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1. [bookmark: _Ref5850594]Introduction
This contribution summarizes the following email discussion/approval regarding UE features for CLI/RIM.

[101-e-NR-UEFeatures-CLIRIM-01] Email discussion/approval on remaining issues on UE features for CLI/RIM (25th – 29th May) – (DCM, Hiroki)
· Discuss and decide whether/how to handle licensed/unlicensed differentiation for FG17-1/2
· Discuss and decide whether to keep the current notes for FG17-3/4 or to remove them
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1. 
1. Discussion on UE features for CLI/RIM
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	17. NR_CLI_RIM
	17-1
	CLI-RSSI measurement
	1. Support CLI-RSSI measurement. The max number of resources across all CCs configured to measure RSSI shall not exceed 64.
2. Maximum number of measurement resources configured for CLI-RSSI measurement
	
	Yes
	N/A
	
	Per UE
	No (TDD only)
	Yes
	N/A
	Candidate values for component 2 are {8, 16, 32, 64}.

FFS: whether or how to handle licensed/unlicensed differentiation
	Optional with capability signalling

	17. NR_CLI_RIM
	17-2
	SRS-RSRP measurement
	1. Support SRS-RSRP measurement. The max number of SRS resources across all CCs configured to measure SRS-RSRP shall not exceed 32.
2. Maximum number of measurement resources configured for SRS-RSRP measurement
3. Maximum number of measurement resources configured for SRS-RSRP measurement within a slot
	
	Yes
	N/A
	
	Per UE
	No (TDD only)
	Yes
	N/A
	Candidate values for component 2 are {4, 8, 16, 32}.
Candidate values for component 3 are {2, 4, 8}.

FFS: whether or how to handle licensed/unlicensed differentiation
	Optional with capability signalling

	17. NR_CLI_RIM
	17-3
	Simultaneous reception of DL signals/channels and CLI-RSSI measurement resource
	Support simultaneous reception of DL signals/channels and CLI-RSSI measurement resource
	17-1
	Yes
	N/A
	
	Per UE
	No (TDD only)
	Yes
	N/A
	[UE shall prioritize CLI-RSSI measurement when simultaneous reception of DL signals/channels and CLI-RSSI measurement resource is not supported.]
	Optional with capability signalling

	17. NR_CLI_RIM
	17-4
	Simultaneous reception of DL signals/channels and SRS-RSRP measurement resource
	Support simultaneous reception of DL signals/channels and SRS-RSRP measurement resource
	17-2
	Yes
	N/A
	
	Per UE
	No (TDD only)
	Yes
	N/A
	[UE shall prioritize SRS-RSRP measurement when simultaneous reception of DL signals/channels and SRS-RSRP measurement resource is not supported.]
	Optional with capability signalling



· FG17-1/2
· Licensed/unlicensed differentiation
· No differentiation: [2], [7]
· CLI on unlicensed spectrum is not supported in Rel-16: [4]
· Change reporting type to “per band”: [6], [5](if differentiation is necessary)
· FG17-3/4
· Note
· Keep the current notes (remove brackets): [2], [3], [5], [6], [7]
· Remove the notes and modify FG17-1/2 components: [4]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[2]
	RAN4 has agreed that when UE indicates the FDMed reception is not supported, the UE shall prioritize CLI measurement, thus it is not required to receive DL signals/channels that overlap with the CLI measurement occasions[2]. Therefore, we think current two notes in FG 17-3 and FG 17-4 are correct and brackets for notes should be deleted.
Proposal 1: Two notes for reception of DL signals/channel and CLI measurement resource in FG 17-3 and FG 17-4 should be accepted and brackets for them need to be deleted.

In the unlicensed spectrum, a “perfect” LBT mechanism can guarantee that there is no SLI/CLI interference from the neighboring devices on a device which is receiving the data. But in fact, such “perfect” LBT mechanism does not exist. For example, it is difficult to completely solve the problem of hidden nodes only relying on LBT.
[image: ]
Figure 1. Hidden nodes problems in unlicensed spectrum
For example, as shown in Figure 1, UE2 is transmitting a UL burst to target gNB2 while gNB1 is performing a LBT operation before sending a DL burst to UE1. gNB1 can not detect energy/signals from UE2, so it thinks that the current unlicensed carrier is idle and available, then transmits the DL burst to target UE1. However, UE2 will cause cross-link interference to the DL  reception of UE1. From this example, we can see that the hidden node problem in unlicensed spectrum will cause cross-link interference. Thus SRS-RSRP measurement and CLI-RSSI measurement designed for CLI mitigation in licensed spectrum can be introduced into unlicensed spectrum to mitigate cross-link interference, which can also facilitate flexible DL/UL scheduling. 
We do not see there is any difference between unlicensed spectrum and licensed spectrum if both of them support CLI measurement. Definition, configuration and procedure of  the existing SRS-RSRP measurement and CLI-RSSI measurement can be reused directly in unlicensed spectrum. For UE feature type, “Per UE” can be maintained. But we are open to this issue if other companies have different views.
Proposal 1: SRS-RSRP measurement and CLI-RSSI measurement designed for CLI mitigation in licensed spectrum can be introduced into unlicensed spectrum. 
· If supporting above, “Per UE” can be maintained for UE feature type. 

	[3]
	The intention of proposed notes in FG 17-3 and 17-4 is to reflect RAN4 assumption that UE shall prioritize CLI measurement in case DL signal/channel and CLI measurement resources are FDMed for UEs indicating the FDMed reception is not supported. 
Observation 2: 
· RAN4 clarified the confliction between RAN2 agreement and RAN4 agreement.
· The notes for FG 17-3 and FG 17-4 reflect RAN4 assumption.
Proposal 1: Keep FG 17-3 and FG 17-4 with note
	Index
	Feature group
	Components
	Note

	17-3
	Simultaneous reception of DL signals/channels and CLI-RSSI measurement resource
	Support simultaneous reception of DL signals/channels and CLI-RSSI measurement resource
	[UE shall prioritize CLI-RSSI measurement when simultaneous reception of DL signals/channels and CLI-RSSI measurement resource is not supported.]

	17-4
	Simultaneous reception of DL signals/channels and SRS-RSRP measurement resource
	Support simultaneous reception of DL signals/channels and SRS-RSRP measurement resource
	[UE shall prioritize SRS-RSRP measurement when simultaneous reception of DL signals/channels and SRS-RSRP measurement resource is not supported.]




	[4]
	It is FFS regarding licensed and unlicensed spectrum differentiation. However, in the past discussion of CLI, there is no discussion regarding the unlicensed spectrum. Furthermore, unlicensed spectrum has different transmission mechanism, thus, the CLI feature cannot be assumed as applicable to unlicensed spectrum. In our view, CLI on unlicensed spectrum is not supported in Rel-16. 
Proposal 1: CLI on unlicensed spectrum is not supported in Rel-16.
Secondly, since 17-3 and 17-4 are to be introduced, instead of a note in 17-3/4, the content of R1-2001523 should be captured in both 17-1 and 17-2 as part of component 1, making them more self-contained, e.g. add “UE shall prioritize the DL receiving in case DL signal/channel and CLI RSSI resources are FDMed” in component 1 in 17-1 and add  “UE shall prioritize the DL receiving in case DL signal/channel and SRS-RSRP resources are FDMed” in 17-2. And remove the corresponding part from FG17-3 and FG17-4.
Proposal 2: 
· FG 17-1: add “UE shall prioritize the DL receiving in case DL signal/channel and CLI RSSI resources are FDMed” in component 1 in both 17-1. 
· FG 17-2: add “UE shall prioritize the DL receiving in case DL signal/channel and SRS-RSRP resources are FDMed” in component 1 in both 17-2.
· FG 17-3/4: remove the corresponding notes from FG17-3 and FG17-4.

	[5]
	Regarding the licensed/unlicensed differentiation, we have no strong view on the necessity of the differentiation. However, if it is identified that the differentiation is necessary, we prefer to change the reporting type to “per band” rather than introducing “licensed/unlicensed differentiation” like new differentiation column. Applying “per band” reporting is much simpler and has quite smaller impact to RAN2 compared with the case of introducing “licensed/unlicensed differentiation”.
Proposal 1: If it is identified that licensed/unlicensed differentiation is necessary for FG17-1/2, the reporting type of FG17-1/2 is changed to “per band”.

Regarding the note in FG17-3/4, based on RAN4 LS [3] and RAN2 discussion at the last RAN2 meeting [4], we could confirm that UE shall prioritize CLI measurements when the UE indicates FG17-3/4 as not supported. Therefore, the note is correct and brackets can be removed. We are also fine to copy the same note in components or note column for FG17-1/2. 
Proposal 2: The note in FG17-3/4 is kept (i.e., brackets are removed).

	[6]
	For FGs 17-1/2
· Regariding the differentiation of licneced and unlincend support of CLI, the FGs should be ‘per band’. It is unlikely that the CLI feature would be introduced at the same time for licensed and unlicensed, while IODT differentiation is necessary. Per band signaling enables deployment in unlicensed without being tested in licensed and vice versa.

For FGs 17-3/4
· We support to keep FG 17-3 and FG 17-4, given that the conflict between RAN2 and RAN4 agreeemnts have been resolved by RAN2 reverting their agreements of prioritizing serving cell channel/signal when it collides with CLI measurement resource. The notes in FGs 17-3 and 17-4 have reflected RAN4 agreements.

	[7]
	The definitions of 17-3 and 17-4 are in our opinion fine and the notes can be kept. 
[bookmark: _Toc40475244]Add FG 17-3 and 17-4 as defined
As for the applicability of FG 17-1 and 17-2 to unlicensed spectrum, it should be noted that a separate RSSI measurement has already been defined for unlicensed.



Based on above, following FL proposals are made.
FL proposal 1:
· Note for FG17-1 and FG17-2
· Remove “FFS: whether or how to handle licensed/unlicensed differentiation”
· No change on reporting type for FG17-1 and 17-2, i.e., no differentiation for licensed/unlicensed

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	17. NR_CLI_RIM
	17-1
	CLI-RSSI measurement
	1. Support CLI-RSSI measurement. The max number of resources across all CCs configured to measure RSSI shall not exceed 64.
2. Maximum number of measurement resources configured for CLI-RSSI measurement
	
	Yes
	N/A
	
	Per UE
	No (TDD only)
	Yes
	N/A
	Candidate values for component 2 are {8, 16, 32, 64}.

FFS: whether or how to handle licensed/unlicensed differentiation
	Optional with capability signalling

	17. NR_CLI_RIM
	17-2
	SRS-RSRP measurement
	1. Support SRS-RSRP measurement. The max number of SRS resources across all CCs configured to measure SRS-RSRP shall not exceed 32.
2. Maximum number of measurement resources configured for SRS-RSRP measurement
3. Maximum number of measurement resources configured for SRS-RSRP measurement within a slot
	
	Yes
	N/A
	
	Per UE
	No (TDD only)
	Yes
	N/A
	Candidate values for component 2 are {4, 8, 16, 32}.
Candidate values for component 3 are {2, 4, 8}.

FFS: whether or how to handle licensed/unlicensed differentiation
	Optional with capability signalling



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Qualcomm
	We prefer to differentiate unlicensed and lincensed use cases. 
Rel-16 CLI measurement mechanism is general enough (i.e., network configures CLI measurement resources to a UE and the UE measures CLI accordingly) to be applicable to both use cases. 
For that the capability type should be “Per band”.

	Intel
	We support the FL proposal. Since there are no clear implementation differences between licensed and unlicensed bands for CLI measurement, there is no need to differentiate. The reporting type should be kept as “Per UE”, as we agreed in RAN1 #100b-e. 

	ZTE
	We do not see there is any difference between unlicensed spectrum and licensed spectrum if both of them support CLI measurement. Definition, configuration and procedure of  the existing SRS-RSRP measurement and CLI-RSSI measurement can be reused directly in unlicensed spectrum. Hence,  there is no need to differentiate between licensed and unlicensed bands for CLI measurement. “Per UE” can be maintained for UE feature type.

	Huawei, HiSilicon
	The reuse of CLI mechanism to solve hidden node issue for unlicensed bands has obviously never been discussed in Rel-16. We don’t feel that it is feasible because CLI mechanism relies on gNB configurations, at least CLI measurement resources, to be activated. The presence of hidden nodes are not aware by the gNBs as its name implies. gNB cannot configure any CLI measurement to a target UE without knowing the associated hidden nodes. For example, gNB1 is not aware of the presence of UE2, thus it cannot configure UE1 with the identification resource of UE2 for CLI measurement. We don’t feel such feasibility on hidden node can be easily concluded in this UE feature session. Therefore, we don’t feel CLI on unlicensed spectrum is supported in Rel-16. But we are OK to remove its FFS while no change to other rows.

	Moderator (NTT DOCOMO)
	Based on further discussion, if there is any company who cannot accept the FL proposal, following is the conclusion.
· Not support CLI measurements on unlicensed bands in Rel-16



Based on above, following updated FL proposals are made.
Updated FL proposal 1:
· Note for FG17-1 and FG17-2
· Replace “FFS: whether or how to handle licensed/unlicensed differentiation” by “CLI measurement is not supported in unlicensed bands in Rel-16”
· No change on reporting type for FG17-1 and 17-2


FL proposal 2:
· Note for FG17-3 and FG17-4
· Keep the current notes i.e., remove brackets, and add “(How to capture this sentence is up to RAN2)”

	17. NR_CLI_RIM
	17-3
	Simultaneous reception of DL signals/channels and CLI-RSSI measurement resource
	Support simultaneous reception of DL signals/channels and CLI-RSSI measurement resource
	17-1
	Yes
	N/A
	
	Per UE
	No (TDD only)
	Yes
	N/A
	[UE shall prioritize CLI-RSSI measurement when simultaneous reception of DL signals/channels and CLI-RSSI measurement resource is not supported. (How to capture this sentence is up to RAN2)]
	Optional with capability signalling

	17. NR_CLI_RIM
	17-4
	Simultaneous reception of DL signals/channels and SRS-RSRP measurement resource
	Support simultaneous reception of DL signals/channels and SRS-RSRP measurement resource
	17-2
	Yes
	N/A
	
	Per UE
	No (TDD only)
	Yes
	N/A
	[UE shall prioritize SRS-RSRP measurement when simultaneous reception of DL signals/channels and SRS-RSRP measurement resource is not supported. (How to capture this sentence is up to RAN2)]
	Optional with capability signalling



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Huawei, HiSilicon
	Company
	Comment

	Intel
	We support the FL proposal.

	ZTE
	We are supportive of FL proposal.

	Huawei, HiSilicon
	Not OK
Please note that the current note in brackets are not in line with RAN4 nor RAN2.
Secondly, the content of R1-2001523 describe UE behaviours for 17-1 and 17-2 instead of 17-3 and 17-4, they should be captured in both 17-1 and 17-2 as part of component 1, making them more self-contained, e.g. add “UE shall prioritize the DL receiving in case DL signal/channel and CLI RSSI resources are FDMed” in component 1 in 17-1 and add  “UE shall prioritize the DL receiving in case DL signal/channel and SRS-RSRP resources are FDMed” in 17-2. And remove the corresponding part from FG17-3 and FG17-4.
· FG 17-1: add “UE shall prioritize the DL receiving in case DL signal/channel and CLI RSSI resources are FDMed” in component 1 in both 17-1. 
· FG 17-2: add “UE shall prioritize the DL receiving in case DL signal/channel and SRS-RSRP resources are FDMed” in component 1 in both 17-2.
· FG 17-3/4: remove the corresponding notes from FG17-3 and FG17-4. 

	Moderator (NTT DOCOMO)
	Based on further discussion, FL proposal is updated to add “(How to capture this sentence is up to RAN2)” according to Huawei’s suggestion.




4. Conclusion

Agreements:
l  Note for FG17-1 and FG17-2
Ø  Replace “FFS: whether or how to handle licensed/unlicensed differentiation” by “CLI measurement is not supported in unlicensed bands in Rel-16”
² No change on reporting type for FG17-1 and 17-2

Agreements:
l  Note for FG17-3 and FG17-4
Ø  Keep the current notes i.e., remove brackets, and add “(How to capture this sentence is up to RAN2)”

Reference
[1]	R1-2003203	Summary on email discussion [100b-e-NR-UEFeatures-Remaining] NR_CLI_RIM	Moderator (NTT DOCOMO, INC.)
[2]	R1-2003491	Discussion on UE feature for CLI	ZTE
[3]	R1-2004140	Discussion on UE features for NR CLIRIM	LG Electronics
[4]	R1-2004145	Rel-16 UE features for CLI/RIM	Huawei, HiSilicon
[5]	R1-2004411	Discussion on UE features for CLI/RIM	NTT DOCOMO, INC.
[6]	R1-2004486	Discussion on UE features for CLI	Qualcomm Incorporated
[7]	R1-2004587	UE features for CLI/RIM	Ericsson


Appendix: latest version of UE features list for CLI/RIM [1]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	17. NR_CLI_RIM
	17-1
	CLI-RSSI measurement
	1. Support CLI-RSSI measurement. The max number of resources across all CCs configured to measure RSSI shall not exceed 64.
2. Maximum number of measurement resources configured for CLI-RSSI measurement
	
	Yes
	N/A
	
	Per UE
	No (TDD only)
	Yes
	N/A
	Candidate values for component 2 are {8, 16, 32, 64}.

FFS: whether or how to handle licensed/unlicensed differentiation
	Optional with capability signalling

	17. NR_CLI_RIM
	17-2
	SRS-RSRP measurement
	1. Support SRS-RSRP measurement. The max number of SRS resources across all CCs configured to measure SRS-RSRP shall not exceed 32.
2. Maximum number of measurement resources configured for SRS-RSRP measurement
3. Maximum number of measurement resources configured for SRS-RSRP measurement within a slot
	
	Yes
	N/A
	
	Per UE
	No (TDD only)
	Yes
	N/A
	Candidate values for component 2 are {4, 8, 16, 32}.
Candidate values for component 3 are {2, 4, 8}.

FFS: whether or how to handle licensed/unlicensed differentiation
	Optional with capability signalling

	17. NR_CLI_RIM
	17-3
	Simultaneous reception of DL signals/channels and CLI-RSSI measurement resource
	Support simultaneous reception of DL signals/channels and CLI-RSSI measurement resource
	17-1
	Yes
	N/A
	
	Per UE
	No (TDD only)
	Yes
	N/A
	[UE shall prioritize CLI-RSSI measurement when simultaneous reception of DL signals/channels and CLI-RSSI measurement resource is not supported.]
	Optional with capability signalling

	17. NR_CLI_RIM
	17-4
	Simultaneous reception of DL signals/channels and SRS-RSRP measurement resource
	Support simultaneous reception of DL signals/channels and SRS-RSRP measurement resource
	17-2
	Yes
	N/A
	
	Per UE
	No (TDD only)
	Yes
	N/A
	[UE shall prioritize SRS-RSRP measurement when simultaneous reception of DL signals/channels and SRS-RSRP measurement resource is not supported.]
	Optional with capability signalling
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