new capabilities to avoid the possible misunderstanding.
1. Captured HW’s comment on the configured measurement gaps.
1. CRS muting related information is not changed after offline discussion.
1. Add square brackets to the wording in the last paragraph, companies can further check.

Intel:
We have another view in comparison to CMCC on Capability #2 and #4. Based on discussion current agreement and discussion in GTW, these capabilities are mainly related to support of Channel bandwidth detection. Therefore, we suggest to return original wording for these capabilities which is also aligned with wording from feature list discussion captured in WF. We think that it will be rather confusing to have different wording in feature list and this LS.

China Telecom:
I would like to share some background information during my offline discussion with CMCC:
First, we believe it is our common understanding that UE supporting Capability #3 but not support Capability #2, will need NWA information only for LTE channel bandwidth, under the agreed default configuration assumptions.
Second, the main concern from CMCC is that, the original wording for Capability #3 ‘NR UE capable of performing CRS-IM in scenario 2 with 15 kHz SCS without Rel-17 new network assistant signalling on UE channel bandwidth’, may be misunderstood as ‘only the LTE CHBW information is not needed but other information is still needed by NWA’. That is why we removed the wording ‘on LTE channel bandwidth’.
We have also considered whether the capability name in the feature list in the WF should also be updated, but we think there is small difference between the 2 wording:
· Feature name in the WF: CRS-IM in non-DSS and 15 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth.
If we remove ‘on LTE channel bandwidth’, we will exclude all RRC the existing assistance signaling including inter-RAT MO configuration.
· Feature description in the LS: NR UE capable of performing CRS-IM in scenario 2 with 15 kHz SCS without Rel-17 new network assistant signaling.
Since it is just excluding the new Rel-17 NWA signalling, we think it is still the same meaning with the feature name in the WF.

Intel:
In case we remove “UE channel bandwidth”, it also can be misunderstood that such UE can perform the CRS-IM without NWA of all parameters for any conditions. From our side we don’t see big difference in wording for these capabilities in LS and WF.
Probably, we can simply copy the wording from WF in LS to avoid confusion in RAN2 that different wording is used in different documents for the same feature.

Qualcomm:
We have following comments on v07 of this LS:
· We prefer to keep “LTE channel bandwidth” for different capabilities as it was before. As Intel commented, saying without NWA signalling is much broader statement which wasn’t the agreement.
· We also prefer to keep the measurement gap restriction to include PBCH because we agreed that UE can get LTE channel bandwidth with PBCH decoding “or” power detection. If we remove this restriction, it means UE will have to support PBCH decoding “and” power detection, which is contrary to RAN4 agreement.
· We prefer to remove this “to be ready for receiving the DL PDSCH data by performing CRS-IM immediately after inter-RAT measurement period Tidentify, E-UTRAN FDD or Tidentify,E-UTRAN TDD, defind in TS38.133” because UE may need multiple gaps before it can acquire PBCH. We are still discussing that as part of test setup in RAN4.

Nokia:
We have added the note “Note: It’s RAN4 common understanding it’s up to UE implementation to turn on/off CRS-IM with reasonable performance.” as per agreement in 1st GTW.

@Huawei: We disagree with the deletion of the following: 
           [For each of the parameter except Cell-ID, the NWA can be the same or different for different interference cells e.g. selected parameters except Cell-ID can be informed by NWA independent of interference cells].
           As such we have added it back in, still including the [], since it was agreed in the 1st GTW and it will be helpful for RAN2.

@All: We have not received any comments on our summary of how the feature CRS-IM is intended to work, as such we assume that everyone is aligned with our understanding. Please speak up if this is not the case.
For reference we have included our previously proposed informational section here:
	· Finally, RAN4 would like to present an informative summary of how the feature CRS-IM is intended to function to help with the design of the NWA signalling intended to facilitate the feature:
· The UE obtains necessary interference configuration information via combination of: 
· Explicit RRC (optional)
· Default assumptions (can be overruled by information provided in RRC)
· Inter-RAT-MO configuration (scenario 2) and blind detection
· Enabling of CRS-IM
· For scenario 1
· All NWA signalling are optional, and CRS-IM is also triggered by serving cell CRS-RM configuration. 
· The default assumptions provide all necessary parameters/information to enable CRS-IM receiver (LLR weighting), with exception of v-shift (the two possible v-shifts are distinguished using power detection or other means).
· It is up to UE implementation to turn off CRS-IM, if its enabling based on default assumptions degrades performance.
· For scenario 2
· For UE capable of obtaining LTE CBW information by PBCH decoding and/or power detection, inter-RAT MO information is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.
· For UE not capable of obtaining LTE CBW information by PBCH decoding and/or power detection, NWA signalling on LTE CBW is needed to perform CRS-IM otherwise UE not expected to perform CRS-IM.
· NWA signalling
· The NWA is signalled under each serving cell with flexibility to support per UE level configuration with up to 8 interference cell information. 
· [For each of the parameter except Cell-ID, the NWA can be the same or different for different interference cells e.g., selected parameters except Cell-ID can be informed by NWA independent of interference cells]
· Note: The detailed signalling design subject to RAN2 decision.
Cell-IDs in RRC are understood to represent an unordered (with respect to interference levels) set of CRS interference candidates. 



Huawei:
We agree with CTC and CMCC, the NWA signaling to be introduced for CRS-IM does not only include LTE channel bandwidth, but also it can include other necessary interf cell information if they are different from the default values.
We also share the similar observation with CTC about the capability name in the feature list and WF. To void configuration, we propose to add more clarification to distinguish from other Rel-17 new network signaling to be introduced if needed:
· Feature description in the LS: NR UE capable of performing CRS-IM in scenario 2 with 15 kHz SCS without Rel-17 new network assistant signaling for CRS-IM.
For the last bullet, we still have concern to include it: 
	-        For each of the parameter except Cell ID, the above information can be the same or different for different interference cells e.g. selected parameters except Cell ID can be signalled independent of interference cells



· For all information to be included in the NWA signaling, except the same or different values, there is the third possible value between/among them? 
· For “selected parameters except Cell ID can be signaled independent of interference cells” example as some companies shared, we wonder what information does RAN4 want to inform RAN2? Based on our understanding, it means those selected parameters can be defined independent of any specific LTE interfere cells, but if some parameters have two common values, some have three common values, and etc., considering total 8 LTE neighboring cell to be configured, how to combine them? E.g.

CRS-AssistanceInfo ::= SEQUENCE {
         physCellIdList                              {1, 2,3, 4, 5, 6,7,8}
         carrierFreqDLlist                        {fc1, fc2}
         carrierBandwidthDLlist            {10, 15, 20}
         nrofCRS-PortsList                       {2, 4}                            
         mbsfn-SubframeConfigList      {configured, not configured} => as per agreement, only “configured” need to be set if necessary, but it will be interpreted as MBSFN configured for all LTE neighboring cell.
}
We would like to invite proponent of the last bullet how to understand the above signaling when UE receive it. 

Ericsson:
Regarding to the time period that the UE(with capability #2) is obtaining the LTE bandwidth, we would like to add some clarifications.
In our view, the network configures measurement gap with MGRP(Measurement Gap Repetition Period) and MGL(Measurement Gap Length). UE needs some RRC processing time to parse the MG configuration. After that, UE can perform inter-RAT measurement within MGL based on the MGRP configured by NW. The inter-RAT measurement cannot be finished by one shot. If the LTE cell is unknown for UE, UE should perform cell search based on MG to identify the cell(such as PBCH decoding). So, the PBCH decoding will be done in the MG. 
RRM session has already defined the cell identification/measurement delay requirement:
	9.4.2      NR − E-UTRAN FDD measurements
…
When the UE requires measurement gaps to identify and measure inter-RAT cells and an appropriate measurement gap pattern is scheduled, the UE shall be able to identify a new detectable FDD cell within TIdentify, E-UTRAN FDD according to the following expression:
                         ,
where:
TBasicIdentify = 480 ms,
TInter1 is defined in clause 9.4.1,
CSSFinterRAT = CSSFwithin_gap,i is the scaling factor for the measured inter-RAT E-UTRA carrier i which is calculated as specified in clause 9.1.5.2.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasure, E-UTRAN FDD defined in Table 9.4.2.2-1.


Therefore, we suggest to follow the RRM requirement and clarify the time period before UE with capability #2 is ready for receiving the PDSCH data. 
Please check the modification in the LS version 07.

Huawei:
For the wording “  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 to be ready for receiving the DL PDSCH data by performing CRS-IM immediately after inter-RAT measurement period Tidentify, E-UTRAN FDD or Tidentify,E-UTRAN TDD, defind in TS38.133. ”. We don’t think it is helpful for RAN 2 to design signaling since it is related to test setup.

Qualcomm:
We have added back “LTE channel bandwidth” for capabilities and made some minor edits. We think that we should align these capabilities with what we have agreed in RAN4 and what we have in UE features.

Huawei:
@Huawei: We disagree of deleting the following:
[and to be ready for receiving the DL PDSCH data by performing CRS-IM immediately after inter-RAT measurement period Tidentify, E-UTRAN FDD or Tidentify,E-UTRAN TDD, defind in TS38.133.]
In our view, it still can clarify the UE behavior. Same time, RAN2 can use it to define UE procedure or network timer, etc. Such information is worth to be captured in the ‘field description’ in TS38.331. There are many similar wording like: 'the UE assumes ... as specified in TS38.133.' in TS38.331.Therefore, we think it is necessary to send the corresponding information to them and the detailed signaling design is up to them.

Apple: 
We add comment in v12.
For this note:  
Note: It’s RAN4 common understanding it’s up to UE implementation to turn on/off CRS-IM with reasonable performance.
We dont think this is needed as this doesn’t provide any info to RAN2 on designing the signalling.

Nokia:
@Jingzhou: In v11 the following sentence has be edited several times, and is now including the highlighted parts:
For UE supporting Capability #2Capability #4, the UE can perform CRS-IM without Rel-17 new RRC network assistant signalling in scenario 2 with 15 kHz SCS30 kHz SCS when MeasObjectEUTRA IE is configured
Those parts were deleted earlier due to 30kHz not decided and we expect the deletion is not done on purpose. We kindly request to do a clean-up of this for the final version and remove the highlighted parts.

Huawei:
Firstly we don’t agree that it is GTW final agreement that we cannot change it. All of us know that chairman suggested further discussion on that part with square bracket due to limited GTW time. We have the same comments as that shared during GTW, it is no benefit to include that part. Our technical concern is shared in another email by using an example. We copied here for convenience:
For the last bullet, we still have concern to include it: 
-        For each of the parameter except Cell ID, the above information can be the same or different for different interference cells e.g. selected parameters except Cell ID can be signalled independent of interference cells
-        For all information to be included in the NWA signaling, except the same or different values, there is the third possible value between/among them? 
-        For “selected parameters except Cell ID can be signaled independent of interference cells” example as some companies shared, we wonder what information does RAN4 want to inform RAN2? Based on our understanding, it means those selected parameters can be defined independent of any specific LTE interfere cells, but if some parameters have two common values, some have three common values, and etc., considering total 8 LTE neighboring cell to be configured, how to combine them? E.g.
CRS-AssistanceInfo ::= SEQUENCE {
         physCellIdList                              {1, 2,3, 4, 5, 6,7,8}
         carrierFreqDLlist                        {fc1, fc2}
         carrierBandwidthDLlist            {10, 15, 20}
         nrofCRS-PortsList                       {2, 4}                            
         mbsfn-SubframeConfigList      {configured, not configured} => as per agreement, only “configured” need to be set if necessary, but it will be interpreted as MBSFN configured for all LTE neighboring cell.
}
We would like to invite proponent of the last bullet how to understand the above signaling when UE receive it. 
For those informative summary, thanks for your summary. But we think that all of them should be included in the current LS, if anything is missing, maybe you can give comments to include them in the LS. We are also ok to hear other companies’ opinion on this.

Nokia:
@Manasa:
Regarding the comment:
	For this note:  
Note: It’s RAN4 common understanding it’s up to UE implementation to turn on/off CRS-IM with reasonable performance.
We dont think this is needed as this doesn’t provide any info to RAN2 on designing the signalling.



It is our view, that that this note provides closure on the question if the new signalling should be entirely optional in the most extreme cases (e.g., scenario 1 with only default and vshift blind decoding). As such we see it as valuable, and since it was agreed in this meeting it should be technically fully correct.
@Ke: We understand, that the sentence is in [], which is also why we keep the [] in the LS. It was agreed, that it is up to RAN2 to make the final decision, i.e., if they want to have common parameters or not, which depends on the how large they see the message becoming.
We believe that providing the sentence in the LS be beneficial for RAN2 by providing this freedom clearly

Intel:
We have comment on benefits of information about some parameters can be same for different interference cells. We think such solution can be beneficial in case NWA signaling is required (for example Scenario 2 without Inter-RAT MO) and parameters are same for all neighboring cells. In this case, single value can be signalled. 
In case we have 3 cells with one value and 5 cells with another value, we think that the size of sequences for each parameters should be the same and equal to 8.

Qualcomm:
This part was not discussed much in RAN4 and was introduced only a few hours ago for discussion. So, at this point, we can’t agree to this kind of delay requirements to be included in RAN2 LS. We don’t think this impacts RAN2 in defining the UE capability. We can discuss this further in the next meeting and if it is agreed in RAN4 demod session, we can send another LS to RAN2 clarifying this, if needed. Anyway, we will have to send another LS for 30kHz in next meeting if RAN4 agrees to define it.

Apple:
We also don't agree to add this in LS to RAN2 as its not agreed in RAN4 and has no impact on RAN2 signalling design. Given such close deadlines and many time zones its appreciated if companies dont bring such proposals in the last minute.

Ericsson:
In fact, we brought this in our contribution, and we also shared corresponding comments in both 1st and 2nd round discussion. Same time, we sent the proposed modifications quite a few hours before the 2nd round comment DL. Thus, we would like to clarify that we’re not bringing this in the last minute. 
Besides, plenty of modifications, suggestions have been made during the last few hours, so they all need more time to check or even left open for the next meeting. Maybe more clarification are needed. We are fine with discussing this during today’s GTW session.

China Telecom:
In this version, 
· I have accept all the previous change tracks which are not commented throughout the second round discussion.
· Some editorial updates are made according companies’updates.
· For the 30kHz SCS capability granularity, @ Gaurav, we removed your wording ‘without FDD/TDD difference’because no FDD test case is considered according to the CR work split for 30kHz SCS.
· I left square brackets together with moderator’s note for the 3 controversial issues to be solved on the GTW session.
· Nokia’s proposed Note and informative part is not added given the concern from other companies.

Apple:
1. We also prefer to keep the wording of LTE channel BW associated with new NWA - as indicate by you we will further discuss in GTW
2. For 30KHz SCS capability granularity it should also have no FDD/TDD differentiation, unless we want to say its only for TDD. 

CMCC:
For 30KHz SCS capability granularity, we have the same comment as Manasa, it should also have no FDD/TDD differentiation, which is also aligned with UE feature in WF.
After considering of the information of RAN4 agreements in this LS can give a clear guidance to RAN2 design and address the potential ambiguity, we are ok with keep the wording of 'on LTE channel BW', 

China Telecom:
Based on some offline discussion with other some companies, in this version:
· I kept the original Capability name and removed the note, since I believe we have reached consensus on this issue. 
· Based on the feedback from Apple, CMCC and also Qualcomm, we add ‘without FDD/TDD difference’For 30KHz SCS capability granularity.

Recommendation:		To be discussed in GTWAgreeable



Topic #2: Test setup for CRS-IM 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2203770
	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 signalling and with detection of parameters by inter-RAT measurements cannot be the same. 
Proposal #2: Define one test setup for requirement in scenario 2 with NWA signalling configured. 

	R4-2204527
	CMCC
	Proposal 2: Define one set of test requirements, the requirements will be applied for both two UE capabilities.
Proposal 3: Define two sets of test setup according to different UE capabilities.
Proposal 4: Define the applicability rule that if UE is capable of both BW acquisition schemes, the test setup “Only Inter-RAT MO is configured” should be used for testing.

	R4-2204833
	Nokia, Nokia Shanghai Bell
	Observation 5: Obtaining LTE channel bandwidth using InterRAT MO or NWA signalling will provide the same results.
Proposal 3: Test requirements for scheme#1 and scheme#2 can be the same.
Observation 6: UE is not required to support both NWA and InterRAT MO when supporting CRS-IM. UE capability signalling will inform the NW what is supported (either InterRAT MO or NWA; or both).
Observation 7: It can be assumed, that CRS-IM parameters will be the same for the UE independent on using InterRAT MO or NWA signalling.
Observation 8: As the parameters will be the same (assuming no mis-detection) for InterRAT MO and NWA signalling and there is no requirement for a UE to support both InterRAT MO and NWA at the same time.
Proposal 4: RAN4 to not have separate requirements defined for InterRAT MO and NWA signalling (Option 2).

	R4-2204918
	ZTE Corporation
	Observation 1: There is no difference of test requirement between Scheme #1 and Scheme #2.
Proposal 2: It’s no necessary to consider NWA signaling if test has been passed for scenario 2 which is configured by inter-RAT MO.

	R4-2205433
	Ericsson
	Proposal 5: Define the same test requirement for scheme 1 and 2. 
Proposal 6: Define 2 sets of test setup with applicability rule: Test 1: Only Inter-RAT MO is configured, and Test 2: Only the new NWA signaling is configured. 
•	Test 1 is applicable for UE capable of LTE channel bandwidth acquisition with inter-RAT measurement.
•	Test 2 is applicable for UE not capable of LTE channel bandwidth acquisition with inter-RAT measurement.

	R4-2205799
	Huawei, HiSilicon
	Observation 1: PBCH has higher robust than PDSCH and there is no interference when UE is decoding PBCH. Therefore, PBCH performance can be always guaranteed at SNR range targeted for PDSCH.
Proposal 1: The requirements for scheme#1 (CRS-IM with Inter-RAT MO configured and perform PBCH decoding and/or power difference detection) and scheme#2 (CRS-IM with NWA signalling) can be same
Proposal 2: Define one set of test setup with both Inter-RAT MO and the new NMA signalling configured by the network:
	Inter-RAT MO is used for acquiring LTE frequency information and PBCH decoding.
	NWA only include LTE bandwidth information.

	R4-2203771
	Apple Inc.
	Proposal #1: Only consider 20% PDSCH loading with INR1 = 10.45 dB and INR2 = 4.6 dB interference levels.
Proposal #2: Only cover 4 CRS ports and 4 TX antenna for all requirements for CRS-IM.

	R4-2204383
	Intel Corporation
	Proposal 1:	Use the following INR values and Interference PDSCH loading assumptions for CRS-IM requirements:
•	Scenario 1: Loading 20 %, INR1 = 10.45 dB and INR2 = 4.6 dB or Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
•	Scenario 2: Loading 20 %, INR1 = 10.45 dB and INR2 = 4.6 dB
Proposal 2:	Define the CRS-IM requirements with 2 CRS ports for Scenario 1 and 4 CRS ports for Scenario 2.
Proposal 3:	Do not define the CRS-IM requirements for Scenario 2 with configured Inter-RAT MO and consider only tests with NWA signalling configuration.
Observations #1:	Testable CRS-IM performance benefits (1.2 – 1.7 dB) for Scenario 1 can be achieved for scenarios with 2 and 4 CRS ports and 20% and 30% interference cell loading.
Observations #2:	Testable CRS-IM performance benefits (1.1 – 1.6 dB) for Scenario 2 can be achieved for scenarios with 20% and 30% interference cell loading

	R4-2204528
	CMCC
	Proposal 1: Take 20% PDSCH loading level as baseline. Further check 30% loading level for Scenario 1.
Proposal 2: 
•	For LTE CRS port in Scenario 1, over 2 and 4 for CRS ports
•	For LTE CRS port in Scenario 2, only cover 4 CRS ports.

	R4-2204919
	ZTE Corporation
	Proposal 1: Add more loadings such as 30%, 40% and 50% with lower performance gain.
Proposal 2: Add more interference power levels with lower performance gain.
Proposal 3: Consider 2 CRS ports for Scenario 1 and 4 CRS ports for Scenario 2.

	R4-2205434
	Ericsson
	Proposal 1: Option 2: Only consider INR1 = 10.45dB and INR2 = 4.6dB.
Proposal 2: Option 2: Not to consider other interference loading level
Proposal 3: Only cover 4 LTE CRS ports for defining requirements

	R4-2205496
	China Telecom
	Proposal 1: The test requirement for the following schemes can be the same:
−	Scheme #1: CRS-IM with Inter-RAT MO configured and perform PBCH decoding and/or power difference detection
−	Scheme #2: CRS-IM with NWA signalling
Proposal 2: Define 2 sets of test setup: 1) Only Inter-RAT MO is configured, and; 2) Only the new NWA signalling is configured.
Proposal 3: Add one set of INRs and loading levels for the CRS-IM testing to ensure that UE will turn on CRS-IM in different INR conditions. Select one of the combinations that achieves about 1dB performance gain over the reference scheme:
•	Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
•	Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
•	Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
Proposal 4: Cover 2 and 4 CRS ports for the neighbour cell LTE. Cover different CRS port number for different test cases such as different scenario or different INR levels based on the simulation results.

	R4-2205800
	Huawei, HiSilicon
	Proposal 1: Only consider 20% loading.
Proposal 2: Consider INR1=10.45dB and INR2=4.6dB
Proposal 3: Only consider 4 CRS ports

	R4-2206052
	Nokia, Nokia Shanghai Bell
	PDSCH loading level
Observation 1: Low loading levels represent a worst case for the CRS-IM feature as IM is applied to resources that do not experience interference (assuming the algorithm does not include detection of such cases). High loading levels can mask the downsides of simple CRS-IM implementations, but also highlight the performance increase potential of CRS-IM. Both scenarios should be included in testing.
Proposal 1: 20% loading level is sufficient (option 2) to verify minimum performance of the implementation.

Interference power level
Observation 2: The already agreed set of INR values is sufficient for minimum performance requirement coverage as the minimum performance requirements are assured with a single profile, which was already agreed.
Proposal 2: Only consider INR1 = 10.45 dB and INR2 = 4.6 dB in case of 20% interference PDSCH loading

Tx antenna and LTE CRS port number
Observation 3: 2 CRS ports are the most common deployment (option 3).
Observation 4: Including 4 CRS ports in addition to 2 CRS ports (option 2A) is not in our view required but can be an option, if requested by companies.
Proposal 3: Both option 2A and option 3 are acceptable.

	R4-2206107
	Qualcomm Incorporated
	Proposal 1: Only consider 20% PDSCH loading level.
Proposal 2: Only consider INR1 = 10.45 dB and INR2 = 4.6 dB.
Proposal 3: Only cover 4 CRS ports for defining CRS-IM requirements.

	R4-2206071
	MediaTek Inc.
	Observation 1: The test requirements for both schemes can be the same if it is guaranteed that PBCH can be decoded correctly in inter-RAT measurement or there is no error in power difference detection.
Proposal 1: If it can be guaranteed that PBCH can be decoded correctly in inter-RAT measurement or there is no error in power difference detection. We can define the same requirement for different UE capabilities.
Proposal 2: Define two sets of test setups as the UE capability for Scheme #1 and Scheme #2 is different.


Open issues summary
Sub-topic 2-1: Test setup for 15 kHz SCS scenario
Issue 2-1-1: Test setup for scenario 2
· Agreements in RAN#101-bis-e in the WF R4-2203131
· [bookmark: _Hlk96000233]In the next meeting, discuss whether the test requirement for the following schemes can be the same:
· Scheme #1: CRS-IM with Inter-RAT MO configured and perform PBCH decoding and/or power difference detection
· Scheme #2: CRS-IM with NWA signaling
· Further discuss the following test setup for scenario 2 in the next meeting:
· Option 1: Define one set of test setup with both Inter-RAT MO and the new NMA signaling configured by the network
· Option 2: Define 2 sets of test setup: 1) Only Inter-RAT MO is configured, and; 2) Only the new NWA signaling is configured.
· FFS the applicability of the 2 sets of test setup 
· [bookmark: _Hlk96009846]Option 3: Define one set of test setup: Only the new NWA signaling is configured.
· Proposals on whether the test requirement for different schemes can be the same:
· Option 1: Test requirements for the 2 schemes cannot be the same (Apple)
· Apple: 1) Max TP would be different between test cases with and without inter-RAT MO. 2) Impact of errors in detection of parameters with inter-RAT measurement may not be accounted for in simulation results
· Option 2: Test requirements for the 2 schemes should be the same (Nokia, ZTE, E///, HW, CTC, MTK)
· Nokia: With InterRAT MO, UE should be able to determine the LTE bandwidth without misdetection
· HW: PBCH performance can be always guaranteed at SNR range targeted for PDSCH.
· E///: RAN4 to discuss when UE can start to perform CRS-IM receiver according to different UE capabilities of LTE channel bandwidth detection and NWA signaling on LTE channel bandwidth, i.e., only measure the throughput after the LTE channel bandwidth information is obtained.
· If necessary, RAN4 to send the LS to RAN2 to specify the procedure about NW scheduling and timer for CRS-IM feature.
· MTK: If it can be guaranteed that PBCH can be decoded correctly in inter-RAT measurement or there is no error in power difference detection. We can define the same requirement for different UE capabilities.
· Proposals on the test setup for scenario 2
· Option 1: Define one set of test setup with both Inter-RAT MO and the new NMA signaling configured only include the CBW information (HW)
· Option 2: Define 2 sets of test setup for different UE capabilities: 1) Only Inter-RAT MO is configured, and; 2) Only the new NWA signaling is configured. (CMCC, Nokia, ZTE, Ericsson, CTC, MTK)
· Applicability rule: 
· Option 2A: If UE is capable of both BW acquisition schemes, the test setup “Only Inter-RAT MO is configured” should be used for testing. (CMCC, ZTE)
· PDSCH scheduling timing
· Option 2B-1: If RAN4 define the CRS-IM requirements with Scenario 2 for UE capable of LTE channel bandwidth acquisition without NWA signaling on LTE channel bandwidth, TE does not start PDSCH scheduling until UE acquires LTE channel bandwidth, e.g. N x inter-RAT measurement period where N is the number of inter-RAT measurement configuration. (Ericsson)
· Option 2B-2: If RAN4 define the CRS-IM requirements with Scenario 2 with NWA signaling on LTE channel bandwidth, TE starts PDSCH scheduling immediately after the connection setup. (Ericsson)
· Option 3: Define one set of test setup: Only the new NWA signaling is configured. (Intel, Apple)
· Option 3A (Apple): Including LTE presence, LTE carrier frequency, LTE channel bandwidth in the NWA signaling in the test
· Recommended WF
· Whether the test requirement for different schemes can be the same
· Can we agree option 2 (test requirements for the 2 schemes should be the same)?
· Test setup for scenario 2
· Can we agree option 2 (define 2 sets of test setup for different UE capabilities) together with the Applicability rule in option 2A?

Issue 2-1-2: Interference power level
· Status in RAN#101-bis-e in the WF R4-2203131:
· Option 1: Add one of the combinations below that achieves about 1dB performance gain over the reference scheme
· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
· Option 2: Only consider INR1 = 10.45 dB and INR2 = 4.6 dB 
· Option 3: Only consider INR1 = 10.45 dB and INR2 = 4.6 dB in case of 20% interference PDSCH loading 
· Option 4: 30% PDSCH loading and INR 1 = 9.69 dB, INR 2 = 3.7 dB for Scenario 1 and 20% interference PDSCH loading and INR1 = 10.45 dB and INR2 = 4.6 dB for Scenario 2
· Proposals
· Option 1: Add one of the combinations below that achieves about 1dB performance gain over the reference scheme (China Telecom, [ZTE])
· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
· Option 2: Only consider INR1 = 10.45 dB and INR2 = 4.6 dB (Apple, E///, HW, Nokia, QC)
· Option 3: (Intel)
· For scenario 1, Loading 20 %, INR1 = 10.45 dB and INR2 = 4.6 dB or Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· For scenario 2, Loading 20 %, INR1 = 10.45 dB and INR2 = 4.6 dB
· Recommended WF
· To move forward, can we agree option 2?

Issue 2-1-3: PDSCH loading level
· Status in RAN#101-bis-e in the WF R4-2203131:
· Option 1: Add one of the combinations below that achieves about 1dB performance gain over the reference scheme
· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
· Option 2: Only consider 20% PDSCH loading level
· Option 3: Consider 30% interference PDSCH loading for Scenario 1 and 20% interference PDSCH loading for Scenario 2
· Option 4: Also include 80% loading
· Option 5: Further check 30% loading level
· Option 6: Either 30% or 20%
· Proposals
· Option 1: Add one of the combinations below that achieves about 1dB performance gain over the reference scheme (China Telecom, [ZTE])
· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
· Option 2: Only consider 20% PDSCH loading level (Apple, E///, HW, Nokia, QC)
· Option 3: Take 20% PDSCH loading level as baseline. Further check 30% loading level for Scenario 1. (CMCC)
· Option 4: Add more loadings such as 30%, 40% and 50% with lower performance gain (ZTE)
· Option 5: (Intel)
· For scenario 1, Loading 20 %, INR1 = 10.45 dB and INR2 = 4.6 dB or Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· For scenario 2, Loading 20 %, INR1 = 10.45 dB and INR2 = 4.6 dB
· Recommended WF
· To move forward, can we agree option 2?

Issue 2-1-4: Tx antenna and LTE CRS port number
· Status in RAN#101-e in the WF R4-2120705:
· Option 1: Only cover 4 CRS ports
· Option 2: Cover 2 and 4 for CRS ports
· Option 2A: Consider 2 CRS ports for Scenario 1 and 4 CRS ports for Scenario 2
· Option 2B: Use different CRS port number in the tests with different INR levels
· Option 3: Only cover 2 CRS ports (Nokia)
· Proposals
· Option 1: Only cover 4 CRS ports (Apple, E///, HW, QC)
· Option 2: Cover 2 and 4 for CRS ports (Intel, CMCC, ZTE, CTC, Nokia)
· Option 2A: Consider 2 CRS ports for Scenario 1 and 4 CRS ports for Scenario 2 (Intel, ZTE, Nokia)
· Option 2B: Consider 2 and 4 CRS ports for Scenario 1, only 4 CRS ports for Scenario 2 (CMCC)
· Option 3: Only cover 2 CRS ports (Nokia)
· Recommended WF
· To move forward, can we agree the following?
· 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 and/or 4 CRS ports in the next meeting.
· For scenario 2, only cover 4 CRS ports.

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

	
	Sub-topic 2-1: Test setup for 15 kHz SCS scenario
Issue 2-1-1: Test setup for scenario 2

Issue 2-1-2: Interference power level

Issue 2-1-3: PDSCH loading level

Issue 2-1-4: Tx antenna and LTE CRS port number


	Nokia, Nokia Shanghai Bell
	Sub-topic 2-1: Test setup for 15 kHz SCS scenario
Issue 2-1-1: Test setup for scenario 2
Whether the test requirement for different schemes can be the same
We understand that the requirements could possibly be the same, as measurement gaps and inter-RAT measurement issues are not part of the demod test setup. 

Test setup for scenario 2
If it is agreed to have two UE capabilities; one for scenario 2 inter-RAT and one for scenario 2 NWA, then it would make sense to have test setups/requirements for both and UE would need to test all that are declared in capabilities.

Issue 2-1-2: Interference power level
Support option 2: Only consider INR1 = 10.45 dB and INR2 = 4.6 dB

Issue 2-1-3: PDSCH loading level
Support Option 2: Only consider 20% PDSCH loading level

Issue 2-1-4: Tx antenna and LTE CRS port number
Agree to the proposed WF.


	Apple
	Sub-topic 2-1: Test setup for 15 kHz SCS scenario
Issue 2-1-1: Test setup for scenario 2
We cannot agree with the recommended WF. If we introduce requirements with inter-RAT MO, we are mixing RRM and demod requirements which is not desirable and something that is not commonly done. For the operating SNR we agree that the PBCH decoding should not have any errors, but with the other power detection based hypothesis, there might be errors in UE detection and cannot always be guaranteed. The test requirements cannot be guaranteed to be the same for these reasons.
Hence we support option 3. Only 1 test set up and one set of requirements with NWA signalling. 

Issue 2-1-2: Interference power level
We support the recommended WF. 

Issue 2-1-3: PDSCH loading level
We support the recommended WF. 

Issue 2-1-4: Tx antenna and LTE CRS port number
Option 1 is our preference. We have not evaluated the performance with 2CRS ports and we are not in favor of evaluating it at this stage. We suggest sticking to the requirements with 4 CRS ports. 


	CMCC
	Sub-topic 2-1: Test setup for 15 kHz SCS scenario
Issue 2-1-1: Test setup for scenario 2
Option 2 and Option 2A can be agreed. Besides, we think Option 2B-1 and Option 2B-2 make sense either.
For Option 2B-1, we want to add a clarification for PDSCH scheduling, which should be focus on serving cell.
· Option 2B-1: If RAN4 define the CRS-IM requirements with Scenario 2 for UE capable of LTE channel bandwidth acquisition without NWA signaling on LTE channel bandwidth, TE does not start PDSCH scheduling of serving cell until UE acquires LTE channel bandwidth, e.g. N x inter-RAT measurement period where N is the number of inter-RAT measurement configuration. (Ericsson)

Issue 2-1-2: Interference power level
To move forward, Option 2 with Loading level 20% is fine for us.

Issue 2-1-3: PDSCH loading level
To move forward, Option 2 is fine for us.

Issue 2-1-4: Tx antenna and LTE CRS port number
Ok with the recommended WF.

	Huawei
	Sub-topic 2-1: Test setup for 15 kHz SCS scenario
Issue 2-1-1: Test setup for scenario 2
We support Moderator’s suggestion to define one test requirement. According to our simulation results, there is no performance difference between the two schemes. 
We also agree that if UE is capable of both BW acquisition schemes, the test setup “Only Inter-RAT MO is configured” should be used for testing.
We think that PDSCH can be scheduled immediately after the measurement gap, no additional inter-RAT measurement period is needed for PBCH decoding. 

Issue 2-1-2: Interference power level
We support Option 2.

Issue 2-1-3: PDSCH loading level
We support Option 2.

Issue 2-1-4: Tx antenna and LTE CRS port number
For both scenarios 1 and 2, we support only to cover 4 CRS ports.
As per our evaluations, the performance gain of CRS-IM is higher with 4 CRS ports than 2 ports. Since there is no difference of CRS-IM processing with different CRS ports, we suggest to only consider 4 ports. Also, 4 ports means higher interference. If the UE can handle higher interference, then it must can handle less interference. There is no need to increase test complexity.

	ZTE
	Issue 2-1-1: Test setup for scenario 2
We think recommended WF is ok.

Issue 2-1-2: Interference power level
Option 1 is OK. Based on our understanding, it’s not only focus on 20% loading but also should consider other loadings with relative lower performance gain. 

Issue 2-1-3: PDSCH loading level
Option 1 is OK. 

Issue 2-1-4: Tx antenna and LTE CRS port number
We think recommended WF is ok.


	Vodafone
	Issue 2-1-4: Tx antenna and LTE CRS port number
We agree with the views expressed by Huawei. Only 4 CRS ports need to be considered. Option 1.

	Intel
	Issue 2-1-1: Test setup for scenario 2
Whether the test requirement for different schemes can be the same
Taking into account that measurement gaps should be configured for scenario with Inter-RAT MO, UE will not be able to make PDSCH reception in slots configured for measurement gap and it should be taken into account in the statistics collection procedure or in the PDSCH scheduling. Therefore, we support Option 1.
Test setup for scenario 2
Based on our comments above, the different requirements should be defined and also configuring of Inter-RAT MO and measurement gaps in the test will lead to mixing of RRM and Demod functionality.
As for Option 2B-1, it is not clear how many times is required for UE to obtain the necessary information. Also, based on our understanding we can not make dynamic switch off/on of measurement gaps. Therefore, they potentially will exist during all test.
Therefore, to simplify test procedure of CRS-IM processing (which is the main purpose of this test), we suggest to consider Option 3
Issue 2-1-2: Interference power level
Option 2 is fine for us.
Issue 2-1-3: PDSCH loading level
Option 2 is fine for us.
Issue 2-1-4: Tx antenna and LTE CRS port number
Recommended WF is fine for us.

	Qualcomm
	Sub-topic 2-1: Test setup for 15 kHz SCS scenario
Issue 2-1-1: Test setup for scenario 2
Before we decide on this issue, we have some questions for clarification. In our opinion, for LTE PBCH decoding, UE will see PBCH SINR as INR_i/INR_j during IRAT Measurement, i.e., for stronger interferer PBCH SINR will be ~6dB, while for weaker interferer, PBCH SINR will be ~ -6dB. PBCH SINR is quite low for weaker interferer. So, unless we assume that LTE CBW will be same for all interferers and only rely on stronger interferer, PBCH decoding may have issues for weaker interferer. Can proponents of Option 2 please clarify this? 

Issue 2-1-2: Interference power level
Ok with the recommended WF. 

Issue 2-1-3: PDSCH loading level
Ok with the recommended WF. 

Issue 2-1-4: Tx antenna and LTE CRS port number
We prefer Option 1. 2 CRS ports have not been evaluated as part of the study and we would rather not study it so close to finishing the WI since it typically takes at least 2 meetings for simulation alignment. 

	China Telecom
	Issue 2-1-1: Test setup for scenario 2
Whether the test requirement for different schemes can be the same
Yes, they can be the same. 
We agree with Nokia that the measurement gaps are not part of the demod test setup, and we can exclude that time period for throughput measurement.

Test setup for scenario 2
We support option 2

Issue 2-1-2: Interference power level
Option 1 was proposed by us, which we think it is important to make sure CRS-IM can be enabled for UEs in different locations. But for the WI progress, we can compromise. 

Issue 2-1-3: PDSCH loading level
Same comment to Issue 2-1-2.

Issue 2-1-4: Tx antenna and LTE CRS port number
We support the recommended WF as compromise. We don’t agree with the argument that 2CRS port was not considered in the study phase. When we proposed 2 CRS ports in the study phase, companies commented that not to consider all the scenarios for study purpose.  

	MediaTek
	Issue 2-1-1: Test setup for scenario 2
Our concern is that if it can be guaranteed that PBCH can be decoded correctly in inter-RAT measurement or there is no error in power difference detection. Even if it does under the current test step, it cannot be guaranteed in the real deployment. We believe that NWA can provide better performance. 
Also, we are wondering how to conduct the simulations to define the requirements. Do we need to run simulations for Scheme 1 (with Inter-RAT MO configured and perform PBCH decoding and/or power difference detection)? Or we just assume UE can acquire the correct BW information through PBCH decoding/power detection and then apply the simulation results from Scheme 2 (with NWA signaling).

Issue 2-1-2: Interference power level
OK with the recommended WF.

Issue 2-1-3: PDSCH loading level
OK with the recommended WF.

Issue 2-1-4: Tx antenna and LTE CRS port number
Prefer Option 1.

	Ericsson
	Issue 2-1-1: Test setup for scenario 2
Whether the test requirement for different schemes can be the same
We are fine with option 2. 
Test setup for scenario 2
We support option 2 with applicability rule option 2A and also additional clarification option 2B-1 and 2B-2.
The inter-RAT measurement specified in RRM does not require to decode MIB. So, we think additional time slot for acquire LTE channel bandwidth is needed for the UE capable of LTE channel bandwidth acquisition without NWA signaling, otherwise it is the risk TE start to transmit PDSCH to calculate throughput before UE can perform the CRS-IM receiver. Thus, option 2B-1 and 2B-2 need to be captured together with the applicability rule option 2A in the spec (e.g., TS38.101-4 5.1.1)
Issue 2-1-2: Interference power level
Support the recommended WF.
Issue 2-1-3: PDSCH loading level
Support the recommended WF.
Issue 2-1-4: Tx antenna and LTE CRS port number
We prefer option 2. Considering that the 4 CRS ports configuration gives the most interfering situation and the most gain from CRS-IM. 



Summary for 1st round 
Sub-topic 2-1: Test setup for 15 kHz SCS scenario
Issue 2-1-1: Test setup for scenario 2
Summary of round 1 discussion:
· Whether the test requirement for the 2 schemes on acquiring LTE CBW can be the same:
· Yes (Nokia, HW, ZTE, CTC, E///)
· Nokia: measurement gaps and inter-RAT measurement issues are not part of the demod test setup
· No (Apple, Intel)
· Apple: Mixing RRM and demod requirements is not desirable. There might be errors in UE detection with the power detection based hypothesis.
· Intel: UE will not be able to make PDSCH reception in slots configured for measurement gap and it should be taken into account in the statistics collection procedure or in the PDSCH scheduling. We can not make dynamic switch off/on of measurement gaps.
· Need further discussion (QC, MTK)
· QC: for stronger interferer PBCH SINR will be ~6dB, while for weaker interferer, PBCH SINR will be ~ -6dB. PBCH SINR is quite low for weaker interferer. So, unless we assume that LTE CBW will be same for all interferers and only rely on stronger interferer, PBCH decoding may have issues for weaker interferer.
· MTK: Our concern is that if it can be guaranteed that PBCH can be decoded correctly. Do we need to run simulations for Scheme 1 (with Inter-RAT MO configured and perform PBCH decoding and/or power difference detection)? Or we just assume UE can acquire the correct BW information
· Test setup for scenario 2
· Option 2: Define 2 sets of test setup for different UE capabilities: 1) Only Inter-RAT MO is configured, and; 2) Only the new NWA signaling is configured, and define the applicability rule below (Nokia, CMCC, ZTE, HW, CTC, E///)
· Applicability rule: If UE is capable of both BW acquisition schemes, the test setup “Only Inter-RAT MO is configured” should be used for testing.
· PDSCH scheduling timing
· Option A: (CMCC, E///)
· If RAN4 define the CRS-IM requirements with Scenario 2 for UE capable of LTE channel bandwidth acquisition without NWA signaling on LTE channel bandwidth, TE does not start PDSCH scheduling of serving cell until UE acquires LTE channel bandwidth, e.g. N x inter-RAT measurement period where N is the number of inter-RAT measurement configuration. 
· If RAN4 define the CRS-IM requirements with Scenario 2 with NWA signaling on LTE channel bandwidth, TE starts PDSCH scheduling immediately after the connection setup.
· Option B (HW) 
· We think that PDSCH can be scheduled immediately after the measurement gap, no additional inter-RAT measurement period is needed for PBCH decoding.
· Option 3: Define one set of test setup: Only the new NWA signaling is configured. (Apple, Intel)
Recommendations for 2nd round:
· Whether the test requirement for the 2 schemes on acquiring LTE CBW can be the same
· Further discuss the following aspects:
· Is it feasible to assume no error in LTE CBW detection based on PBCH decoding or power detection, for the two interferers with different power level?
· Can not make dynamic switch off/on of measurement gaps.
· Test setup for scenario 2
· It is agreeable to define one set of test setup with the new NWA signaling on LTE CBW configured. Meanwhile, further discuss whether to define the other set of test setup with only inter-RAT MO configured, and discuss the PDSCH scheduling timing for this test setup:
· Option A: TE does not start PDSCH scheduling of serving cell until UE acquires LTE channel bandwidth, e.g. N x inter-RAT measurement period where N is the number of inter-RAT measurement configuration. 
· Option B: PDSCH can be scheduled immediately after the measurement gap, no additional inter-RAT measurement period is needed for PBCH decoding.



Issue 2-1-2: Interference power level
Summary of round 1 discussion:
· Option 1: Add one of the combinations below that achieves about 1dB performance gain over the reference scheme (ZTE)
· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
· Option 2: Only consider INR1 = 10.45 dB and INR2 = 4.6 dB (Apple, E///, HW, Nokia, QC, CMCC, Intel, MTK)
Recommendations for 2nd round:
· Check if option 2 is agreeable.

Issue 2-1-3: PDSCH loading level
Summary of round 1 discussion:
· Option 1: Add one of the combinations below that achieves about 1dB performance gain over the reference scheme (ZTE)
· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB
· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB
· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB
· Option 2: Only consider 20% PDSCH loading level (Apple, E///, HW, Nokia, QC, CMCC, Intel, MTK)
Recommendations for 2nd round:
· Check if option 2 is agreeable.

Issue 2-1-4: Tx antenna and LTE CRS port number
Summary of round 1 discussion:
· Option 1: Only cover 4 CRS ports (Apple, [E///], HW, QC, Vodafone, MTK)
· Option 4 (Recommended WF before round 1 discussion) (Nokia, CMCC, ZTE, Intel, CTC)
· 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 and/or 4 CRS ports in the next meeting.
· For scenario 2, only cover 4 CRS ports.
Recommendations for 2nd round:
· Further discuss and down-select


Discussion on 2nd round
Way forward
R4- 2207239	WF on general part and 15kHz NR SCS scenario for CRS-IM receiver
					Type: other		For: Approval
					Source: China Telecom
Abstract: 
Discussion: 
Moderator’s note: 
For quick turnaround in responding to comments, please send comments to the WF in email body instead of adding them in the summary document. Moderator will add all the email comments into the summary document.
1) On Test setup for scenario 2
· Whether the test requirement for the 2 schemes on acquiring LTE CBW can be the same
· Further discuss the following aspects:
· Is it feasible to assume no error in LTE CBW detection based on PBCH decoding or power detection, for the two interferers with different power level?
· Can not make dynamic switch off/on of measurement gaps.
· Test setup for scenario 2
· It is agreeable to define one set of test setup with the new NWA signaling on LTE CBW configured. Meanwhile, further discuss whether to define the other set of test setup with only inter-RAT MO configured, and discuss the PDSCH scheduling timing for this test setup:
· Option A: TE does not start PDSCH scheduling of serving cell until UE acquires LTE channel bandwidth, e.g. N x inter-RAT measurement period where N is the number of inter-RAT measurement configuration. 
· Option B: PDSCH can be scheduled immediately after the measurement gap, no additional inter-RAT measurement period is needed for PBCH decoding.
Please provide feedback on:
· Is it feasible to assume no error in LTE CBW detection based on PBCH decoding or power detection, for the two interferers with different power level?
· Issues due to non-dynamic switch off/on of measurement gaps.
· Whether to define the other set of test setup with only inter-RAT MO configured, and the PDSCH scheduling timing for this test setup

	Company
	Comment

	 CMCC
	 We think it is feasible to assume no error in LTE CBW detection based on PBCH decoding or power detection. For the interferer with lower power level, which is about -6dB demod SINR, after checking  LTE PBCH decoding requirement, we think NR UE can correctly decode the PBCH, since the minimum requirement is below -6dB, and NR UE is more advanced than LTE UE.
Table 8.6.2.1-1: Minimum performance PBCH
	Test number
	Bandwidth
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1 
	1.4 MHz
	R.21
	ETU70
	1 x 2 Low
	1
	-6.4




	 Intel
	 Based on our results, for scenario with 20% loading, SINR for signal from interf cell 1 will be equal to ~0dB for 2 Rx test and ~2dB for 4 Rx test. Same time, SINR for signal from interf cell 2 will be equal to ~-9 dB and ~-7 dB. We don’t expect that under such condition, CRS-IM will be applied for the 2nd interf cell. Even, if CRS-IM will be done for these cell, estimated power of CRS signal will be very low and will not affect the CRS-IM performance even if CBW will be detected incorrectly.
Taking into account, that test conditions are very favourable to unsure reliable PBCH decoding or power detection, we think that definition of complicated test with mix of RRM and Demod functionality is not required and correct CRS-IM processing (which is the main purpose of these requirements) will be fully verified in the test with NWA.

	Ericsson
	We suggest to assume no error on LTE CBW detection based on PBCH decoding or power detection. The PBCH decoding threshold is much lower than the SNR of max TP and the potential requirement for CRS-IM we are discussing. So, it is reasonable to assume no error for PBCH decoding.
 
Our proposal for PDSCH schedule timing is to clarify when to start PDSCH scheduling after the PBCH acquisition. We agree that the PBCH can be decoded during the measurement gap. However, several measurement gaps might be needed and we are clarifying the whole timing for successfully finishing the PBCH decoding or power detection, e.g. Nx inter-RAT measurement period, where N is the number of inter-RAT MO configurations. Probably power detection requires the shorter time to acquire the CBW compared with PBCH decoding. Considering the worst case we prefer to consider N x inter-RAT measurement period.

	 Qualcomm
	For PBCH decoding, we agree with Ericsson that UE may need N x IRAT meas periods to do PBCH decoding.
For power detection method, we prefer to run some simulations before commenting on whether it can be error free or not.
In general, even if we agree to have same requirements, we prefer to have two separate tests for each UE capability (similar to DPS schemes) so that if UE declares to support blind detection, it can still be verified. Otherwise, UE can declare blind detection and pass the test with NWA only.

	China Telecom
	On the received SINR for the interfering cells, we agree with CMCC’s calculation.
To Intel, we think we should assume no serving cell DL signal in the measurement gap.
 
In general, we support the same requirements, and two separate test setups (no PDSCH scheduling in the period for obtaining LTE CBW).

	 
 
 
 
Huawei
	 
 
 
 
Is it feasible to assume no error in LTE CBW detection based on PBCH decoding or power detection, for the two interferers with different power level?
 
The SINR for strong cell PBCH is around -6dB and for weaker cell is 4.6dB. We copy the requirements for LTE PBCH with 4T2R as follows:
<image001.jpg>
Considering this requirement is defined with the assumption of 4 times PBCH combining, without PBCH combining, the SINR should be around 2.5dB. So, we think the BLER for PBCH of stronger cell is very low. However, considering the number of PBCH decoding is related to PDSCH scheduling, based on our understanding, the duration between the first time and the last time for decoding PBCH should be at least larger than coherence time i.e. 100ms for 10Hz Doppler spread to avoid the impact of fading. If N is too small, it is possible that all PBCH will fail in the fading time which will affect the PBCH performance considering that different companies may use different channel seed even if long-term statistical average BLER is low. Therefore maybe we can set N=4 during the testing.
If some companies still have concern on decoding PBCH of weaker interf cell, we can define the requirements based on performing LLR weighting only for stronger interference cell.
 
 
Issues due to non-dynamic switch off/on of measurement gaps.
 
We propose to always turn on the measurement gap to simplify the test.
 
Whether to define the other set of test setup with only inter-RAT MO configured, and the PDSCH scheduling timing for this test setup
 
We prefer to define the other test setup with only inter-RAT MO configured since we have agreed to define two types of UEs with different capability. UE capable for inter-RAT MO will not be tested if only case with NWA is used.
 
 

	Moderator
	A clear majority of companies support to define two sets of test setup, so it is reflected in the “v1” version of WF.
Meanwhile, to not bring additional link-level simulation workload, the second test setup will be introduced under the condition that the same requirements can be applied, and the details on the time to start PDSCH scheduling can be further checked in the next meeting.

	CMCC
	@Huawei Based on our understanding, if the same center frequency and bandwidth are assumed, then UE will mitigate the interference from all the interference cells without differentiate the sepcific interference source and corresponding interference power by using LLR weighting algorithm. Therefore, at least for the simulation case, UE can't perform LLR weighting only for stronger interference cell even if UE can't decode the PBCH of weaker interferer cell. 

	Huawei
	@CMCC: We don’t have strong views to introduce requirements for only for stronger cell CRS mitigation. Just for technical concern, if UE can’t decode PBCH correctly, UE may assume no interference cell existing or interference is too small which UE probably not turn on the CRS-IM

	Apple
	Is it feasible to assume no error in LTE CBW detection based on PBCH decoding or power detection, for the two interferers with different power level?
Without any simulation results we cannot be sure that LTE CBW detection will be error free.
Issues due to non-dynamic switch off/on of measurement gaps.
We don’t usually enable measurement gaps in demod test cases. Prefer to get inputs from TE vendors on this issue.
 Whether to define the other set of test setup with only inter-RAT MO configured, and the PDSCH scheduling timing for this test setup
Our preference is to define one set of requirements only with NWA configured. We are not in favor of combining RRM and demod requirements. We have the same position as Intel that UE processing for CRS-IM will be verified with single test with NWA configured which is also applicable to UEs that support CRS-IM without NWA for LTE CBW.
For clarification, do we schedule inter-RAT MO only during the beginning of the test or throughout the test?

	ZTE
	We think there is no error in LTE CBW detection based on PBCH decoding or
 power detection.We share similar with CMCC.




HW: Option B in test setup may not be feasible since measurement gap is not long to cover all PBCH transmission within 40ms. We prefer to remove the option.
Our proposal is to consider option A with N=4.I.e.PBCH decoding span without combining is larger than coherent time.
Intel: We still have concern to define the another test with only inter-RAT MO configured. Based on comments from multiple companies, detection error of channel bandwidth by different methods is not expected for considered scenarios. Therefore, it is not clear why we need to define the complicated test with mix of RRM and Demod functionality and somehow include the impact of measurements gap on throughput statistics. 
Based on our understanding, if NWA signalling is configured, both type of UEs should pass the CRS-IM requirements. In case we define the dedicated requirements for UE capable of CRS-IM without NWA with Intra-RAT MO configuration, it can be interpreted that Inter-RAT MO must be configured for such UEs to activate the CRS-IM, which is not the case. We assume that this capability was mainly introduce to give the network the flexibility on whether to provide NWA or configure Inter-RAT MO. 
Intel: Based on careful review of CR work split in WF, I’ve realized that it is not aligned with CR work split in this e-mail thread. I think there is a typo in WF. Could you please double check?

China Telecom: 
@ Like, I removed the option B, and added that N can be 4 or other values for option A.

@ Dmitry
On test setup for scenario 2:
Based on the 2nd round discussion, defining another test setup is supported or acceptable by CMCC, Ericsson, Qualcomm, China Telecom, Huawei, ZTE, and not supported by Intel and Apple. As I said, there is a clear majority preference. 
I also added in the WF that the second test setup will be introduced under the condition that the same requirements can be applied.
I could not find other possible compromise if you still have concern, then let us come back in the next meeting.
On CR work split:
Thanks for the careful review, it has been corrected.

China Telecom:
Sorry, one type has been corrected in draft WF on general and 15kHz SCS for CRS-IM_v3.docx.
· 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.

HW: We can’t understand the wording “FFS whether to define the other set of test setup with only inter-RAT MO configured, if the same test requirements for CRS-IM can be applied, and considering that…” Did you mean that  the same requirements for with and without NWA is the condition of defining the second test setup ? Based on our understanding, test setup has no thing to do with requirements. We prefer to delete the sentence “if the same test requirements for CRS-IM can be applied ”
China Telecom: 
As I explained to Dmitry, applying the same requirements is the condition to introduce the second test setup. Otherwise, we may not able to finish the requirements in Rel-17.
Hope you could be fine the current wording.
Intel: Thank you for taking into account comment from our side. V3 is fine for us.

HW: Current wording is fine for us.

Apple: We had some questions when we posted comments earlier:


Issues due to non-dynamic switch off/on of measurement gaps.
	We don’t usually enable measurement gaps in demod test cases. Prefer to get inputs from TE vendors on this issue.	

For clarification, do we schedule inter-RAT MO only during the beginning of the test or throughout the test?

We have concerns on the test setup with Inter-RAT MO which is now FFS in the WF.

E///: We suggest the following modification:
	…
o 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. 



QC: We have concern on the “if the same requirements for CRS-IM can be applied” part for test setup. RAN4 has not verified reliability of power detection yet. So, we are wondering why we expect it to work 100%. It may be true but we would at least like to confirm that assumption by running simulations before agreeing to this.

China Telecom:
@Manasa, I added the following bullet for the second test setup.
· Whether the inter-RAT MO is only configured during the beginning of the test or throughout the test

@Jiakai, I added the sentence you proposed.

@Gaurav, ok to further discuss whether the same requirements can be applied, since two companies have comment on this. I modified the wording as below.
· 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 second 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.

@Dmitry, thank you for the careful review.


2) On Tx antenna and LTE CRS port number
· Option 1: Only cover 4 CRS ports
· Option 4
· 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 and/or 4 CRS ports in the next meeting.
· For scenario 2, only cover 4 CRS ports.
Observation from round 1 discussion:
· 6 companies support option 1, considering: 1) higher CRS-IM gain in 4 port scenario, 2) no CRS-IM processing difference due to different port numbers, 3) to limit the number of test cases
· 5 companies support option 4, considering 2 port is a very typical scenarios for DSS bands, e.g., around or lower than 2GHz frequency bands
Please provide feedback on the proposed compromise below:
· For scenario 1, cover 4 CRS ports, FFS for 2 CRS ports
· Interested companies can bring simulation results for 2 CRS ports and further decide whether to define requirements for 2 CRS ports in the next meeting.
· For scenario 2, only cover 4 CRS ports

	Company
	Comment

	 CMCC
	OK with the compromise solution proposed by moderator

	 Intel
	 We think that requirements should be defined for one scenario with 2 or 4 CRS ports to avoid several test cases for Scenario 1 to verify the same functionality. Therefore, we think that Option 4 looks like a compromise solution for this meeting in case we keep only “or” instead of “and/or”.

	 MediaTek
	Share the same view as Intel. We think only the requirement for 4 ports “or” 2 ports in scenario 1 should be defined to avoid to verify same function. We can agree to determine whether 4  ports or 2 ports is defined in the next meeting. 

	 Ericsson
	 We share similar view with Intel and MTK. The recommended WF is fine to us. 

	Qualcomm
	We also prefer to define only one test for scenario 1. Our preference is 4 ports since that will have larger gains with CRS-IM compared to no mitigation, which was the purpose of this objective. We are ok to decide in next meeting.

	China Telecom
	To move forward, fine with Intel’s suggestion on the updated option 4.

	 
 
Huawei
	 
 
We support not consider 2 CRS ports for all cases. 2 ports will bring  less performance gain without any change of UE behaviour on CRS mitigating. Considering the much simulation work to be done, we prefer not consider 2 CRS ports for any case.

	Moderator
	A clear majority of companies support the proposal from Intel, i.e., updated from option 4 by replacing “and/or” with “or” for scenario 1, so it is reflected in the WF.


 
	Apple
	We prefer only 1 set of requirements with 4 CRS ports in scenario 1. There would be smaller gain with 2 CRS ports and we are unnecessarily taking on more simulation work late in the WI. This scenario was not evaluated so far. 

	ZTE
	We are ok with the recommended WF.

	Nokia
	Share the same view as Intel



3) On UE feature
Please comment if anything in the WF is not correct:
	Company
	Comment

	 Intel
	 We think that we can add Prerequisite feature for “CRS-IM (Interference Mitigation) in DSS scenario” that in this scenario UE also should support “5-28. Rate-matching around LTE CRS”. We would like to check other companies view.

	 MediaTek
	We agree with the proposal from Intel.

	 Qualcomm
	Ok with proposal from Intel. Another concern is that requirement definition for 30kHz SCS is subject to 1dB performance gain, which we will know only in the next meeting. If we agree to introduce the UE capability for 30kHz in this meeting, it conflicts with that GTW agreement. We are not sure how to handle this situation. Can 30kHz capabilities be in []?

	 China Telecom
	Ok to add the Prerequisite as suggested by Intel.
Ok to put 30kHz capabilities in [] as suggested by QC.
 

	Huawei
	Ok to add the Prerequisite as suggested by Intel.
Ok to put 30kHz capabilities in [] as suggested by QC.

	Moderator
	Added the Prerequisite.
Put 30kHz capabilities in [].



	Apple
	Okay with prerequisite feature from Intel and to put 30KHz SCS capabilities in [ ]

	ZTE
	Ok to add the Prerequisite as suggested by Intel.

	CMCC2
	Support to add the prerequisite feature as suggested by Intel
Fine with putting 30kHz capabilities in [] as suggested by QC.

	 Nokia
	The current agreement states:
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)
states: Our understanding of this agreement is, that 30kHz is not agreed until it is shown, that at least 1dB performance difference is observed, hence all features related to 30kHz should either be removed from the WF feature list or as minimum put in brackets [].



4) CR work split for 15 kHz SCS scenario
Please add your company name in the table below if you’d like to take one of the draft CR:
	Section
	Responsibility for draft CR

	General and applicability sections
	Nokia

	PDSCH requirements - FDD scenario 1
	China Telecom

	PDSCH requirements - FDD scenario 2
	Huawei

	PDSCH requirements - TDD scenario 1
	Ericsson

	PDSCH requirements - TDD scenario 2
	 CMCC

	Annex A: FRC
	 Intel

	Annex B: Interference modelling
(Note: also cover the inteference model for 30kHz SCS with [10%] loading level)
	 MediaTek



Recommendation:		Final draft is agreeable.

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

	R4-2203769
	Apple
	Observation #1: There is no measurable gain with CRS-IM with 30KHz SCS for NR, with the assumption that all parameters are known to the UE.
Proposal #2: Do not introduce requirements for CRS-IM with 30KHz SCS.  

	R4-2204381
	Intel Corporation
	Observations #1:	Different LLR weighting algorithms have rather same performance for different scenarios. 
Observations #2:	For Scenario 2 with 30 kHz SCS and 1+1 DMRS configuration
· 0% loading: CRS-IM provides 2.7-4.0 dB performance improvement
· 10% loading: CRS-IM provides 1.4-1.8 dB performance improvement
· 20% loading: CRS-IM provides 0.8-1.2 dB performance improvement.
Observations #3:	For Scenario 2 with 30 kHz SCS and 1 DMRS configuration
· 0% loading: CRS-IM provides 2.0-3.6 dB performance improvement
· 10% loading: CRS-IM provides 0.7-1.1 dB performance improvement
· 20% loading: CRS-IM provides 0.0-0.6 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.

	R4-2204526
	CMCC
	Observation 1: For Option 1 and Option 3, the performance loss was observed. The loss is due to inaccurate power difference detection, which has too small sample numbers.
Observation 2: (Revisited)Option 1, Option 2 and (Revisited)Option 3 can achieve similar performance gain.
Observation 3: (Revisited)Option 1, Option 2 and (Revisited)Option 3 have similar power detection and processing complexity.
Proposal 1: LLR weighting implementation can up to UE implementation.
Proposal 2: For CRS port number information, reuse the GTW agreement
· From RAN4 minimum performance requirements aspect, UE follow below default assumption without blind detection as baseline assumption 
· 4 CRS ports for scenario 2
· By default, number of CRS ports no need to be informed via signalling with following default assumption from RAN4 performance requirements aspect
· Number of CRS ports information can be included into NWA signalling (optional)
Proposal 3: Reuse the baseline assumption from last meeting’s GTW agreement: No need to introduce NWA signaling for v-shift information.
Proposal 4: TDD 30kHz/20MHz for target cell and TDD 15kHz/20MHz for interference cells.
Proposal 5: Use 7DS2U with S=6D+4G+4U for the target cell with TDD 30kHz SCS.
Proposal 6: Tighten the time offset to less than CP. For example, the time offset for interfering cell 1 is 2 us, and the time offset for interference cell 2 is -1 us.
Observation 4: No simulation result mis-alignment between using 2 or 1 DMRS for channel estimation
Proposal 7: Which DMRS will be used for channel estimation can up to UE implementation. 
Observation 5: Comparing with 1+1 DMRS configuration scenario, in 1+0 DMRS scenario, both baseline receiver and LLR receiver have performance loss.
Observation 6: LLR receiver can still achieve performance gain comparing with baseline receiver.
Proposal 8:
	UE capability
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	CRS-IM-30kHz-NR-Blind detection
Indicates the UE supports LLR weighting based CRS-IM for NR serving cell and LTE interference cell spectrum overlapping scenario, and UE capable of obtaining LTE CBW information by PBCH decoding and/or power detection. NR serving cell SCS is 30kHz
	UE
	No
	No
	FR1 only

	CRS-IM-30kHz-NR-NWA
Indicates the UE supports LLR weighting based CRS-IM for NR serving cell and LTE interference cell spectrum overlapping scenario, and UE not capable of obtaining LTE CBW information by PBCH decoding and/or power detection. NR serving cell SCS is 30kHz
	UE
	No
	No
	FR1 only




	R4-2204917
	ZTE Corporation
	Observation 1: LLR weighting can work without CRS sequence.
Proposal 1: LLR weighting without CRS sequence is feasible.
Proposal 2: Leave it up to UE implementation.
Observation 2: For power detection, it’s only applicable which power has a significant difference.
Proposal 3: There is no need to identify the CRS frequency location in Scenario 2 with NR 30 kHz.


	R4-2205435
	Ericsson
	Proposal 1: Option 4: Up to UE implementation for the implementation of LLR weighting in 30 kHz SCS scenario.
Proposal 2: Option 3: Reuse the GTW agreement of 15kHz SCS scenario
Proposal 3: Option 4: Reuse the GTW agreement of 15kHz SCS scenario
Proposal 4: Option 1 for CBW and SCS for target and interference cells can be used for evaluating the feasibility first.
Proposal 5: Option 1 for TDD configuration for target cell with 30kHz SCS can be used for evaluating the feasibility first.
Proposal 6: Further decide exact test setup for defining requirement purpose after it is proved that 30kHz SCS is feasible for defining requirement.
Proposal 7: Separate UE capabilities are also needed for two types of UE, one is capable for do the CRS-IM without the NWA signaling, and the other doesn’t.
Proposal 8: Option 1: FFS until feasibility to support CRS-IM for 30kHz SCS is confirmed.

	R4-2205798
	Huawei, HiSilicon
	Observation 1: In the NR 30kHz+ LTE15kHz deployment, the main interference contributing to kth of NR subcarrier are 2kth, (2k-1)th and  (2k+1)th LTE subcarrier.
Observation 2: There are three different types interference model for NR 30 kHz.
Observation 3: In the practical scenario.i.e.20% loading, the performance gain is smaller than 1dB in some cases
Observation 4: In most cases, both options achieve same performance. In few cases, performance of option 1 is better than option 2. 
Observation 5:   For the case with 4T4R, the performance gain for 2 CRS ports is limited and only case with 0% loading can achieve gain larger than 1dB.

	R4-2206095
	Qualcomm Incorporated
	Observation 1: UE will have different sampling rate for 30kHz SCS compared to LTE sampling rate. 
Observation 2: Different sampling rates will cause LTE interference to smudge all the NR REs on symbols colliding with CRS instead of just CRS REs.
Observation 3: Different SCS will cause uneven interference within subcarrier, resulting into complicated or unreliable mitigation.
Observation 4: UE will have to spend double the resources on measuring/detecting the interference compared to 15kHz SCS.
Observation 5: Gain of LLR weighting over no mitigation is only 0.2dB in case of 1+1 DMRS and no gain in case of 1+0 DMRS case.
Proposal 1: Do not consider CRS-IM for 30kHz SCS.



Open issues summary
Sub-topic 3-1: Feasibility evaluation for 30 kHz SCS scenario
Issue 3-1-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
· Agreements in RAN4 #101e-bis in the WF R4-2203029
· Feasibility of performing CRS-IM in 30 kHz SCS scenario
· Feasibility of LLR weighting with CRS sequence or CRS-IC
· Not feasible
· Feasibility of LLR weighting without CRS sequence
· The need of NWA signalling is discussed separately, together with Scenario2 15kHz SCS
· FFS the feasibility in next meeting
· Performance gain of LLR weighting in 30 kHz SCS scenario
· For the next meeting, encourage companies to further evaluate whether testable CRS-IM performance improvement can be achieved for practical scenarios with 30 kHz serving signal SCS. 
· Evaluate the scenario of DMRS 1+0 and DMRS 1+1 separately.
· Simulation results from companies
· Apple
· For DMRS 1+1
	Ant. Conf.
	LTE Cell Loading
	MCS
	Gain with CRS-IM

	4x2
	0%
	4
	1.0

	
	
	13
	1.1

	
	20%
	4
	0.1

	
	
	13
	0.4

	4x4
	0%
	4
	1.1

	
	
	13
	1.4

	
	20%
	4
	0.6

	
	
	13
	0.4


· Intel
· For Scenario 2 with 30 kHz SCS and 1+1 DMRS configuration
· 0% loading: CRS-IM provides 2.7-4.0 dB performance improvement
· 10% loading: CRS-IM provides 1.4-1.8 dB performance improvement
· 20% loading: CRS-IM provides 0.8-1.2 dB performance improvement.
· For Scenario 2 with 30 kHz SCS and 1 DMRS configuration
· 0% loading: CRS-IM provides 2.0-3.6 dB performance improvement
· 10% loading: CRS-IM provides 0.7-1.1 dB performance improvement
· 20% loading: CRS-IM provides 0.0-0.6 dB performance improvement.
· CMCC
· Simulation results for 1+1 DMRS configuration and channel estimation with 2DMRS
	
	Baseline Receiver（MRC）
	Revisited Option 1 with whole bandwidth averaging granularity
	Revisited Option 1 with 10RB averaging granularity
	Option 2 with whole bandwidth averaging granularity
	Revisited Option 3 with whole bandwidth averaging granularity

	SNR at 70% TP (dB)
	16
	7.1
	7.1
	7.2
	7.3



· Simulation results for DMRS 1+1 scenario
	
	Baseline receiver
Use both DMRS for channel estimation
	Revisited Option 1 with whole bandwidth averaging granularity 
Use both DMRS for channel estimation
	Revisited Option 1 with whole bandwidth averaging granularity 
Use additional DMRS for channel estimation

	SNR at 70% TP (dB)
	16
	7.1
	7



· Simulation results for 1+0 DMRS scenario
	
	Baseline receiver
	Revisited Option 1 with whole bandwidth averaging granularity 

	SNR at 70% TP (dB)
	17.2
	9.9



· Huawei
· Summary of gain of LLR weighting over baseline for 4 CRS ports
	Loading of LTE cells
	0 %
	10%
	20%

	Performance gain over baseline (70% of maximum TP)
	2RX, LLR weighting with Option 1
	1.6
	1.3
	1.3

	
	2RX, LLR weighting with Option 2
	1.5
	1.3
	1.3

	
	4RX, LLR weighting with Option 1
	1.3
	1.2
	0.9

	
	4RX, LLR weighting with Option 2
	1.3
	1.1
	0.7



· Summary of gain of LLR weighting over baseline for 2 CRS ports
	Loading of LTE cells
	0 %
	10%
	20%

	Performance gain over baseline (70% of maximum TP)
	2RX, LLR weighting 
	1.2
	0.9
	0.7

	
	4RX, LLR weighting 
	1.3
	1.1
	0.9



· Qualcomm
· SNR in dB at 70% of peak throughput comparing LLR weighting with no mitigation
	Case
	No Mitigation
	LLR Weighting
	SNR Gain (dB)

	1+1 DMRS, 4x2
	11.6
	11.39
	0.21

	1+1 DMRS, 4x4
	9.52
	9.36
	0.16

	1+0 DMRS, 4x2
	11.13
	11.17
	-0.04

	1+0 DMRS, 4x4
	10.26
	10.28
	-0.02



· Moderator’s summary of the simulation results
· For DMRS 1+1, 4 CRS ports
· For 0% loading: more than 1 dB gain is observed by 3 companies (Apple, Intel, HW)
· For 10% loading: more than 1 dB gain is observed by 2 companies (Intel, HW)
· For 20% loading: 
· More than 1 dB gain is observed by 1 company (CMCC)
· Around 1 dB gain is observed by 2 companies (Intel, HW)
· Less than 1 dB gain is observed by 2 companies (Apple, QC)
· For DMRS 1+0, 4 CRS ports
· For 0% loading: more than 1 dB gain is observed by 1 company (Intel)
· For 10% loading: around 1dB gain is observed by 1 company (Intel)
· For 20% loading: 
· More than 1 dB gain is observed by 1 company (CMCC)
· Less than 1 dB gain is observed by 1 company (Intel)
· No gain is observed by 1 company (QC)
· Proposals on whether to define CRS-IM requirements for 30kHz SCS
· Yes (Intel, CMCC, ZTE)
· Intel: Define CRS-IM requirements for scenario with 30 kHz SCS using 10% interference loading assumptions and 1+1 DMRS configuration.
· No (Apple, QC)
· Apple:
· There is no measurable gain with CRS-IM with 30KHz SCS for NR, with the assumption that all parameters are known to the UE.
· QC: 
· Observation 1: UE will have different sampling rate for 30kHz SCS compared to LTE sampling rate. 
· Observation 2: Different sampling rates will cause LTE interference to smudge all the NR REs on symbols colliding with CRS instead of just CRS REs.
· Observation 3: Different SCS will cause uneven interference within subcarrier, resulting into complicated or unreliable mitigation.
· Observation 4: UE will have to spend double the resources on measuring/detecting the interference compared to 15kHz SCS.
· Observation 5: Gain of LLR weighting over no mitigation is only 0.2dB in case of 1+1 DMRS and no gain in case of 1+0 DMRS case.
· Recommended WF
· For companies not supporting to define CRS-IM requirements for 30 kHz SCS, it seems the main concern is no testable gain under some scenarios. Meanwhile, more than 1dB gain is observed for DMRS 1+1 and 4 CRS port scenario with 0% and 10% interference PDSCH loading by several companies.
· Given that this issue needs to be concluded in this meeting, moderator recommends companies to consider the following compromised proposal:
· Only define CRS-IM requirements for scenario with 30 kHz SCS assuming [10%] interference loading, 4 CRS ports and 1+1 DMRS configuration
NOTE 1: Reference receiver is LLR weighting without CRS sequence.
NOTE 2: NWA signaling and UE capability signaling are to be discussed separately.

Issue 3-1-2: Implementation of LLR weighting in 30 kHz SCS scenario
· Options in RAN4 #101e-bis in the WF R4-2203029
· Option 1: Propose a LLR weighting method as follows
· Acquire the CRS time domain location by power detection
· Estimate the interference power distribution per RE level in the interfered symbols
· Calculate the actual SINR on these interfered REs
· Scaling the LLRs by post processing SINR value
· Option 2: UE should do power estimation three times for three types of REs with different interference models with several RBs granularity or the whole bandwidth and perform LLR weighting respectively. 
· In the NR 30kHz+ LTE15kHz deployment, the main interference contributing to kth of NR subcarrier are 2kth, (2k-1)th and (2k+1)th LTE subcarrier. 
· Interference pattern 1: Subcarrier index 0, 3, 6, 9…, 
· Interference pattern 2: Subcarrier index 1, 4, 7, 10,…, 
· Interference pattern 3: Subcarrier index 2, 5, 8, 11…, 
· Option 3: Measure the interference power on all REs within the symbol colliding with CRS REs and make the averaging with 1 PRB granularity. 
· Option 4: Up to UE implementation 
· Proposals
· Option 4: Up to UE implementation (Intel, CMCC, ZTE, E///, [HW])
· Intel: Different LLR weighting algorithms have rather same performance for different scenarios.
· CMCC: 
· (Revisited) Option 1, Option 2 and (Revisited) Option 3 can achieve similar performance gain.
· (Revisited) Option 1, Option 2 and (Revisited) Option 3 have similar power detection and processing complexity.
· HW: we set the power estimation granularity in option 1 to 3RBs. In most cases, both options achieve same performance. In few cases, performance of option 1 is better than option 2. 
· Recommended WF
· Agree option 4 if no simulation result mis-alignment due to this issue.

Sub-topic 3-2: Interference parameters needed for CRS-IM in 30 kHz SCS scenario
Issue 3-2-1: CRS port number information
· Agreements in RAN4 #101e-bis in the WF R4-2203029
· Option 1: UE verify the CRS port number and interfered symbols based on power comparison per symbol level.
· Option 1a: Further analyse the feasibility of blind detection if testable performance will be observed with all parameters known to UE
· Option 2: Need NWA since power detection is unreliable for higher SIR. 
· Option 3: Reuse the GTW agreement
· From RAN4 minimum performance requirements aspect, UE follow below default assumption without blind detection as baseline assumption 
· 4 CRS ports for scenario 2
· By default, number of CRS ports no need to be informed via signalling with following default assumption from RAN4 performance requirements aspect
· Number of CRS ports information can be included into NWA signalling (optional)
· Other Options are not precluded
· Proposals
· Option 3: Reuse the agreement for 15kHz SCS (Intel, CMCC, E///)
· From RAN4 minimum performance requirements aspect, UE follow below default assumption without blind detection as baseline assumption 
· 4 CRS ports for scenario 2
· By default, number of CRS ports no need to be informed via signalling with following default assumption from RAN4 performance requirements aspect
· Number of CRS ports information can be included into NWA signalling (optional)
· Recommended WF
· Agree option 3.

Issue 3-2-2: CRS frequency location information
· Agreements in RAN4 #101e-bis in the WF R4-2203029
· Option 1: There is no need to identify the CRS frequency location in Scenario 2 with NR 30 kHz.  
· Option 2: CRS location information should be configured with network assistance information. 
· Option 3: Further analyse the feasibility of blind detection if testable performance will be observed with all parameters known to UE 
· Option 4: Reuse the GTW agreement
· The baseline assumption: No need to introduce NWA signaling for v-shift information 
· Proposals
· Option 1: There is no need to identify the CRS frequency location in Scenario 2 with NR 30 kHz. (ZTE)
· Option 4: Reuse the agreement for 15kHz SCS (Intel, CMCC, E///)
· Note: No need to introduce NWA signaling for v-shift information for 30kHz SCS
· Recommended WF
· Agree option 4?

Sub-topic 3-3: Test setup for 30 kHz SCS scenario
Issue 3-3-1: CBW and SCS for target and interference cells for 30 kHz SCS
· Agreements in RAN4 #101e-bis in the WF R4-2203029
· Option 1: If 30kHz SCS is feasible, use TDD 30kHz/20MHz for target cell and TDD 15kHz/20MHz for interference cells
· Other options are not precluded
· Proposals
· Option 1: TDD 30kHz/20MHz for target cell and TDD 15kHz/20MHz for interference cells (CMCC, E/// - for performance evaluation purpose)
· Recommended WF
· Agree Option 1 if the requirements for 30 kHz SCS will be defined.

Issue 3-3-2: TDD configuration for target cell with 30kHz SCS
· Related agreements for 15kHz SCS in RAN#101-e in the WF R4-2120705:
· Use DSUDDDSUDD with S = 10D+2G+2U for the interference LTE with TDD 15kHz SCS.
· Note: The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame, which is aligned with the TDD-TDD EN-DC configuration in demod test.
· Agreements in RAN4 #101e-bis in the WF R4-2203029
· Option 1: If 30kHz SCS is feasible, Use 7DS2U with S=6D+4G+4U for the target cell with TDD 30kHz SCS
· Other options are not precluded
· Proposals
· Option 1: 7DS2U with S=6D+4G+4U for the target cell with TDD 30 kHz SCS. (CMCC, E/// - for performance evaluation purpose)
· Recommended WF
· Agree Option 1 if the requirements for 30 kHz SCS will be defined.

Issue 3-3-3: Time offset among cells
· Related agreements for 15kHz SCS in RAN#101-e in WF R4-2120705:
· Time offset: The serving cell is 3 us and -1 us for interfering cell 1 and cell 2 respectively
· Proposals
· Option 1: Tighten the time offset to less than CP. For example, the time offset for interfering cell 1 is 2 us, and the time offset for interference cell 2 is -1 us. (CMCC)
· Recommended WF
· Encourage feedback

Sub-topic 3-4: UE capability for CRS-IM in 30 kHz SCS scenario
Issue 3-4-1: UE capability
· Proposals
· Option 1: Similar to the UE capability for 15kHz SCS in scenario 2, define two separate UE capabilities for 30kHz SCS CRS-IM (CMCC, E/// - if the feasibility is confirmed)
· CRS-IM in scenario 2 with 30kHz SCS without new network assistant signaling
· CRS-IM in scenario 2 with 30kHz SCS with new network assistant signaling
· Recommended WF
· Agree Option 1 if the requirements for 30 kHz SCS will be defined.

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

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

Issue 3-1-2: Implementation of LLR weighting in 30 kHz SCS scenario

Sub-topic 3-2: Interference parameters needed for CRS-IM in 30 kHz SCS scenario
Issue 3-2-1: CRS port number information

Issue 3-2-2: CRS frequency location information

Sub-topic 3-3: Test setup for 30 kHz SCS scenario
Issue 3-3-1: CBW and SCS for target and interference cells for 30 kHz SCS

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

Issue 3-3-3: Time offset among cells

Sub-topic 3-4: UE capability for CRS-IM in 30 kHz SCS scenario
Issue 3-4-1: UE capability


	Nokia, Nokia Shanghai Bell
	Sub-topic 3-1: Feasibility evaluation for 30 kHz SCS scenario
Issue 3-1-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
We see this as a limited case and with high workload needed for adding requirements for 30kHz. Hence, we prefer to not create requirements for 30kHz.

	Apple
	Sub-topic 3-1: Feasibility evaluation for 30 kHz SCS scenario
Issue 3-1-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
We still prefer not to define requirements for this case. There is no significant performance improvement with additional UE complexity, and it is meaningless to expect UE to support this feature. With lower interference loading, more gain will be observed with LLR weighing, it doesn’t mean we decrease the loading for that. No loading would give the most gain, but it wouldn’t be practical to define requirements with 0% loading in our understanding. 
Issue 3-1-2: Implementation of LLR weighting in 30 kHz SCS scenario
Okay with recommended WF. 
Sub-topic 3-2: Interference parameters needed for CRS-IM in 30 kHz SCS scenario
Issue 3-2-1: CRS port number information
We are okay with recommended WF. But we don’t support defining requirements for this case.
Issue 3-2-2: CRS frequency location information
Our understanding is the v-shift information doesn’t help much as there would be interference in multiple REs per symbol. 
Sub-topic 3-3: Test setup for 30 kHz SCS scenario
Issue 3-3-1: CBW and SCS for target and interference cells for 30 kHz SCS
We are okay with recommended WF.
Issue 3-3-2: TDD configuration for target cell with 30 kHz SCS
We are okay with recommended WF, with same assumption on delayed start of LTE frame by 2 subframes to align the transmission pattern. 
 
Issue 3-3-3: Time offset among cells
1us for cell 1 and -0.25 us for cell 2. But we don’t support defining requirements for this case.
Sub-topic 3-4: UE capability for CRS-IM in 30 kHz SCS scenario
Issue 3-4-1: UE capability
We are okay with recommended WF.


	CMCC
	Sub-topic 3-1: Feasibility evaluation for 30 kHz SCS scenario
Issue 3-1-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
We are fine with recommended WF.

Issue 3-1-2: Implementation of LLR weighting in 30 kHz SCS scenario
We support recommended WF.

Sub-topic 3-2: Interference parameters needed for CRS-IM in 30 kHz SCS scenario
Issue 3-2-1: CRS port number information
Support the recommended WF

Issue 3-2-2: CRS frequency location information
Support the recommended WF

Sub-topic 3-3: Test setup for 30 kHz SCS scenario
Issue 3-3-1: CBW and SCS for target and interference cells for 30 kHz SCS
Support the recommended WF

Issue 3-3-2: TDD configuration for target cell with 30 kHz SCS
Support the recommended WF

Issue 3-3-3: Time offset among cells
We support Option 1.
If other companies have concerns on the proposal, we are fine to wait more simulation results.

Sub-topic 3-4: UE capability for CRS-IM in 30 kHz SCS scenario
Issue 3-4-1: UE capability
We support recommended WF.

	Huawei
	Sub-topic 3-1: Feasibility evaluation for 30 kHz SCS scenario
Issue 3-1-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
As per our simulation results, around 1dB performance gain can be seen in some scenarios, such as 0% or 10% loading with 2/4Rx. However, in some other scenarios, the performance gain is less than 1dB, such as 20% loading with 2/4Rx. considering still diverse evaluation results, maybe further alignment is needed. 

Issue 3-1-2: Implementation of LLR weighting in 30 kHz SCS scenario
If introducing CRS-IM in 30kHz SCS scenario, we prefer to leave this to up to UE implementation. 

Sub-topic 3-2: Interference parameters needed for CRS-IM in 30 kHz SCS scenario
Issue 3-2-1: CRS port number information
Maybe it is feasible to reuse the agreement for 15kHz SCS. But it is necessary to check the feasibility later if RAN4 agrees to define the performance requirements.

Issue 3-2-2: CRS frequency location information
Maybe it is feasible to reuse the agreement for 15kHz SCS and not to introduce v-shift But it is necessary to check the feasibility later if RAN4 agrees to define the performance requirements. 

Sub-topic 3-3: Test setup for 30 kHz SCS scenario
Issue 3-3-1: CBW and SCS for target and interference cells for 30 kHz SCS
We are fine with Option 1 if the requirements for 30 kHz SCS will be defined.

Issue 3-3-2: TDD configuration for target cell with 30 kHz SCS
We are fine with Option 1 if the requirements for 30 kHz SCS will be defined.

Issue 3-3-3: Time offset among cells
We prefer to tighten the time offset to less than CP. 
We noticed that 3 us for the serving cell agreed for 15kHz is larger than the CP for 30kHz. Therefore, we suggest to use a smaller time offset which is within the CP for 30kHz, such as 1us.

Sub-topic 3-4: UE capability for CRS-IM in 30 kHz SCS scenario
Issue 3-4-1: UE capability
If introducing CRS-IM in 30kHz SCS scenario, we suggest to introduce separate UE capability for UE with and without NWA signalling.

	ZTE
	Sub-topic 3-1: Feasibility evaluation for 30 kHz SCS scenario
Issue 3-1-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
If the performance gain of  30 kHz SCS scenario is more than 1dB, maybe we should define CRS-IM requirements. Based on other companies simulation results, it has significant performance in  30 kHz SCS scenario.

Issue 3-1-2: Implementation of LLR weighting in 30 kHz SCS scenario
We agree with recommended WF.

Sub-topic 3-2: Interference parameters needed for CRS-IM in 30 kHz SCS scenario
Issue 3-2-1: CRS port number information
We agree with recommended WF.

Issue 3-2-2: CRS frequency location information
We think option 3 is ok.In our understanding, CRS frequency location information is indicated by UE via v-shift which is used to estimate the REs of serving cell  in 15kHz. However for scenario 2 with NR SCS 30kHz, based on our analysis, all the NR REs in interfered symbols will be interfered by LTE CRS. In this case, it seems no necessary to introduce CRS frequency location information. 

Sub-topic 3-3: Test setup for 30 kHz SCS scenario
Issue 3-3-1: CBW and SCS for target and interference cells for 30 kHz SCS
We agree with recommended WF.

Issue 3-3-2: TDD configuration for target cell with 30 kHz SCS
We are okay with recommended WF.

Issue 3-3-3: Time offset among cells
We are okay with recommended WF.

Sub-topic 3-4: UE capability for CRS-IM in 30 kHz SCS scenario
Issue 3-4-1: UE capability
We are agree recommend WF. 

	Intel
	Issue 3-1-2: Implementation of LLR weighting in 30 kHz SCS scenario
Recommended WF is fine for us, which is aligned with 15 kHz SCS scenario agreement.
Issue 3-3-1: CBW and SCS for target and interference cells for 30 kHz SCS
Support Option 1.
Issue 3-3-2: TDD configuration for target cell with 30kHz SCS
Support Option 1.
Issue 3-3-3: Time offset among cells
We have rather similar discussion for MMSE-IRC requirements. One of the options is to keep the same TO assumptions as for 15 kHz SCS. At current stage, we support this option. Probably, for this meeting we can collect more companies views to find the way forward.

	Qualcomm
	Issue 3-1-2: Implementation of LLR weighting in 30 kHz SCS scenario
Ok with the recommended WF.
Issue 3-3-1: CBW and SCS for target and interference cells for 30 kHz SCS
Ok with the recommended WF.
Issue 3-3-2: TDD configuration for target cell with 30kHz SCS
We are ok with Option 1 in principle. However, we prefer to keep this open because S slot may have some impact on performance and it is FFS as per GTW agreement. 
Issue 3-3-3: Time offset among cells
Our preference is to keep all the offsets within CP. So, we prefer 1us for cell 1 and -0.25 us for cell 2.

	MediaTek
	Issue 3-1-2: Implementation of LLR weighting in 30 kHz SCS scenario
Ok with the recommended WF.
Issue 3-3-1: CBW and SCS for target and interference cells for 30 kHz SCS
Ok with the recommended WF.
Issue 3-3-2: TDD configuration for target cell with 30kHz SCS
Ok with the recommended WF.

	Ericsson
	Issue 3-1-2: Implementation of LLR weighting in 30 kHz SCS scenario
OK with the recommended WF.
Issue 3-3-1: CBW and SCS for target and interference cells for 30 kHz SCS
Ok with the recommended WF. 
We also suggest to assume the center frequency of both target cell and interference cell(s) are same. 
Issue 3-3-2: TDD configuration for target cell with 30kHz SCS
OK with the recommended WF.
Issue 3-3-3: Time offset among cells
We support option 1. Agreement of time offset from 15kHz SCS scenario is exceed the CP length of 30kHz SCS scenario. 



Summary for 1st round 
Sub-topic 3-1: Feasibility evaluation for 30 kHz SCS scenario
Issue 3-1-1: Whether to define CRS-IM requirements for 30 kHz SCS scenario
Agreement: 
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) 

Issue 3-1-2: Implementation of LLR weighting in 30 kHz SCS scenario
Summary of round 1 discussion:
· Up to UE implementation if no simulation result mis-alignment due to this issue. (Apple, CMCC, HW, ZTE, Intel, QC, MTK, E///)
Tentative agreement:
· Up to UE implementation if no simulation result mis-alignment due to this issue.

Sub-topic 3-2: Interference parameters needed for CRS-IM in 30 kHz SCS scenario
Issue 3-2-1: CRS port number information
· Proposals
· Option 3: Reuse the agreement for 15kHz SCS
· From RAN4 minimum performance requirements aspect, UE follow below default assumption without blind detection as baseline assumption 
· 4 CRS ports for scenario 2
· By default, number of CRS ports no need to be informed via signalling with following default assumption from RAN4 performance requirements aspect
· Number of CRS ports information can be included into NWA signalling (optional)
Agreement: Option 3

Issue 3-2-2: CRS frequency location information
Agreement: 
· Reuse the agreement for 15kHz SCS under scenario 2 on the information related to the CRS frequency location including centre frequency, channel bandwidth 
· Note: No need to introduce NWA signaling for v-shift information for 30kHz SCS

Sub-topic 3-3: Test setup for 30 kHz SCS scenario
Issue 3-3-1: CBW and SCS for target and interference cells for 30 kHz SCS
Summary of round 1 discussion:
· Option 1: TDD 30kHz/20MHz for target cell and TDD 15kHz/20MHz for interference cells (CMCC, Apple, HW, ZTE, Intel, QC, MTK, E///)
· E///: also suggest to assume the center frequency of both target cell and interference cell(s) are same.
Tentative agreement:
· Agree Option 1 (TDD 30kHz/20MHz for target cell and TDD 15kHz/20MHz for interference cells)
Recommendations for 2nd round:
· Further discuss the following issue:
· Whether or not to assume the center frequency of both target cell and interference cell(s) are same

Issue 3-3-2: TDD configuration for target cell with 30kHz SCS
Summary of round 1 discussion:
· Option 1: 7DS2U with S=6D+4G+4U for the target cell with TDD 30 kHz SCS. (CMCC, Apple, HW, ZTE, Intel, QC - agree in principle, MTK, E///)
· QC: prefer to keep this open because S slot may have some impact on performance and it is FFS as per GTW agreement.
Tentative agreement:
· Agree to use 7DS2U for the target cell with TDD 30 kHz SCS
Recommendations for 2nd round:
· Further discuss the configuration in the special slot.

Issue 3-3-3: Time offset among cells
Summary of round 1 discussion:
· Option 1: Tighten the time offset to less than CP
· Option 1A: 2 us for cell 1, -1 us for cell 2. (CMCC, E///)
· Option 1B: 1 us for cell 1, -0.25 us for cell 2 (Apple, QC)
· Option 1C: 1us (HW)
· Option 2: keep the same TO assumptions as for 15 kHz SCS (Intel)
Recommendations for 2nd round:
· Further discuss and check if it is possible to reuse the agreement for inter-cell IRC in 30 kHz SCS scenario.

Sub-topic 3-4: UE capability for CRS-IM in 30 kHz SCS scenario
Issue 3-4-1: UE capability
· Proposals
· Option 1: Similar to the UE capability for 15kHz SCS in scenario 2, define two separate UE capabilities for 30kHz SCS CRS-IM (CMCC, E/// - if the feasibility is confirmed)
· CRS-IM in scenario 2 with 30kHz SCS without new network assistant signaling
· CRS-IM in scenario 2 with 30kHz SCS with new network assistant signaling
Agreement: 
Agree Option 1 if the requirements for 30 kHz SCS will be defined.
· With LTE-MO configured, the detailed methods to get CRS CHBW information subject to UE 

Discussion on 2nd round
Way forward
R4- 2207240	WF on 30 kHz NR SCS scenario for CRS-IM receiver
					Type: other		For: Approval
					Source: CMCC
Abstract: 
Discussion: 
Moderator’s note: 
For quick turnaround in responding to comments, please send comments to the WF in email body instead of adding them in the summary document. Moderator will add all the email comments into the summary document.
1) CBW and SCS for target and interference cells
•	TDD 30kHz/20MHz for target cell and TDD 15kHz/20MHz for interference cells
•	FFS Whether or not to assume the center frequency of both target cell and interferencecell(s) are same
        –	Option 1: the center frequency of both target cell and interference cell(s) are same
        –	Other Options are not precluded

	Company
	Comments

	
	

	 Qualcomm
	We think this issue can be left open in this meeting since it should not affect the simulation results.

	Huawei
	We agree with Qualcomm, we should focus on the simulation work firstly.



	CMCC
	Ok with first focus on simulation work.
For simulation assumption, we support to use Option1

	Ericsson
	We support option 1, which is the basic assumption. We suggest it to be the baseline. 

	Intel
	Option 1 is fine for us. We assume same assumption is considered for 15 kHz SCS.
As for comment from QC, we think that it can affect the simulation results it case we have big difference between center carrier frequency for cells and less number of serving cell PRBs will be affected by interference.

	Qualcomm2
	To Intel: Our understanding is that the issue of center frequency is coming from CMCC’s comment during GTW that 40MHz NR BW is typical, so LTE can have 2 CCs with 20MHz each and in that case, NR center freq will be at the edge of 20MHz. But, in any case, our assumption is that whole NR BW of 20MHz will be interfered by LTE. So, we think that simulation results should not be impacted.


 
	CMCC2
	To QC: Based on our understading, we had already achieved the agreement that the test setup is '30kHz/20MHz for target and 15kHz/20MHz for interference cells' in GTW session. Therefore, there maybe not need to further discuss center frequency issue. Because based on our observation, all the companies agree that the center freq between target and interferer can be same in this CBW configuration. Hence, We suggest to remove the FFS.

	China Telecom
	Ok to assume the same carrier frequency.

	ZTE
	We are ok with Option 1. We can decide this issue by simulation results.



2) TDD configuration for target cell with 30kHz SCS
•	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

	Company
	Comments

	Qualcomm
	This can be decided in the next meeting based on the simulation results to see whether S slot configuration impacts the performance or not.

	Apple  
	What is FFS – PDSCH scheduling in special slot or config in special slot? If its the latter are we supposed to evaluate with different Special slot configs for LTE and NR?

	Huawei
	Option 1 is fine for us since the frame boundary are aligned for LTE and NR if we use S=6D+4G+4U for NR S slot and S=10D+2G+2U for LTE S slot. What‘s more, we think LLR weighting shouldn‘t be performed in S slot since only front DMRS symbols is configured which is interfered by LTE cells


 
	CMCC
	@Apple FFS is the config in special slot
We support Option 1. Because the frame boundary are aligned between LTE and NR. 
In our view, if no obvious performance difference is observed, whether to perform LLR weighting in S slot can based on UE implementation. 
However, we are ok with companies suggestion that to make the agreements based on simulation results in next meeting

	Ericsson
	We suggest option 1 to be the baseline assumption.

	Intel
	Support Option 1. This is the baseline special slot configuration for this UL/DL pattern.

	China Telecom
	Support option 1 as baseline. In the next meeting, we can further check if there is obvious performance impact in case CRS-IM is not used in the S slot.

	ZTE
	We support Option 1 to be the baseline.




3) Time offset among cells
•	Option 1: Tighten the time offset to less than CP
        –	Option 1A: 2 us for cell 1, -1 us for cell 2. (CMCC, E///)
        –	Option 1B: 1 us for cell 1, -0.25 us for cell 2 (Apple, QC)
        –	Option 1C: 1us (HW)
        –	Option 1D: Reuse the agreement for inter-cell IRC in 30 kHz SCS scenario, 1.5 us for cell 1, -0.5 us for cell 2
•	Option 2: keep the same TO assumptions as for 15 kHz SCS (Intel)

	Company
	Comments

	Apple  
	We support 1B. 

	 Qualcomm
	We prefer Option 1B but we can compromise to Option 1D, if needed.

	Huawei
	Don‘t have strong views, option 1D is OK for us


 
	CMCC
	Support Option 1D

	Ericsson
	OK with option 1D.

	Intel
	Support Option 1D to move forward

	China Telecom
	Support option 1D

	ZTE
	We are ok with Option 1D




4) CR work split for 30kHz
	 Section
	Responsibility

	 General and applicability sections
	 CMCC

	 PDSCH requirements--TDD
	 Huawei

	Annex A: FRC
	Intel can take FRC if there are no other companies 
who want to volunteer for this CR.





Recommendation:		Final draft is agreeable


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on general part and 15kHz NR SCS scenario for CRS-IM receiver
	China Telecom
	· Cover Topic #2
· Discuss the UE feature for both 15kHz and 30kHz SCS (to be added in RAN4 UE feature list)
· Discuss the CR work split for 15kHz SCS scenario

	WF on 30 kHz NR SCS scenario for CRS-IM receiver 
	CMCC
	· Cover Sub-topic 3-1 and 3-3
· Discuss the CR work split for 30kHz SCS scenario

	Draft TR 38.833 v1.2.0: Further enhancement on NR demodulation performance
	China Telecom
	· To implement the TPs to be approved for MU-MIMO MMSE-IRC
· For email approval after the meeting




Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2204375
	Discussion on UE feature list and capability signalling
	Intel Corporation
	Noted
	

	R4-2205788
	Discussions on UE feature list for MMSE-IRC receiver
	Huawei,HiSilicon
	Discussed in thread #323
	

	R4-2203769
	Discussion on CRS-IM requirements
	Apple
	Noted
	

	R4-2204381
	CRS-IM requirements for 30 kHz SCS scenarios with overlapping spectrum for LTE and NR
	Intel Corporation
	Noted
	

	R4-2204526
	Discussion on the CRS-IM for NR 30kHz SCS
	CMCC
	Noted
	

	R4-2204917
	Discussion CRS-IM Feasibility for 30kHz SCS Scenario
	ZTE Corporation
	Noted
	

	R4-2205435
	Discussion on the general for CRS-IM
	Ericsson
	Noted
	

	R4-2205494
	draft LS on UE capability and network assistant signalling for CRS interference mitigation in scenarios with overlapping spectrum for LTE and NR
	China Telecom
	Revised
	LS to RAN2
To capture the agreements in Topic #1, Sub-topic 3-2 and Sub-topic 3-4

	R4-2205798
	Discussions on 30kHz CRS-IM receiver
	Huawei,HiSilicon
	Noted
	

	R4-2206071
	Views on the requirements for CRS-IM receiver
	MediaTek inc.
	Noted
	

	R4-2206095
	Views on CRS Interference Mitigation for 30kHz SCS in NR
	Qualcomm Incorporated
	Noted
	

	R4-2203770
	Discussion on Network Assistance Signalling for CRS-IM
	Apple
	Noted
	

	R4-2204382
	Network assistance signaling for CRS-IM receiver for scenarios with overlapping spectrum for LTE and NR
	Intel Corporation
	Noted
	

	R4-2204527
	Discussion on the network assistant signaling necessity for CRS-IM
	CMCC
	Noted
	

	R4-2204833
	On Necessity of Network assistant signalling for CRS-IM
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2204918
	Network assistant signaling
	ZTE Corporation
	Noted
	

	R4-2205433
	Discussion on the network assistant signaling for CRS-IM
	Ericsson
	Noted
	

	R4-2205495
	Discussion on the network assistance signalling and UE capability for CRS-IM
	China Telecom
	Noted
	

	R4-2205799
	Discussions on NWA and capability signaliing for 15kHz CRS-IM receiver
	Huawei,HiSilicon
	Noted
	

	R4-2203771
	Discussion on Test setup for CRS-IM requirements
	Apple
	Noted
	

	R4-2204383
	Test setup for CRS-IM receiver for scenarios with overlapping spectrum for LTE and NR
	Intel Corporation
	Noted
	

	R4-2204528
	Discussion on the test setup for CRS-IM
	CMCC
	Noted
	

	R4-2204919
	Test setup for 15 kHz SCS scenario
	ZTE Corporation
	Noted
	

	R4-2205434
	Discussion on the test set-up for CRS-IM
	Ericsson
	Noted
	

	R4-2205496
	Discussion on the test setup for CRS-IM requirement definition
	China Telecom
	Noted
	

	R4-2205800
	Discussion on test setup for 15kHz CRS-IM receiver
	Huawei,HiSilicon
	Noted
	

	R4-2206052
	On test setup for CRS-IM
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2206107
	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
	Title
	Source
	Recommendation  
	Comments

	R4-2207239
	WF on general part and 15kHz NR SCS scenario for CRS-IM receiver
	China Telecom
	Final draft is agreeable
	

	R4-2207240
	WF on 30 kHz NR SCS scenario for CRS-IM receiver
	CMCC
	Final draft is agreeable
	

	R4-2207238
	LS on UE capability and network assistant signalling for CRS interference mitigation in scenarios with overlapping spectrum for LTE and NR
	China Telecom
	agreeableTo be discussed in GTW
	

	R4-2207241
	Draft TR 38.833 v1.2.0: Further enhancement on NR demodulation performance
	China Telecom
	For email approval after the meeting
	To implement the TP for MU-MIMO MMSE-IRC



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
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Contact information
	Company
	Name
	Email address

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

	Apple
	Manasa Raghavan
	Manasa.raghavan@apple.com

	MediaTek
	Licheng Lin
	licheng.lin@mediatek.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)


