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Introduction
This email discussion is for Rel-16 CLI RRM core maintenance and performance in Agenda 6.2. List of candidate target of email discussion for 1st round as follows:
· 1st round:
· Topic#1 : CLI core requirement maintenance
· Sub-topic 1-1 : Core maintenance
· Sub-topic 1-2 : Related RAN1 LS
· Topci#2 : CLI performance requirements
· Sub-topic 2-1 : Measurement accuracy 
· Sub-topic 2-2 : CLI operation for EN-DC
· Sub-topic 2-3 : configuration for test cases
· 2nd round:
· Topic#1 : CLI core requirement maintenance
· Focus on revised draft CR
· Focus on revised reply LS
· Topci#2 : CLI performance requirements
· Focus on revised draft CR for test cases
Topic #1: CLI core requirement maintenance
This section will treat CLI core maintenance. Issues are listed in the following sub-section. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003233
	LG Electronics 
	Reply LS on CLI measurement and reporting

	R4-2003804
	Nokia, Nokia Shanghai Bell
	CR on CLI measurement requirements

	R4-2004342
	Huawei, HiSilicon
	Proposal 1: CLI measurement requirements are not specified when the measurement resources collide in time with L1 measurement resources.
Proposal 2: Capture the applicable SRS configuration as side condition for the measurement requirements for SRS-RSRP.
Proposal 3: RAN4 confirms the RAN1 assumptions regarding the CLI measurement BW/SCS and active BWP from RAN1 in [3].
Proposal 4: RAN4 to define intra-frequency for CLI measurement.

	R4-2004343
	Huawei, HiSilicon
	reply LS on CLI measurement and reporting

	R4-2004344
	Huawei, HiSilicon
	CR on CLI measurement requirements



Open issues summary
Sub-topic 1-1 : Core maintenance
Discuss core requirements for between L1 measurement and CLI measurement, and applicable SRS configuration
Issue 1-1-1: Measurement restriction 
· Proposals
· Option 1: CLI measurement requirements are not specified when CLI measurement resources are collided in time with L1 measurement resources
· Recommended WF
· Need further discussion

Issue 1-1-2: Applicable SRS configuration
· Proposals
· Option 1: Capture the applicable SRS configuration as side condition for the measurement requirements for SRS-RSRP in section 9.
· Recommended WF
· Need further discussion

Sub-topic 1-2 : Related RAN1 LS
Discuss the LS from RAN1 (R1-2001320)
Issue 1-2-1: Reply LS
· Proposals
· Option 1: confirm the RAN1 assumptions for CLI measurement
· Recommended WF
· RAN4 confirms the RAN1 assumption and sends reply LS to RAN1

Issue 1-2-2: capturing RAN1 assumption for CLI measurement
· Proposals
· Option 1: capture RAN1 assumption for CLI measurements in TS38.133 (intra-frequency, condition of SRS-RSRP measurement resource, etc.)
· Recommended WF
· RAN4 captures RAN1 assumption in section 9.7 but needs to discuss how to capture it (wording).
Companies views’ collection for 1st round 
Open issues 
Issue 1-1-1: Measurement restriction 
	Company
	Comments

	XXX
	

	Huawei, HiSilicon
	Support option 1. The measurement restriction between CLI and L1 measurements are definitely needed, and we think the same restriction between CLI and L3 measurement can be reused. 

	Nokia, Nokia Shanghai Bell
	Agree with Option 1. 


	LG
	Agree with option 1.

	Qualcomm
	Please clarify if the measurement restriction refers to the proposal1 in R-2004342. Assume “yes”, we kindly ask further elaboration as we think “the collision in time with L1 measurement resources” should be an error case for NW and no UE requirements shall be specified.
1. In 38.133 16.3.0 section 9.7.4, the scheduling availability restriction has been introduced such that CLI resource is not expected to collide with “PDCCH/PDSCH/CSI-RS for tracking/CSI for CQI” for the UE which does not support cli-SRS-RSRP-FDM_DL. 
2. As to the requirements on UE, in R4-2002221, earlier agreement is “RAN4 assumes that UE shall prioritize CLI measurement, thus is not required to receive DL signals or channels that overlap with the CLI measurement time.”

	LG
	For Qualcomm’s comments,
In my understanding, RAN4 agreed that CLI measurement is prioritized in case of overlapping with PDCCH/PDSCH/CSI-RS for tracking/CQI not L1 measurement resources. And in case of overlapping with L3 measurement, no CLI measurement requirements are specified. 
For “the collision in time with L1 measurement resources”, I’m not sure that this is an error case or not, but RAN4 can define no CLI measurement requirement for collision with L1 measurement.


 
Issue 1-1-2: Applicable SRS configuration
	Company
	Comments

	XXX
	

	Huawei, HiSilicon
	Support option 1, but no strong view on this issue.

	Nokia, Nokia Shanghai Bell
	Agree to capture the SRS configuration as side condition. But as other side conditions, it should also be added in section 10. Any difference from other side conditions to have it in section 9? 


	LG
	No strong view on it. 

	Qualcomm
	We support the option1 to include the applicable SRS configuration as listed in LSout R4-1907386 in the section 9 while avoiding the duplication in section 10 of 38.133.



Issue 1-2-1: Reply LS
	Company
	Comments

	XXX
	

	Huawei, HiSilicon
	Support the recommended WF.

	Nokia, Nokia Shanghai Bell
	Agree with the WF.


	LG
	Confirm RAN1 assumption for CLI measurement.

	Qualcomm
	We agree on the recommended WF.



Issue 1-2-2: capturing RAN1 assumption for CLI measurement
	Company
	Comments

	XXX
	

	Huawei, HiSilicon
	Support the recommended WF. As to the wording, we think RAN4 should capture the definition of intra-frequency for CLI measurement because the current definition for SSB measurement is not applicable for CLI measurement. 

	Nokia, Nokia Shanghai Bell
	Agree with the WF, but we need align the understanding of RAN1 LS. 
From RAN1 expert, we understood it intends to limit the CLI measurement to “intra-frequency cell” i.e. the aggressor cell is on the same carrier frequency of victim cell, and not study inter-f measurement. It is unnecessary to redefine “intra-frequency”. We could just clarify the RAN4 spec according to RAN1 LS e.g. adding SRS fully contained in active BWP, clarifying SCS used for CLI-RSSI etc.   

	LG
	I prefer to capture ‘intra-frequency ~’ in section 9.7.1 (Nokia’s CR version). 

	Qualcomm
	We agree on the recommended WF.




CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2003804
	Company A :
Company B :
Nokia, Nokia Shanghai Bell: Prefer this CR as per our understanding captured in Nokia’s response to Issue 1-2-2.

	
	LG: we need to discuss how to merge two CR (R4-2003804, R4-2004344) after Issue 1-1-1, 1-1-2, and 1-2-2 are cleared. 

	R4-2004344
	Company A :
Company B :
Nokia, Nokia Shanghai Bell: We do not see it necessary to redefine intra-frequency.

	
	LG: we need to discuss how to merge two CR (R4-2003804, R4-2004344) after Issue 1-1-1, 1-1-2, and 1-2-2 are cleared.



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

	Sub-topic#1
	Issue 1-1-1: Measurement restriction
Tentative agreements: No CLI measurement requirements are specified when CLI measurement resources are collided in time with L1 measurement resources 
Candidate options: N/A
Recommendations for 2nd round: capture the agreement in draft CR R4-2004344 (this draft CR will be revised)
Issue 1-1-2: Applicable SRS configuration
Tentative agreements: Capture the applicable SRS configuration as side condition for the measurement requirements for SRS-RSRP in section 10
Candidate options: N/A
Recommendations for 2nd round: capture the agreement in draft CR R4-2004344 (this draft CR will be revised)
Issue 1-2-1: Reply LS
Tentative agreements: confirms the RAN1 assumption and sends reply LS to RAN1
Candidate options: N/A
Recommendations for 2nd round: discuss detail contents of the reply LS
Issue 1-2-2: capturing RAN1 assumption for CLI measurement
Tentative agreements: captures RAN1 assumption in section 9.7
Candidate options: N/A
Recommendations for 2nd round: discuss how to capture it (wording), and the contents will be captured draft CR R4-2004344 (this draft CR will be revised)



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	
	
	





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

	R4-2003233
	To be revised (reply LS: revised T-doc number is needed)

	R4-2004344
	To be revised (draft CR: revised T-doc number is needed)



Discussion on 2nd round (if applicable)
Issue 1-5-1: Restriction of EN-DC case (moved from performance part)
· Proposal: 
· Option 1: CLI measurement in only applicable for UE supporting simultaneous Rx/Tx for inter-band CA, inter-band EN-DC, inter-band NE-DC, and NR-DC. (Huawei, LG, Qualcomm)
· Option 2: Do not define the UE requirement if the MRTD requirement is not fulfilled due to the constant offset in intra-band synchronous EN-DC (Nokia)
· Recommended WF: 
· Use Option 1

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Agree with Recommended WF. 

	LG
	We prefer option 1.
Same as the 1st round comments.

	Huawei, HiSilicon
	The two options are not exlcusive. Combining both of them we understand: 
CLI measurement requriements are applicable if 
-  CLI measurement in not performed on an NR carrier in the same band as E-UTRA if UE is in intra-band EN-DC or intra-band NE-DC; and 
-  UE supports simultaneous Rx/Tx for inter-band CA, inter-band EN-DC, inter-band NE-DC, and NR-DC

	LG
	To Huawei,
The intra-band EN-DC, intra-band NE-DC, or intra-band CA is specified based on non-simulatenous Rx/Tx in TS38.101-3. So, I think that option 1 is enough.

	Qualcomm
	We support Option 1 that limits to non-simultaneous Rx/Tx scenarios already.

	Huawei, HiSilicon
	First we fine are fine option 1, but we do not think option 1 alone can exclude intra-band EN-DC or NE-DC. Option 1 is only about UE cpability, i.e. UE can support simulatenous Rx/Tx, but it is not about configuration. For example, a UE supporting simulatenous Rx/Tx may be configured with intra-band EN-DC or NE-DC and at the same time to perform CLI measurement on the NR carrier in the same band as LTE. In this case we do not think CLI requriements apply and that’s why option 2 is also needed.

	LG
	Based on TS38.101-3, there are no operating band combination for intra-band CA/EN-DC/NE-DC cases with simultaneous Rx/Tx. 



Issue 1-5-2: Revised draft CR for core maintenance 
We discuss draft CR R4-2004344 for endorsment (The draft CR number will be revised  R4-2005298)
· No CLI measurement requirements are specified when CLI measurement resources are collided in time with L1 measurement resources : Already captured
· the applicable SRS configuration as side condition for the measurement requirements for SRS-RSRP : Already captured in section 9, but it will move to section 10.
· RAN1 assumption for intra-frequency, SRS-RSR, and CLI-RSSI : need to capture and companies are encouraged to provide recommended wording
· Applicability for EN-DC : depending on decision of Issue 1-5-1
	Company
	Comments

	Nokia, Nokia Shanghai Bells
	We are fine with the changes in the CR except how to capture RAN1 assumption. 
As for RAN1 assumption, we could clarify those in RAN4 in simple way. There is no need to redefine intra-f SRS-RSRP measurement as we don’t need compare with the measurement in serving cells. So we could add something like in R4-2003804: 
1. Add applicability in 9.7.1: The measurements requirements in this section apply for TDD mode and for RRC_CONNECTED intra-frequency cells only.
2. In 9.7.2.1, add ”The requirements apply when SRS-RSRP measurement resource is fully confined within DL active BWP and…“
3. In 9.7.3.1, clarify the reference SCS and the SCS used for CLI-RSSI measurement:” The reference subcarrier spacing for CLI-RSSI measurement resource configuration can be same or different from the subcarrier spacing of active BWP. UE performs CLI-RSSI measurement with the SCS of the active bandwidth part within the configured CLI-RSSI resource in the active BWP regardless of the reference SCS of the measurement resource.”

	LG
	For capturing RAN1 assumption, we prefer to capture it in section 9.7.1 as follow:
CLI measurement is only applicable for RRC_CONNECTED intra-frquency
· when SRS-RSRP measurement resource is fully confined within BW of DL active BWP
· when CLI-RSSI measurement resouce is configured within active BWP 
For applicabilit for EN-DC, we prefer capture in section 9.7.1 as follow:
CLI measurement in only applicable for UE supporting simultaneous Rx/Tx for inter-band CA, inter-band EN-DC, inter-band NE-DC, and NR-DC.

	Huawei, HiSilicon
	We think the definition of intra-frequency for CLI measurement should be defined in RAN4, as indicated in the RAN1 LS “RAN1 considered that the concepts of inter-frequency and intra-frequency are sourced from RAN4”. 
The current intra-frequency definition for SSB measurement is clearly not applicable for CLI. 
To LGE wording above: do you mean the two sub-bullets are definition of intra-frequency for SRS-RSRP and CLI-RSSI respectively, or is it additional condition than intra-frequency?
To Nokia wording above: it is confusing to say “measurements requirements … apply for RRC_CONNECTED intra-frequency cells only”, because UE is not measuring any cell here.
Please also note that RAN4 is discussing intra-frequency definition for CSI-RS and PRS measurement, and the same should be done for CLI measurement. For PRS measurement, UE also does not compare the measurement with serving cell.

	LG
	In TS38.215, RAN1 has specified that SRS-RSPR and CLI-RSSI are applicable for RRC_CONNECTED intra-frequency only, and RAN1 asks to RAN4 for confirmation of the condition of intra-frequency. RAN4 agreed RAN1 assumption for SRS-RSRP and CLI-RSSI for intra-frequency in 1st round discussion. In my understanding, based on agreed RAN1 assumption, it is an intra-frequency for CLI measurement. So, my wording above is for intra-frequency definition for CLI measurement. I’m not sure other additional conditions are needed for intra-frequency for CLI measurement. 

	Qualcomm
	Based on R1-2001320, RAN1 asks RAN4 how to define intra v.s. inter-frequency conceptually or whether such a concept shall be defined. As to the wording to capture RAN1 assumptions, we think we donot need to mention the words such as “intra-frequency”. For example,
In 9.7.1,
 “The requirements defined in clause 9.7.2 apply only for intra-frequency SRS-RSRP measurement. 
SRS-RSRP measurement is based on the SRS resource that is fully confined in the UE DL active BWP in frequency domain, and the SCS of the SRS resource is same as the SCS of the DL active BWP.”
Similar wording changes in 9.7.2.1 and 9.7.3.1 for introductions.
We agree with LG for the proposed changes in the applicability for EN-DC.

	Huawei, HiSilicon
	We can agree to LGE wording as compromise.
RAN1 specifies that CLI measurements are applicable for intra-frequency but they will not give the definition but instead considere this to be sourced from RAN4 (this is same for all other measurements defined in 38.215). If RAN4 does not define intra-frequency either, then the standard will be broken because there will be no reference for 38.215, and what intra-frequency means for CLI is defined nowhere. 

	LG
	I think RAN1 can refer to our proposed wording for intra-frquency for CLI measurement.

	Qualcomm
	To Huawei, LG,
Thanks for pointing out the reference in 38.215. We can compromise. If we agree the RAN1 LS as the considtions to define the intra-frequency CLI measurement, shall we just update the wording in the reply LS to RAN1 for capturing this notion? Suggestion in Issue 1-5-3. 



Issue 1-5-3: Revised draft CR for RAN1 LS
	CR number
	Comments collection

	R4-2003233
	Qualcomm: Changes as highlighted.
“
In TS38.133, the requirements for the intra-frequency CLI measurements has considered as following…
For CLI-RSSI measurements, the subcarrier spacing for CLI-RSSI measurement resource configuration can be same or different from the subcarrier spacing of active BWP.
”

	
	




Summary on 2nd round (if applicable)
	
	Status summary 

	Sub-topic#1
	Issue 1-5-1: Restriction of EN-DC case (moved from performance part)
possible agreements: 
CLI measurement requirements defined in clause 9.7 are applicable if 
[bookmark: _GoBack]-  CLI measurement is not performed on an NR carrier in the same band as E-UTRA serving carrier; and 
-  UE supports simultaneous Rx/Tx for inter-band CA, inter-band EN-DC, inter-band NE-DC, and NR-DC.
(captured in draft CR)
Issue 1-5-2: Revised draft CR for core maintenance 
possible agreements: 
CLI measurements are only applicable for RRC_CONNECTED intra-frquency:
-	when SRS-RSRP measurement resource is fully confined within BW of DL active BWP
-	when CLI-RSSI measurement resouce is configured within active BWP
(captured in draft CR)



Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005297
	Agreeable (Reply LS to RAN1)

	R4-2005298
	Can be endorsed (draft CR on CLI measurement requirements) 



Topic #2: CLI performance requirements
This section will treat CLI performance requirement and test cases. Issues are listed in the following sub-section. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003179
	LG Electronics 
	Proposal: Use RSR-RSRP measurement accuracy
	Accuracy [dB]
	SRS Ês/Iot
[dB]

	FR1
	FR2
	

	SCSSRS (kHz)
	SCSSRS (kHz)
	

	15
	30
	60
	60
	120
	

	3
	4
	5.5
	6.5
	9
	1




	R4-2003223
	LG Electronics 
	Proposal 1: Introduce following TDD configuration for CLI performance tests in Annex A.3.1.4.
Proposal 2: For EN-DC configuration, CLI operation is applicable for UE supporting simultaneous RX/Tx capability, and RAN4 needs to capture this in 9.7.1 in TS38.133.
Proposal 3: Use the periodicity and offset for CLI measurement resource in Table 1 for SRS-RSRP performance test
Proposal 4: Use AoA steup#1 for CLI measurement tests in FR2.

	R4-2003229
	LG Electronics 
	Draft CR for event triggered reporting test cases

	R4-2003419
	Qualcomm CDMA Technologies
	Proposal1: Adopt the 120Khz SRS RSRP accuracy based on table.1 and table.2 and add the allowable RF margin e.g. 4.0dB.
Table 1 90% Absolute Error of SRS RSRP (1 Sample)
	SCS
	Baseband Accuracy, dB
	Overall Accuracy, dB

	120kHz
	+/-5.13
	+/-9.13


Table 2 90% Absolute Error of SRS RSRP (3 Samples)
	SCS
	Baseband Accuracy, dB
	Overall Accuracy, dB

	120kHz
	+/-4.77
	+/-8.77


Proposal2: Re-use LAA RSSI accuracy requirements for CLI-RSSI for FR1, i.e. +/-3.5dB is required under the normal condition for FR1 and +/-5.0dB for FR2(i.e. 1.5dB relaxation for FR2 compared to FR1). 
Proposal3: Consider the setup 1 “Single AoA in Rx beam peak direction” as defined in clause A.3.15.1 for DRX test cases and 2AoA setup in clause A.3.15.3 for non-DRX related test cases.

	R4-2003805
	Nokia, Nokia Shanghai Bell
	Proposal1: It is proposed to adopt the accuracy values in AWGN channel as in Table 1.
	FR
	SCS
	Baseband Accuracy (AWGN)
	Baseband accuracy (TDL-A10)
	Baseband accuracy (TDL-C100)
	Accuracy Requirement

	FR1
	15kHz
	±0.38
	±0.41
	±0.35
	±2.9

	
	30kHz
	±0.95
	±1.2
	±1.17
	±3.5

	
	60kHz
	±2.47
	±2.7
	±2.75
	±5

	FR2
	60kHz
	±1.77
	±2.09
	±2.28
	±5.8

	
	120kHz
	±4.39
	±4.84
	±5.19
	±8.4




	R4-2003806
	Nokia, Nokia Shanghai Bell
	Proposal1: Do not define the UE requirement if the MRTD requirement is not fulfilled due to the constant offset in intra-band synchronous EN-DC.

	R4-2004345
	Huawei, HiSilicon
	Proposal 1: If companies’ simulation results for 120kHz case still do not align, define the accuracy requirements for SRS-RSRP based on AWGN channel.
Proposal 2: Adopt option 1 for CLI-RSSI accuracy requirements.
Proposal 3: Scheduling restrictions due to CLI measurement apply to LTE serving cells in case of intra-band EN-DC. 
Proposal 4: Use AoA setup #1 for CLI FR2 test cases.
Proposal 5: UE should scale the measured CLI-RSSI to report a nominal RSSI equivalent to 6RB measurement with 15kHz SCS.

	R4-2004346
	Huawei, HiSilicon
	CR for CLI measurement performance requirement (section 10.1.22)

	R4-2004347
	Huawei, HiSilicon
	CR on test cases for SRS-RSRP measurement accuracy in FR1

	R4-2004348
	Huawei, HiSilicon
	CR on test cases for SRS-RSRP measurement accuracy in FR2

	R4-2004349
	Huawei, HiSilicon
	CR on test cases for CLI-RSSI measurement accuracy in FR1

	R4-2004350
	Huawei, HiSilicon
	CR on test cases for CLI-RSSI measurement accuracy in FR2



Open issues summary
Sub-topic 2-1: Measurement accuracy
SRS-RSRP and CLI-RSSI measurement accuracy
Issue 2-1-1: SRS-RSRP measurement accuracy
· Proposals
· Option 1: Companies’ (normal condition) are summarized in following table for 120kHz
	
	Accuracy Requirement ( ±[ ]dB)

	SCS/channel
	Qualcomm
	Nokia
	Huawei
	LG

	120kHz
/AWGN
	8.77
	8.4
	8.3
	8.5 
(9 if fading channel is considered)



· Recommended WF
· First RAN4 needs to discuss which channel is assumed for measurement accuracy requirements

Issue 2-1-2: CLI-RSSI measurement accuracy
· Proposals
· Option 1: Re-use LAA RSSI accuracy requirements for CLI-RSSI for FR1, and allow 1.5dB relaxation for CLI-RSSI for FR2
· Recommended WF
· Re-use LAA RSSI accuracy requirements for CLI-RSSI for FR1, and allow 1.5dB relaxation for CLI-RSSI for FR2

Issue 2-1-3: CLI-RSSI range
· Proposals
· Option 1: UE should scale the measured CLI-RSSI to report a nominal RSSI equivalent to 6RB measurement with 15kHz SCS
· Recommended WF
· Need further discussion

Sub-topic 2-2: CLI operation for EN-DC 
Discuss impact on E-UTRAN by CLI for EN-DC
Issue 2-2: Restriction of EN-DC case
· Proposals
· Option 1: Scheduling restrictions due to CLI measurement apply to LTE serving cells in case of intra-band EN-DC
· Option 2: Do not define the UE requirement if the MRTD requirement is not fulfilled due to the constant offset in intra-band synchronous EN-DC
· Option 3: CLI operation is applicable for UE supporting simultaneous RX/Tx capability for FR1 EN-DC
· Recommended WF
· Need further discussion

Sub-topic 2-3: Configuration for test cases
Discuss the configuration for CLI performance test cases 
Issue 2-3-1: new TDD configuration for CLI
· Proposals
· Option 1: Introduce following TDD configuration for each SCS for CLI performance tests 
	Parameter
	Unit
	Value

	Reference channel
	
	TDDConf.1.2
	TDDConf.2.2
	TDDConf.3.2

	referenceSubcarrierSpacing
	kHz
	15
	30
	120

	TDD UL/DL pattern 1 Note 2
	
	‘DSUUU’
S=’10DL:2GP:2UL’
	‘3D1S6U’
S=’6DL:4GP:4UL’
	‘DDDSUU’
S=’10DL:2GP:2UL’

		dl-UL-TransmissionPeriodicity
	ms
	5
	5
	0.75

		nrofDownlinkSlots
	
	1
	3
	3

		nrofDownlinkSymbols
	
	10
	6
	10

		nrofUplinkSlot
	
	3
	6
	2

		nrofUplinkSymbols
	
	2
	4
	2

	TDD UL/DL pattern 2 Note 2
	
	Not configured
	
	‘DDSU’
S=’10DL:2GP:2UL’

		dl-UL-TransmissionPeriodicity
	ms
	Not configured
	Not configured
	0.5

		nrofDownlinkSlots
	
	Not configured
	Not configured
	2

		nrofDownlinkSymbols
	
	Not configured
	Not configured
	10

		nrofUplinkSlot
	
	Not configured
	Not configured
	1

		nrofUplinkSymbols
	
	Not configured
	Not configured
	2

	Note 1:	As specified in TS 38.213 [3] and TS 38.331 [2].
Note 2:	For information



· Recommended WF
· Need further discussion

Issue 2-3-2: Periodicity and offset for CLI measurement resource
· Proposals
· Option 1: Use following DRX configuration and periodicity/offset for CLI measurement resource based on Issue 2-3-1 option 1.
	
	DRX
	periodicityAndOffset

	EN-DC FR1
	OFF
	sl20, 9 for 15kHz SCS
sl40, 19 for 30kHz SCS

	EN-DC FR2
	DRX.11
	sl160, 25

	SA FR1
	DRX.7
	sl640, 4 for 15kHz SCS
sl640, 9 for 30kHz SCS

	SA FR2
	OFF
	sl40, 25



· Recommended WF
· Need further discussion

Issue 2-3-3: AoA setup for FR2
· Proposals
· Option 1: single AoA setup
· Option 2: single AoA setup for DRX test cases and 2 AoA setup for non-DRX test cases
· Recommended WF
· Need further discussion

Companies views’ collection for 1st round 
Open issues 
Issue 2-1-1: SRS-RSRP measurement accuracy
	Company
	Comments

	XXX
	

	Huawei, HiSilicon
	Based on companies’ proposals and results, we support to define the SRS-RSRP accuracy requirements based on AWGN channel.

	Nokia, Nokia Shanghai Bell
	Prefer using the results under AWGN channel.
From the simulation results, the worse performance may happen in different channel model dependent on the different conditions. It is more accurate to define the accuracy requirements based on specific channel. AWGN has also been assumed for other measurement performance requirements. 

	LG
	It is fine to use measurement accuracy based on AWGN channel. If companies agree to use AWGN channel to define measurement accuracy, we can define 8.5dB or 9dB for 120kHz.

	Qualcomm
	We further propose to assume AWGN channel for defining the measurement accuracy requirement for FR2 and adopt ±[8.5]dB as the accuracy requirement.

	R&S
	Also recommend AWGN propagation channel, to keep the complexity of the TE feasible.


 
Issue 2-1-2: CLI-RSSI measurement accuracy
	Company
	Comments

	XXX
	

	Huawei, HiSilicon
	Support the recommended WF.

	Nokia, Nokia Shanghai Bell
	Agree with the WF.

	LG
	Agree with Option 1.

	Qualcomm
	We support the option1.



Issue 2-1-3: CLI-RSSI range
	Company
	Comments

	XXX
	

	Huawei, HiSilicon
	Support option 1. CLI-RSSI range is re-used from LAA, which is based on normalization as defined in section 9.1.18.5.2 of 36.133. Without normalization, the current CLI-RSSI may not be enough e.g. with large measurement BW.

	Nokia, Nokia Shanghai Bell
	Agree with Option 1 to scale measured CLI-RSSI.
 

	LG
	Agree with option 1.

	Qualcomm
	We think the introduction of the scaling is a change in the definition of CLI-RSSI that should be agreed firstly within RAN1. Otherwise please note this could be resolved by extending the current range to [-100, -9]dBm or allowing UE to cap the max RSSI to be 25dBm in the report.  

	LG
	For Qualcomm’s comments
I think that this is not related RAN1. It is the same UE behaviour for RSSI reporting in LTE LAA.



Issue 2-2: Restriction of EN-DC case
	Company
	Comments

	XXX
	

	Huawei, HiSilicon
	We understand option 1 and option 2 are addressing the same issue, whether UE
- option 1: prioritizes CLI measurement thus is allowed to cause interruption to LTE, or
- option 2: prioritizes LTE data thus is allowed to drop CLI measurement 
Though we are proposing option 1 in our paper, we now prefer option 2 after reading papers from Nokia and LGE. Basically we understand option 2 means CLI measurement requirements are not applicable in case of intra-band EN-DC. This should not be a big limitation considering the use case of CLI measurement, and the benefit is that spec impact is minimized (no change to 36.133).
Option 3, in our view, is a more generic issue not limited to EN-DC. We understand due to CLI measurement, UE may be simultaneously transmitting and receiving on different CCs even the original UL/DL on these CCs are aligned. As scheduling restriction is only defined for intra-band CA, we think option 3 is reasonable, i.e. CLI measurement is only applicable for UE supporting simultaneous RX/TX for inter-band CA and inter-band EN-DC, inter-band NE-DC and NR-DC. 

	Nokia, Nokia Shanghai Bell
	Prefer Option 2.
For EN-DC, LTE and NR CG have separate schedulers. It seems difficult to apply scheduling restriction to multiple CGs as proposed in option 1. In option3, we understood the intention is to enable UE transmission in LTE while performing CLI measurements on NR side. But if the constant offset exceeds MRTD, can UE still transmit in LTE? Probably it’s less error prone and sufficient not to specify the requirements for such case. 

	LG
	For intra-band EN-DC, RAN4 only consider synchronous EN-DC which is align UL/DL between LTE and NR. So, CLI operation is possible inter-band EN-DC with mandatory simultaneous Rx/Tx capability which is captured in TS38.101-3. And MRTD for inter-band EN-DC is 33usec for synchronous EN-DC and 62.5~500usec for asynchronous EN-DC. So there is no issue on MRTD for CLI operation. As mentioned above Huawei comments, “CLI measurement is only applicable for UE supporting simultaneous RX/TX for inter-band CA and inter-band EN-DC, inter-band NE-DC and NR-DC” should be captured in section 9.7 in TS38.133.

	Qualcomm
	We support option3 and agree on comments of companies to clearly define the applicability of CLI measurement in the section 9.7 of 38.311.



Issue 2-3-1: new TDD configuration for CLI
	Company
	Comments

	XXX
	

	Huawei, HiSilicon
	We are not sure if we need to have the NR neighbor cell in the test. The TE should model neighbor cell UE instead of neighbor cell BS. In our view, the TE can just simulate the SRS transmitted by the neighbor cell UE at configured symbols. We can check the feasibility from TE vendors. 

	Nokia, Nokia Shanghai Bell
	We wonder whether it is a must to define additional TDD configuration. The TDD chosen to test the requirement is a test implementation detail. It is not necessary to specify additional TDD configuration as long as CLI problem can be emulated.

	LG
	We think that new TDD configuration to set test configuration for neighbor cell (UE) is needed since the CLI operation should be tested DL timing of serving cell and UL timing of neighbor cell (UE). If TE can transmit SRS at configured symbols without any neighbor cell (UE) configuration, we agree not to introduce new TDD configuration.

	Qualcomm
	The issue is about whether we plan to test the CLI in the case of intra-cell versus inter-cell. If the test is aimed at the former, we think additional TDD configuration for the neighbor NR cell2 is not needed.

	R&S
	Question for clarification: Will the test design require from the TE the emulation of 2 NR cells (DL) and a virtual UE (UL) in the neighbour cell transmitting SRS?

	Anritsu
	In our understanding the test equipment is required to emulate the SRS transmitted by neighbour cell’s UE, which would need to be at specific defined times for the test to be consistent. We share Huawei’s view here that the TE should model neighbour cell UE. If the Option 1 Table “new TDD configuration for CLI” defines exactly the SRS transmitted by the neighbor cell UE at configured symbols, it seems OK to do it that way. Or, directly defining the SRS transmitted by the neighbor cell UE at configured symbols would also be OK.



Issue 2-3-2: Periodicity and offset for CLI measurement resource
	Company
	Comments

	XXX
	

	Huawei, HiSilicon
	We are fine with option 1.

	Nokia, Nokia Shanghai Bell
	It depends on the discussion on Issue 2-3-1. 
If new TDD configuration is not specified, the periodicity and offset for CLI measurement resource is not required accordingly.   

	LG
	Regardless of new TDD configuration, periodicity and offset for CLI measurement resource should be defined for the tests. 

	Qualcomm
	We have no strong view.



Issue 2-3-3: AoA setup for FR2
	Company
	Comments

	XXX
	

	Huawei, HiSilicon
	Support option 1. In fact, it may not be possible to define test based on non-peak directions. This is because UE is expected to steer the Rx beam towards the serving beam, i.e. the same Rx beam used for PDCCH or PDSCH. In this case, we have no requirements on the Rx beam gain for directions other than the steered direction. This is different from cell search test, where UE should steer the Rx beam towards the neighbor cell so we have the requirement on the Rx beam gain.

	Nokia, Nokia Shanghai Bell
	No strong opinion

	LG
	Support Option 1. There is no need to verify Rx beam sweeping to measure CLI resource. So single AoA test setup is enough and test configuration could be simple.

	Qualcomm
	After reviewing the comments by Huawei and LG, we compromise to propose 1AoA based setup2b as provided in A.3.15.2.2 of 38.133. We suggest RAN4 to engage with the TE vendors and confirm the TE support to transmit the SRS signal over the DL CLI symbols. 

	R&S
	In case of 2 FR2 cells with 2 different TDD UL/DL configuration, it is difficult from TE perspective to provide both signals from the same AoA. This is due to the TDD nature with UL/DL switching of the FR2 TE components. Introducing a passive combiner will lead to critical losses which reduce considerably the sensitive FR2 link budget. Thus, we recommend a 2AoA setup in such a scenario. 

	Anritsu
	In our understanding the UE under test is connected to the serving cell, and also measuring SRS transmitted by neighbour cell’s UE. In real life, it is likely that the serving cell and UE in the neighbour cell would be in different directions. A 2 AoA setup therefore seems better.   




CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2003229
	Company A :
Company B :
Nokia, Nokia Shanghai Bell: Depends on the discussion on Issue 2-3-1.

	
	

	R4-2004346
	Company A :
Company B :
Nokia, Nokia Shanghai Bell: Agree.

	
	LG: the revision is fine, and the final decision for Issue 2-2-1 and 2-2-2 should be captured.

	R4-2004347
	Company A :
Company B :
Nokia, Nokia Shanghai Bell: The test setting needs to be further discussed.
The normal setting for SA is to have one victim cell and one aggressor cell for CLI measurement. To simplify the scenario, we agree it is not necessary to fully configure the aggressor cell. But an aggressor UE is still required to transmit SRS if there is no aggressor cell?

	
	LG: It is related to Issue 2-3-1 whether neighbor cell (UE) configuration is needed or not. 

	R4-2004348
	Company A :
Company B :
Nokia, Nokia Shanghai Bell : Same comments as to R4-2004347. 

	
	LG: same comment as R4-2004347

	R4-2004349
	Company A :
Company B :
Nokia, Nokia Shanghai Bell : Same comments as to R4-2004347. 

	
	LG: same comment as R4-2004347

	R4-2004350
	Company A :
Company B :
Nokia, Nokia Shanghai Bell : Same comments as to R4-2004347. 

	
	LG: same comment as R4-2004347



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

	Sub-topic#2
	Issue 2-1-1: SRS-RSRP measurement accuracy
Tentative agreements: ±[8.5]dB for 120kHz SCS 
Candidate options: 
Option 1: only measurement accuracy value for 120kHz SCS under AWGN
Option 2: update measurement accuracy value for all SCS under AWGN
	FR
	SCS
	Huawei
	Nokia
	LG
	Propose

	FR1
	15kHz
	±2.9
	±2.9
	±3.0
	±3.0

	
	30kHz
	±3.5
	±3.5
	±3.6
	±3.5

	
	60kHz
	±5.0
	±5.0
	±4.8
	±5.0

	FR2
	60kHz
	±5.8
	±5.8
	±6.1
	±6.0



Recommendations for 2nd round: capture this tentative agreement in draft CR R4-2004346 (This draft CR will be revised) and select one option
Issue 2-1-2: CLI-RSSI measurement accuracy
Tentative agreements: Re-use LAA RSSI accuracy requirements for CLI-RSSI for FR1, and allow 1.5dB relaxation for CLI-RSSI for FR2
Candidate options: N/A
Recommendations for 2nd round: N/A
Issue 2-1-3: CLI-RSSI range
Tentative agreements: need further discussion 
Candidate options: 
Option 1: UE should scale the measured CLI-RSSI to report a nominal RSSI equivalent to 6RB measurement with 15kHz SCS (Huawei, Nokia, LG)
Option 2: extending the current range to [-100, -9]dBm or allowing UE to cap the max RSSI to be 25dBm in the report (Qualcomm)
Recommendations for 2nd round: select one option 
Issue 2-2: Restriction of EN-DC case
Tentative agreements: need further discussion
Candidate options: 
Option 1: CLI measurement in only applicable for UE supporting simultaneous Rx/Tx for inter-band CA, inter-band EN-DC, inter-band NE-DC, and NR-DC. (Huawei, LG, Qualcomm)
Option 2: Do not define the UE requirement if the MRTD requirement is not fulfilled due to the constant offset in intra-band synchronous EN-DC (Nokia)
Recommendations for 2nd round: select one option and capture selected option in the draft CR R4-2004344 (this draft CR will be revised). This issue will move to core maintenance part in 2nd round discussion.
Issue 2-3-1: new TDD configuration for CLI
Tentative agreements: 
no introduce new TDD configuration for CLI based on TE vendor comments 
directly defining the SRS transmitted by the neighbor cell UE at configured symbols
Candidate options: N/A
Recommendations for 2nd round: update draft CRs for performance test cases based on tentative agreement
Issue 2-3-2: Periodicity and offset for CLI measurement resource
Tentative agreements: need further discussion
Candidate options: 
Option 1: need to define periodicity and offset for CLI measurement resource (Huawei, LG)
Option 2: no need to define periodicity and offset for CLI measurement resource (Nokia)
Recommendations for 2nd round: select one option and RAN4 needs to consider TE vendor comments
Issue 2-3-3: AoA setup for FR2
Tentative agreements: need further discussion
Candidate options: 
Option 1: single AoA setup1(Huawei, LG)
Option 2: single AoA setup2b (Qualcomm)
Option 3: 2 AoA setup (R&S, Anritsu)
Recommendations for 2nd round: select one option and RAN4 needs to consider TE vendor comments



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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

	R4-2003229
	To be revised (revised T-doc number is needed)

	R4-2004346
	To be revised (revised T-doc number is needed)

	R4-2004347
	To be revised (revised T-doc number is needed)

	R4-2004348
	To be revised (revised T-doc number is needed)

	R4-2004349
	To be revised (revised T-doc number is needed)

	R4-2004350
	To be revised (revised T-doc number is needed)



Discussion on 2nd round (if applicable)
Issue 2-5-1: SRS-RSRP measurement accuracy
· Proposals
· Option 1: only measurement accuracy value for 120kHz SCS under AWGN
· Option 2: update measurement accuracy value for all SCS under AWGN
	FR
	SCS
	Huawei
	Nokia
	LG
	Propose (AWGN)

	FR1
	15kHz
	±2.9
	±2.9
	±3.0
	±3.0

	
	30kHz
	±3.5
	±3.5
	±3.6
	±3.5

	
	60kHz
	±5.0
	±5.0
	±4.8
	±5.0

	FR2
	60kHz
	±5.8
	±5.8
	±6.1
	±6.0



· Recommended WF
· Use Option 2
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Agree with the Recommended WF.

	LG
	We prefer the proposed value in option 2

	Huawei, HiSilicon
	Agree with option 2.

	Qualcomm
	We understand the Tentative agreement was only meant for: ±[8.5]dB for 120kHz SCS; For the other numerologies in option2, they should be compiled together with option 1 as recommended WF.

	Huawei, HiSilicon
	We prefer to define accuracy requirements consistely for all SCS based on same assumption on propagation condition.



Issue 2-5-2: CLI-RSSI range
· Proposals
· Option 1: UE should scale the measured CLI-RSSI to report a nominal RSSI equivalent to 6RB measurement with 15kHz SCS (Huawei, Nokia, LG)
· Option 2: extending the current range to [-100, -9]dBm or allowing UE to cap the max RSSI to be 25dBm in the report (Qualcomm)
· Recommended WF
· Use Option 1
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Agree with the Recommended WF.

	LG
	We prefer option 1.
It is better to use the same principle as LAA, and CLI-RSSI range IE has been alredy captured in RAN2 specification.

	Huawei, HiSilicon
	Agree with option 1.

	Qualcomm
	We compromise to support Option 1.



Issue 2-5-3: Periodicity and offset for CLI measurement resource
· Proposals
· Option 1: need to define periodicity and offset for CLI measurement resource (Huawei, LG)
· Option 2: no need to define periodicity and offset for CLI measurement resource (Nokia)
· Recommended WF
· Need further discussion 
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	We are fine with Option 1. 

	LG
	We prefer option 1.
Based on TE vendor comments in 1st  round discussion, CLI measurement resources transmitted by the neighbor cell UE at configured symbol are required for test cases. So we need the periodicity and offset for CLI meausremenet resources for each test case, i.e.,  Table A.4.6.4.1.2-3 in R4-2003229 (draft CR)

	Huawei, HiSilicon
	Agree with option 1.

	Qualcomm
	We are ok with Option 1.



Issue 2-5-4: AoA setup for FR2
· Proposals
· Option 1: single AoA setup1(Huawei, LG)
· Option 2: single AoA setup2b (Qualcomm)
· Option 3: 2 AoA setup (R&S, Anritsu)
· Recommended WF
· Need further discussion
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	No strong opinion. 
We may have to adopt Option 3 considering the comments from TE companies? 

	LG
	We prefer option 1. But based on TE vendor inputs in 1st round discussion, option 3 is also fine. 

	Huawei, HiSilicon
	Agree to optino 1.
We cannot agree to option 3 as it does not work. If we use 2-AoA, the direction where SRS is transmitted is an unwated direction for UE, and we do not have any RF requriement for unwanted direction. This is different from cell search test, where neighbor cell direction is a wanted direction for the UE.
We also think option 2 is not necessary. We have quite some test cases to verify UE can correctly form Rx beam for spherical coverage direction.

	LG
	Thanks for comments from Huawei.
I hadn’t thought about test under unwanted direction. The tests should be single AoA as option 1.

	Qualcomm
	We prefer single AoA ONLY if TE vendors(Anritsu and R&S) are OK with combining the CLI signal with the serving DL signal for FR2 tests via single AoA setup.
For Huawei’s comment on Option 1 v.s. Option 2, we think setup2b in Option 2 is preferred over Option 1 as it is the only test that captures the UE measurement response from multiple directions beyond the peak direction for connected mode measurements. And it helps to avoid the complication that requires the best TE-UE beam alignment in practice.
Let’s hear TE partners’ feedbacks. 

	Qualcomm
	In addition to above QC comment, we have to insisnt on adding setup2b as an option in the recommended WF. 
And we agree with the moderator that let’s reserve the test setup as TBD in the draft CRs for perfromance test cases.

	
	



Issue 2-5-5: Revised draft CR for performance test case
We discuss following draft CRs for endorsment (all CR number will be revised), and contents are depending on above issues’ decision.
	CR number
	Comments collection

	R4-2003229
( R4-2005299)
	xxx

	
	

	R4-2004346
( R4-2005300)
	LG: need to update measurement accuracy depending on Issue 2-5-1.

	
	Huawei, HiSilicon: based on discussion, the revision will potentially capture 
- applicable SRS configuration
- new accuracy numbers based on AWGN and applicability
- statement about RSSI normalization

	R4-2004347
( R4-2005301)
	LG: No need to NR_FDD band in test case table.
Need to add timing offset between serving cell and SRS transmitted by test system.

	
	Huawei, HiSilicon: OK with LGE comments. Will remove NR_FDD bands in the test cases, and add the timing offset.

	R4-2004348
( R4-2005302)
	LG: No need to NR_FDD band in test case table.
Need to add timing offset between serving cell and SRS transmitted by test system.
Mismatch ‘Note’ in Table A.5.7.1.1.2-3

	
	Huawei, HiSilicon: OK with LGE comments. Will remove NR_FDD bands in the test cases, and add the timing offset. Will also correct the note numbering.

	R4-2004349
( R4-2005303)
	LG: same comments with R4-2004347

	
	Huawei, HiSilicon: same as 4347.

	R4-2004350
( R4-2005304)
	LG: same comments with R4-2004348

	
	Huawei, HiSilicon: same as 4348.



Summary on 2nd round (if applicable)
	
	Status summary 

	Sub-topic#1
	Issue 2-5-1: SRS-RSRP measurement accuracy 
possible agreements: 
· update measurement accuracy value for all SCS under AWGN (captured in draft CR)
	FR
	SCS
	Propose (AWGN)

	FR1
	15kHz
	±3.0

	
	30kHz
	±3.5

	
	60kHz
	±5.0

	FR2
	60kHz
	±6.0



Issue 2-5-2: CLI-RSSI range
possible agreements: 
UE should scale the measured CLI-RSSI to report a nominal RSSI equivalent to 6RB measurement with 15kHz SCS (captured in draft CR)
Issue 2-5-3: Periodicity and offset for CLI measurement resource
possible agreements: 
need to define periodicity and offset for CLI measurement resource (captured in draft CR)
Issue 2-5-4: AoA setup for FR2
possible agreements: 
single AoA setup (RAN4 will decide either Setup 1 or Setup2b in next meeting with TE vendor input)
(captured in draft CR with TBD)



Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005299
	Can be endorsed (draft CR for event triggered reporting tests for CLI)

	R4-2005300
	Can be endorsed (draft CR on CLI measurement performance requirements)

	R4-2005301
	Can be endorsed (draft CR on test cases for SRS-RSRP measurement accuracy in FR1)

	R4-2005302
	Can be endorsed (draft CR on test cases for SRS-RSRP measurement accuracy in FR2)

	R4-2005303
	Can be endorsed (draft CR on test cases for CLI-RSSI measurement accuracy in FR1)

	R4-2005304
	Can be endorsed (draft CR on test cases for CLI-RSSI measurement accuracy in FR2)






