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Introduction
The documents in agenda items 6.16.1.1 & 6.16.1.2 & 6.16.1.5 contain the following 3 main topics:
· Topic #1: CSI-RS measurement configuration 
· Topic #2: Intra-frequency and inter-frequency measurement definition 
· Topic #3: Others, e.g. Synchronization assumption for CSI-RS measurement and pre-emption for CSI-RS measurement.
Topic #1: CSI-RS measurement configuration (AI 6.16.1.1)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006223
	CATT
	Proposal 1: The CSI-RS based L3 measurement requirements are not applied to {D=1 with PRBs ≥ 96}.

	R4-2006949
	NTT DOCOMO
	Proposal 1: The core requirements for CSI-RS based L3 measurement should be specified so that they can guarantee as many configuration patterns as possible for keeping its flexibility.
Proposal 2: We prefer to specify requirements for {D=1 with PRBs ≥ 96}.

	R4-2007098
	Nokia, Nokia Shanghai Bell
	Proposal1: It is proposed to define additional CSI-RS configuration {D=1 with PRBs ≥ 96} for the CSI-RS based measurement requirement.

	R4-2007649
	ZTE
	Proposal 1: Define one set of requirements for the cases of both 48 PRBs with density 3 and 96 PRBs with density 1.

	R4-2008143
	Qualcomm
	Proposal1: Rel-16 doesnot define requirements for CSI-RS configuration of {D=1 with PRBs ≥ 96}. 



Open issues summary
CSI-RS measurement configuration
Issue 2.2.1-1: Whether to define additional CSI-RS configuration {D=1 with PRBs ≥ 96} for the CSI-RS based measurement requirement?
· Option 1: Yes (NTT DOCOMO, ZTE, Nokia);
· Option 2: No (CATT, Qualcomm)
· Recommended WF
· Need more discussion
Companies views’ collection for 1st round 
Open issues 
Issue 2.2.1-1: Whether to define additional CSI-RS configuration {D=1 with PRBs ≥ 96} for the CSI-RS based measurement requirement?
	Company
	Comments

	Huawei, HiSilicon
	Support Option 2.
The CSI-RS measurement performance degradation due to sparser CSI-RS resource cannot be compensated by using larger measurement bandwidth, especially for large SCS cases. We suggest not to introduce CSI-RS configuration with D=1.

	vivo
	Prefer option 2. The UE behavior is simple and we see no need for D = 1.
But if some companies insist, we are fine to compromise. However, the same accuracy requirement is specified for D=3 and D=1.

	CATT
	Support option 2.

	MTK
	Support Option 2.
Agreed with Huawei’s comment. The performance difference between {D=3 with PRBs ≥ 48} and {D=1 with PRBs ≥ 96} is not significantly different. Furthermore, wideband measurement demands high UE complexity due to larger FFT size. Whether to apply wideband measurement should be left to UE implementation, rather than mandating it here.

	Nokia, Nokia Shanghai Bell
	We support Option1.
Density = 3 is not always configured due to signaling overhead. The requirement should take into account the other potential configuration of density = 1. 
To Huawei/MTK, the performance between {D=3 with PRBs ≥ 48} and {D=1 with PRBs ≥ 96} is comparable. That’s why we can apply the single requirement. Indeed single configuration simplifies UE measurement behavior, but CSI-RS configuration is in essence flexible and we need leave room to different network choices. We already restrict the applicability to same BW in one MO. It makes no sense to restrict CSI-RS based measurements with single density.    

	OPPO
	Support option 2. Similar views as vivo.

	ZTE
	Support option 1.
It is important that density 1 is supported from RRM requirements perspective. When larger BW is interested, e.g. PRBs ≥ 96, the overhead is very high when CSI-RS resources are configured with density 3. The similar measurement accuracy can be achieved for both density 1 and density 3 is bandwidth is larger enough.
Moreover the CSI-RS resources configured for L3 measurements will be transmitted periodically. Since no CSI-IM resources are available to be configured for CSI-RS based L3 measurement, the periodical CSI-RS will be consistent interference to PDSCH channel which will highly degrade the system performance. Therefore it is important to reduce the overhead of CSI-RS based L3 measurement.
Besides we also share same view as MediaTek that the performance difference between {D=3 with PRBs ≥ 48} and {D=1 with PRBs ≥ 96} is not significantly different. So it is feasible to specify one set of requirements for both D=1 and D=3. One point we would like to point out is that with requirements specified with {D=3 with PRBs ≥ 48} only it doesn’t mean all the CSI-RS measurement should be configured with narrow bandwidth, .e.g 48 PRB. It is still allowed to configured {D=3 with PRBs = 192}. Wideband measurement should be supported by the UE still.

	Intel
	Support option 2. There is no much performance difference between 96RB with D=1 and 48RB with D=3.

	CMCC
	Considering the limited timeline, we can compromise to option 2.

	Docomo
	We still prefer option 1. 
Same as Nokia, we also think keeping flexibility of CSI-RS is beneficial.

	Qualcomm
	Option2 is supported.
We understand the motive of option 1 is to have reduced density for a larger number of PRBs and avoid network side overhead. But in view of the tight Rel-16 timeframe, we prefer limiting the combination to {D=3 with PRBs≥48} and define RAN4 requirements only based on D=3 and PRB=48.

	Apple
	Option 2. We can consider wideband CSI-RS once clear benefit is identified. We have similar approach in LTE when we agree to introduce WB RSRQ. 

	NEC
	We prefer option 1 and specify single set of requirement for both cases.


 


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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Issue 2.2.1-1: Whether to define additional CSI-RS configuration {D=1 with PRBs ≥ 96} for the CSI-RS based measurement requirement?
	
	Status summary 

	Issue 2.2.1-1
	· Option 1: Yes (NTT DOCOMO, ZTE, Nokia, NEC);
· Option 2: No (CATT, Qualcomm, Huawei, vivo, MTK, OPPO, Intel, CMCC, Apple)
Tentative agreements:
No tentative agreement, this issue has been discussed for several meetings, and companies’ views have not changed for these meetings. 
Recommendations for 2nd round:
Companies are encouraged to provide views on whether to define additional CSI-RS configuration {D=1 with PRBs ≥ 96} for the CSI-RS based measurement requirement.
Due to the tighten Rel-16 timeframe, if we cannot reach the consensus for this issue in the 2nd round, the final decision will be made based on the majority view from companies in this meeting.





Recommendations 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 provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

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



Discussion on 2nd round (if applicable)

Companies views’ collection for 2nd round 

Summary on 2nd round (if applicable)
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  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: Intra-frequency and inter-frequency measurement definition (AI 6.16.1.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006216
	Apple
	Definition of inter-frequency measurement
Proposal 1: Only specify the requirements for inter-frequency measurement when all CSI-RS resources in the same MO have the same BW

	R4-2006223
	CATT
	Proposal 2: Not having servingcellMO in the definition of intra-frequency measurement.
Proposal 3: No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16 
Proposal 4: Measurement gap is required when defining the requirement for the case that the BW of the CSI-RS on the neighboreighbour cell is not completely contained or within in the active BWP of the UE.

	R4-2006224
	CATT
	LS on CSI-RS based intra-frequency and inter-frequency Measurement definition

	R4-2006553
	Intel
	Proposal 1：For the definition of intra-frequency CSI-RS measurement, not including servingcellMO in the definition. 
Proposal 2: If servingcellMO is not included in the intra-frequency definition, the SSB and CSI-RS configured in the same MO shared the same intra/inter frequency definition.

	R4-2006573
	MediaTek
	Observation 1: Reason to have same intra and inter-frequency definition for CSI-RS and SSB 
• For CSI-RS with associated SSB, those associated SSB should have the same intra or inter-frequency definition with the CSI-RS
• The indication of servingCellMO is configured by MO ID without differentiation between SSB and CSI-RS.
• Allowing CSI-RS and SSB to have different definitions of intra and inter-frequency will increasing the number of inter-frequency layers to be measured and longer the measurement delay of each layer.
Observation 2: Configuring and transmitting a large number of CSI-RS per cell has the following problem: 
• Large signalingeighbour overhead
• Large RS overhead
• Large number of OFDM symbols with scheduling restriction.
Observation 3: There is no intention to allow an MO which is not indicated as servingCellMO to be an intra-frequency layer.
Proposal 1: Same intra and inter-frequency definition should be applied for CSI-RS and SSB in the same MO.
Proposal 2: An MO which is not indicated as servingCellMO should not be treated as an intra-frequency layer
Proposal 3: If the MO is configured as servingCellMO, no requirement if CSI-RS resource of serving cell is not available. If the MO is not configured as servingCellMO, it is already an inter-frequency MO and there is no point to discuss whether the CSI-RS resource of serving cell is configured or not.
Proposal 4: RAN4 does not need to further discuss whether to define intra-frequency requirement when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16.
Proposal 5: In Rel-16, RAN4 should only work on the requirements of intra-frequency measurement without gap and inter-frequency measurement with gap.
Proposal 6: All inter-frequency layers are to be measured with gap, no matter the BW of the CSI-RS is not completely contained or within in the active BWP of the UE.
Proposal 7: To accommodate the late progress, RAN4 can consider to define only requirements for serving cell measurement. So that all the discussions of intra and inter frequency as well as synchronization assumption can be skipped.

	R4-2006763
	CMCC
	Proposal 1: a measurement is defined as a CSI-RS based intra-frequency measurement provided that:
 the SCS of CSI-RS on the serving cell and target cell is the same
 the CP type of CSI-RS on serving cell and target cell is the same
 the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell
In the discussion of UE measurement capability, RAN4 can consider there is only one CSI-RS MO per center frequency in Rel-16.
Proposal 2: it is not necessary that SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition. SSB and CSI-RS can be considered separately.
Proposal 3: for the case with associatedSSB, UE base the timing on the cell given by the cellId of the CSI-RS resource configuration.

	R4-2006950
	NTT DOCOMO
	Observation 1: Although multiple CSI-RS resources can be configured in the measured serving cell, NW can indicate only one centre frequency of the CSI-RS in the serving cell by servingCellMO.
Observation 2: In the definition of SSB based intra-frequency measurement, the centre frequency of the SSB of the serving cell is not indicated by servingCellMO.
Observation 3: The definition of intra-/inter-frequency measurement based on CSI-RS is different from that of SSB.
Proposal 1: It is straightforward to align with the definition of SSB based intra-frequency measurement, thus including servingCellMO in the definition of CSI-RS based intra-frequency measurement is not necessary.
Proposal 2: Only the below sentence of option 2 is needed for the definition of the CSI-RS based intra-frequency measurement. 
“the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell”
Proposal 3: When CSI-RS resources of the serving cell is not available, we prefer option 1(i.e., All MO are inter-frequency)
Proposal 4: There is no need to share the same definition of intra/inter-frequency measurement between CSI-RS and SSB which configured in the same MO.

	R4-2007292
	NEC
	Proposal 1: When CSI-RS of serving cell is available, a measurement is defined as a CSI-RS based intra-frequency measurement provided that:
· the SCS of CSI-RS on the serving cell and neighbour cell is the same, and
· the CP type of CSI-RS on serving cell and target cell is the same, and
· It is applied for SCS = 60KHz
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell
· Note: centre frequency of CSI-RS resource on the serving cell is indicated in servingCellMO of ServingCellConfig. 
Proposal 2: When CSI-RS resource of serving cell is not available, all MO are defined as inter-frequency

	R4-2007351
	OPPO
	Proposal 1: SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition.
Proposal 2: Support option 1 for intra-frequency measurement that
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated in servingCellMO.
Proposal 3: No requirement is applied when CSI-RS resource of serving cell is not available. 

	R4-2007099
	Nokia
	Observation1: If the CSI-RS resource on the serving cell is indicated in servingCellMO, the ssbFrequency value in the MO shall be the same as the absoluteFrequencySSB in the ServingCellConfig.
Observation2: The servingCellMO unnecessarily restricts the scope of CSI-RS based intra-f measurements.
Proposal1: The CSI-RS based intra-frequency measurements shall be defined provided 
· the SCS of CSI-RS on the serving cell and neighboreighbour cell is the same, and
· the CP type of CSI-RS on serving cell and target cell is the same, and
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated for measurement
wherein the center frequency refers to the center frequency of all CSI-RS resources in one MO as defined in [2], i.e. (startPRB+floor(nrofPRBs/2)).
Observation3: The UE is capable of measuring the CSI-RS resources with different bandwidths as long as the center frequency of the CSI-RS resources in the neighboreighbour cells are the same as the center frequency of the CSI-RS resource in serving cell and they are within active BWP. 
Proposal2: The case where the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell should also be considered in the CSI-RS based intra-frequency measurement. 
Proposal3: The UE measurement behaviour can be discussed if there is problem with comparing the CSI-RS based measurement results with different bandwidths.    
Proposal4: It is proposed to first work on the CSI-RS based intra-frequency measurement requirements in RAN4.

	R4-2007651
	ZTE
	Proposal 1: Option 2 is used to define intra-frequency measurement for CSI-RS based measurement.
Proposal 2: If no CSI-RS resources on serving cell is configured in one measurement object the measurement is inter frequency measurement. The RRM requirements for CSI-RS based inter frequency measurement applies.
Proposal 3: No restriction of SSB and CSI-RS configured in one MO.
Proposal 4: Intra frequency measurement requirements are only for the scenario that all the CSI-RS resources have the same BW as the serving cell CSI-RS resources in Rel-16.
Proposal 5: No restriction on the BW of CSI-RS resources for inter frequency measurements.

	R4-2007734
	Huawei, HiSilicon
	Proposal 1: CSI-RS based intra-frequency measurement: a measurement is defined as a CSI-RS based intra-frequency measurement provided that:
•	the SCS of CSI-RS on the serving cell and neighboreighbour cell is the same, and
•	the CP type of CSI-RS on serving cell and target cell is the same, and
–	It is applied for SCS = 60KHz
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated in servingCellMO.
Proposal 2: No requirements are defined When CSI-RS resource of serving cell is not available.
Proposal 3: The limitation of SSB and CSI-RS configured in the same MO sharing the same intra/inter-frequency definition puts restriction on the network configuration.
Proposal 4: Define intra-frequency requirements for the scenarios:
- all CSI-RS resources in the same MO have the same BW; 
- the BW of the CSI-RS on the neighboreighbour cell is within or outside the active BWP of the UE
-No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16
Proposal 5: Define inter-frequency requirements for the scenarios
· all CSI-RS resources in the same MO have the same BW 
·  the BW of the CSI-RS on the neighboreighbour cell is within or outside the active BWP of the UE
· No requirement is defined when the BW of the CSI-RS on the neighboreighbour cell is partially contained in the active BWP of the UE

	R4-2007735
	Huawei, HiSilicon
	Reply LS on clarification about CSI-RS measurement

	R4-2007737
	Huawei, HiSilicon
	CR on CSI-RS based L3 measurement framework and introduction

	R4-2007738
	Huawei, HiSilicon
	CR on CSI-RS based intra-f and inter-f measurement definition

	R4-2008143
	Qualcomm
	Proposal1: Rel-16 doesnot define requirements for CSI-RS configuration of {D=1 with PRBs ≥ 96}.
Proposal2: SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition. 
Proposal3: Adopt option 2 based on the common understanding for defining intra-frequency measurement of CSI-RS. 
Proposal3.1: Donot define requirements if serving cell CSI-RS is not available due to missing servingCellMO.
Proposal4: Agree with FFS regarding intra-frequency measurements that “No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16”.
Proposal4.1: Inter-frequency CSI-RS resource that is not confined in the active BWP shall be prioritized and measured via gaps in Rel-16.  
Proposal5: Several CSI-RS resources that are configured with the same SSB association are deemed to have similar timings and UE can adjust and apply its FFT window once when measuring them. 
Proposal5.1: Without configured SSB association, UE is expected to measure based on the serving cell timing and accuracy should be defined only if the neighbor cell and serving cell have the timing error within half CP. 



Open issues summary

Intra-frequency and inter-frequency measurement definition
Issue 3.2.1-1: Whether the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition?
· 	Option 1: Yes (Intel, MTK, OPPO, Qualcomm)
· 	Option 2: No (CMCC, NTT DOCOMO, Nokia, ZTE, Huawei, CATT)
· Recommended WF
· Companies are encouraged to provide views on this issue.

Issue 3.2.1-2: Whether to include servingCellMO in the intra-frequency definition?
· Option 1: Yes (MTK, OPPO, Huawei)
· Option 2: No (CATT, Intel, CMCC, NTT DOCOMO, Nokia, NEC, ZTE, Qualcomm)
· Recommended WF
· It is proposed to agree with option 2, if option 2 is not agreeable, it is proposed to use the same description (indicated for measurement) as SSB in the definition
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated for measurement

Issue 3.2.1-3: When CSI-RS resource of serving cell is not available in all configured Mos, the Mos configured for CSI-RS based RRM measurement
· Option 1: (NTT DOCOMO, ZTE, NEC, OPPO)
· Defined as CSI-RS based inter-frequency measurement.
· Option 2: (MediaTek, OPPO, Huawei, Qualcomm)
· No requirement.
· Recommended WF
· Companies are encouraged to provide views on this issue.

Issue 3.2.1-4: Whether to define the requirements when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16.
· Option 1: Yes(Nokia)
· The case where the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell should also be considered in the CSI-RS based intra-frequency measurement.
· Option 2: No (CATT, MTK, ZTE, Huawei, Qualcomm)
· No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16. (CATT, MTK, Huawei, Qualcomm)
· Intra frequency measurement requirements are only for the scenario that all the CSI-RS resources have the same BW as the serving cell CSI-RS resources in Rel-16. (ZTE)
· Recommended WF
· Agree with option 2?

Issue 3.2.1-5: Scenarios for CSI-RS based intra-frequency measurement requirements in Rel-16.
· Option 1: (Agreed in WF (R4-2005355))
· All CSI-RS resources in the same MO have the same BW 
· The BW of the CSI-RS on the neighboreighbour cell is within the active BWP of the UE
· FFS: No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16 
· Option 2: (Huawei)
· All CSI-RS resources in the same MO have the same BW; 
· The BW of the CSI-RS on the neighbour cell is within or outside the active BWP of the UE
· No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16
· Recommended WF
· Need more discussion.


Issue 3.2.1-6: Scenarios for CSI-RS based inter-frequency measurement requirements in Rel-16.
· Option 1: (Apple)
· Only specify the requirements for inter-frequency measurement when all CSI-RS resources in the same MO have the same BW 
· Option 2: (MTK)
· All inter-frequency layers are to be measured with gap, no matter the BW of the CSI-RS is not completely contained or within in the active BWP of the UE.
· Option 3: (ZTE)
· No restriction on the BW of CSI-RS resources for inters frequency measurements.
· Option 4: (Huawei)
· all CSI-RS resources in the same MO have the same BW 
· the BW of the CSI-RS on the neighboreighbour cell is within or outside the active BWP of the UE
· No requirement is defined when the BW of the CSI-RS on the neighboreighbour cell is partially contained in the active BWP of the UE
· Option 5: (Qualcomm)
· Inter-frequency CSI-RS resource that is not confined in the active BWP shall be prioritized and measured via gaps in Rel-16.  
· Recommended WF
· Need more discussion.

Companies views’ collection for 1st round 
Open issues 
Issue 3.2.1-1: Whether the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition? 
	Company
	Comments

	Huawei, HiSilicon
	Support Option2.
Centre frequency of SSB is ssbFrequency in the MeasObjectNR, while center frequency of CSI-RS is determined by the point A and csi-rs-MeasurementBW. They are independent. If one MO includes SSB configuration and CSI-RS configurations, the target SSB is compared with ssbFrequency and the target CSI-RS resource is compared with the center-frequency of serving CSI-RS. Then the scenario that the SSB is intra-frequency, while the CSI-RS resources are inter-frequency is a possible configuration.
Moreover UE performs SSB based measurement and CSI-RS based measurement independently. It is allowed that associated SSB is inter-f and the CSI-RS measurement is regarded as intra-f. 
In addition, the limitation of SSB and CSI-RS configured in the same MO sharing the same intra/inter-frequency definition puts restriction on the network configuration.


	Vivo
	We prefer to first clarify the prioritized use case of CSI-RS based mobility.
In our view, the CSI-RS based measurement requirement defined in R16 focus on the use cases below:
1. Measurement of target cell CSI-RSs on a serving center frequency, and the associated SSB of the CSI-RS is also on the center frequency of serving cell SSB. 
a) In this case it is nature that CSI-RS based measurement and SSB-based measurement share the same definition of intra-frequency measurement, if available.
2. Measurement of target cells CSI-RSs are on a neighbor center frequency, while the associated SSB is configured and the frequency of associated SSBs is the serving frequency of SSB. 
a) In this case, if SSB-based measurement is also configured in the MO for target cells measurement, SSB is intra-frequency but CSI-RS is inter-frequency.
3. Measurement of target cell CSI-RSs have the same center frequency as center frequency of serving CSI-RS, however the associated SSB configured in the MO for target cell is not on the center frequency of serving cell SSB.
a) In this case, if SSB-based measurement is also configured in the MO for target cells measurement, SSB is inter-frequency but CSI-RS is intra-frequency.
4. Measurement of target cell CSI-RSs are on a neighbor center frequency, and the associated SSB configured in the MO for target cell is also not on the center frequency of serving cell SSB.
a) In this case, both SSB based measurement and CSI-RS based measurement are inter-frequency, if available.
For case 1 and case 4 above, clearly SSB-based and CSI-RS-based share the same definition.
For case 2, we do not see the necessity of configure SSB-based measurement on that the target CSI-RS measurement.
For case 3, since SSB is already inter-frequency and CSI-RS based measurement need to obtain timing based on SSB first, we think it is more appropriate to consider it as inter-frequency. Moreover, we do not think such use case needs to be prioritized in R16.
 Therefore, in our view, SSB based measurement and CSI-RS based measurement should share the same definition, at least in R16. Option 1 is preferred.
Moreover, if RAN4 can not conclude on this topic, we suggest RAN4 do not specify requirement in R16 for the case where “ssb-ConfigMobility” and “csi-rs-ResourceConfigMobility” are configured in the same MO, if the MO is not servingcellMO. This may simplify the discussion here and also the discussion on the capability in another thread.

	CATT
	Support Option2. The restriction of SSB and CSI-RS configured in the same MO sharing the same intra/inter-frequency definition bring big network configuration impact.

	MTK
	Support Option 1
RAN4 agreed to introduce requirements with associated SSB only. It does not make sense to have CSI-RS as intra-frequency but its associated SSB is inter-frequency. Note that a cell is uniquely identified based on its cell ID and frequency layer. (UE should not treat the same Cell ID from 2 frequency layers as the same cell) If 2 RS are apparently from 2 different frequency layers, they should not be treated as RS-s from the same cell. 
Response to Nokia and CMCC: limiting CSI-RS and SSB in the same MO to the same intra-/inter-frequency definition does not mandate CSI-RS and SSB to share the same center frequency.
Response to ZTE, CMCC and Docomo: CSI-RS and SSB are not always independent measurement because CSI-RS has to be associated to SSB, according to previous RAN4 agreement. What is the use case to ask UE to associate an intra-frequency CSI-RS to an inter-frequency SSB?

	Nokia, Nokia Shanghai Bell
	Prefer Option 2: No.
For the CSI-RS resource and SSB in one MO, they likely have different center frequencies. That is, the center frequency of CSI-RS resource is startPRB+nrofPRB/2, while the center frequency of SSB is indicated via ssbfrequency. It is too restricted to enforce those to be the same in one MO. 

	OPPO
	Support Option 1. SSB based measurement and CSI-RS based measurement should share the same definition in the same MO, which makes the requirements clear.

	ZTE
	Support Option 2.
From MO perspective some MOs may be configured for SSB based measurements, some MOs may be configured for CSI-RS based measurements and some MOs may be configured for both SSB based and CSI-RS based measurements.
 Moreover the CSI-RS based measurements depending on the associasted SSB. If it is configured the timing for CSI-RS measurement is derived from assosciatedSSB. If it is not configured the timing is based on indicated serving cell. 
It is not clear which SSB is referred to in the issue. If we are discussing one MO configured for both SSB based measurement and CSI-RS based measurement, there should be no restriction at all as the two are totally different and independent measurements. If we are taking CSI-RS based measurements and associated SSB then there should be no restriction either as the associated SSB may not be configured for measurement at all. Even if it is configured for measurement it could be in a different MO.

	Intel
	Support Option 2.
Clarify the scenario of CSI-RS based mobility measurement first. Note that it’s also related to the definition of CSI-RS intra-frequency measurement. If servingcellMO is included in the definition, even if SSB and CSI-RS share the same center frequency, for SSB, it will be clarified as intra-f and CSI-RS will be classified as inter-f.

	CMCC
	Support Option 2
In our view, the SSB and CSI-RS can be considered separately. Firstly, we do not understand why we need to have such limitation. We do not see the necessity of having this limitation. Secondly, SSB and CSI-RS are configured separately. As HW mentioned that centre frequency of SSB is ssbFrequency in the MeasObjectNR, while center frequency of CSI-RS is determined by the point A and csi-rs-MeasurementBW. They are independent. The center frequency of SSB and center frequency of CSI-RS can be different. 

	Docomo
	We prefer Option2. 
If SSB and CSI-RS in the same MO share the same intra-frequency measurement definition, it will mean that CSI-RS resources are always imposed to exist with SSB in one MO. As Huawei and CATT commented, this will result in unnecessary restriction on network configuration.

	Qualcomm
	Option1 is supported.
Specific to the case when CSI-RS and associated SSB are both configured in the same MO, the restriction on the same definition avoids potential complication for UE to measure these two types of resources differently. For example, if they had different definitions but share the same gap configuration, UE would not be able to measure both because one requires a gap while the other may not, or vice versa.
We agree with Vivo’s view that at least for Rel-16, option1 shall be followed if both associated SSB and CSI-RS are configured in the same MO. 
If there is a need for NW to configure any SSBs with a different definition, we think it is configurable through SSB-only MOs. 

	Apple
	Option 1 is preferred. This will largely simplify the scenarios to be considered, e.g. CSI-RS based cell identification. We can agree to discuss option 2 as part of Rel-17 work.

	NEC
	We support option 2. 
CSI-RS and SSB need not have same centre frequency all the time. It is too restrictive to configure same centre-freq for all the scenarios



Issue 3.2.1-2: Whether to include servingCellMO in the intra-frequency definition?
	Company
	Comments

	Huawei, HiSilicon
	Option 1 doesn’t mean only servingcellMO is intra-frequency MO. Option 1 only indicates that the centre frequency of CSI-RS resources is the same as the centre frequency indicated in servingcellMO. The reason of introducing the servingcellMO in option 1 is that there may be multiple CSI-RS resources in serving cell. servingcellMO just pointed out which is regarded as the reference center frequency. Without the explicit indication, it is possible that multiple MOs with different center frequency are regarded as intra-frequency, which is not what we are expect.
In addition, Option 1 doesn’t limit network to configure only one intra-frequency MO.
In essence, there is no big difference between option1 and option 2. The common understanding in option 2 (centre frequency of CSI-RS resource on the serving cell is indicated in servingCellMO) essentially is the same as option 1. We think the so called “common understanding” shall be explicitly captured in specification in order to avoid the above mentioned ambiguity.
Alternative way is we follow the description as SSB:
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated for measurement


	vivo
	We prefer option 1, and it is more clear to capture the common understanding of option 2 in 38.133. We do not see why it should not be captured, but there is concern if it is not captured. The serving cell CSI-RS for mobility need to be configured in the servingcellMO.
Regarding to whether more than 1 CSI-RS MO can be configured on the same center frequency of serving cell CSI-RS, in our view, this should be allowed.

	CATT
	it is proposed to use the same description (indicated for measurement) as SSB in the definition
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated for measurement

	MTK
	Support Option 1.
It seems RAN4 can decouple the 2 issues. 
One is the how to identify the serving cell configuration for intra-freq definition. UE needs some indication via servingCellMO to understand the serving cell information (SCS, CP, center frequency), and then use these information to identify intra-frequency layer(s). On this issue, we believe companies have the same view even for those supporting option 2. If so, then we see no problem agreeing on Option 1. One note can be added, saying that this definition has nothing to do with whether to allow multiple Mos to be configured as the same intra-frequency layer.
The other is whether to allow multiple MO to be configured as the same intra-frequency layer. We have concern on allowing multiple Mos on the same frequency layers. This will increase UE complexity significantly. Also, we are not sure whether network really want to transmit so many CSI-RS signals at the cost of it overhead on radio resources. Anyway, there is a parallel discussion in [226] about measurement capability. Perhaps we can leave this discussion there. 
Response to ZTE: Regarding where UE to find the SCS, CP, center frequency of serving cell, we see it necessary to have a clear specification in RAN4 requirements, because RAN1/RAN2 only limit the center-frequency of all CSI-RS in the same MO should be the same, but has nothing to do with intra-/inter-frequency definition. 
Response to CMCC: Your suggestion is fine to us.

	Nokia, Nokia Shanghai Bell
	Prefer Option2.
Multiple Mos could be configured in one serving cell. It is unfair to exclude the Mos with same center frequency but not indicated in servingCellMO.    

	OPPO
	Support option 1. Agree with MTK UE needs servingCellMO to identify intra-frequency layers.

	ZTE
	Support Option 2.
Option 2 is the only way to make the CSI-RS based L3 mobility work in real network.
Based on restrictions on MO configuration the maximum number of CSI-RS resources can be configured in one MO is 96 if associated SSB is configured and 64 if associated SSB is not configured. In practical network the number of CSI-RS resources necessary to be configured in one cell would usually be more than 32 depending on network implementation. It means that number of cells can be configured in one MO is 2 or 3 depending on whether associated SSB is configured or not. So for servingCellMO only 1 or 2 neighbour cells is configurable. Actually in FR2 more CSI-RS resources per cell are expected. Even for SSB, the number of SSBs for one cell could be 64 in FR2.
To mediaTek,
UE needs some indication via servingCellMO to understand the serving cell information (SCS, CP, center frequency), and then use these information to identify intra-frequency layer(s). On this issue, we believe companies have the same view even for those supporting option 2. 
We share this view. It is just the procedure has been already clearly written in TS38.331. Any UE that follows the protocol should definitely know how to derive serving cell information (SCS, CP, center frequency). There is nothing more that should be done in RAN4.
With above clarification, there should no problem agreeing on option 2. 
As you further explained that you have concern on multiple MOs with same center frequency. We understand the complexity issue, but without allowing multiple MOs with same center frequency the feature cannot just work as I explained above. We can further discuss on how to reduce UE complexity during specifying RRM requirements. At least with option 2 we see room to further enhance the CSI-RS based L3 measurements in next release if there is no time in Rel-16 to specify a set of complete requirements.

	Intel
	Support Option 2. 
Suggest to follow the definition as SSB:
the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated for measurement.

	CMCC
	We are OK with Moderator’s recommended WF to use the same description (indicated for measurement) as SSB in the definition, which is “the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated for measurement.”
Alternatively, we can add a note in the definition to clarify that centre frequency of CSI-RS resource on the serving cell is indicated in servingCellMO.
Either way is OK for us. 

	Docomo
	We agree with the recommended WF. 
As we argued in our contribution R4-2006950, multiple CSI-RS resources can be configured in the serving cell. However, servingCellMO can indicate only one CSI-RS resource among them as the MO of the serving cell. We think there may be mismatch between the centre frequency of the whole CSI-RS resources in the serving cell and that indicated by servingCellMO, and this will make confusion. Thus, servingCellMO is completely unnecessary for the definition on intra-frequency measurement.

	Qualcomm
	Option2 is supported.
ServingCellMO is provided in a common RRC IE ServingCellConfig and it indicates a MO that provides the serving cell and its center frequency for the reference of the definition. ServingCellMO is an indirect source to derive the serving CSI-RS center frequency. So it is not directly needed in the definition.
Also, having ServingCellMO explicitly in the definition would potentially limit other ways to derive the serving cell and its center frequency if not via the indication by ServingCellMO. Hence, it lacks forward compatibility.

	Apple
	We are OK with the WF

	NEC
	We support option 2. 
Even without servingCellMO in the definition, still UE will know centre frequency or MO ID for measurement results comparison. So we don’t see any need to restrict the definition.



Issue 3.2.1-3: When CSI-RS resource of serving cell is not available, the MOs configured for CSI-RS based RRM measurement
	Company
	Comments

	Huawei, HiSilicon
	Option 2.
The case CSI-RS resource of serving cell is not available is not typical since in most cases, as network shall obtain the channel quality of serving cell to make judgement of handover.

	Vivo
	We identify one possible use case, and we are not sure whether requirement is needed for this case:
· For servingcellMO, only SSB-based measurement is configured, i.e. there is no CSI-RS of serving cell is configured.
· For a CSI-RS MO configured on a neighbor frequency, only A4-based reporting is associated.
Of course we prefer to reduce use cases for R16 and therefore we prefer option 2.

	CATT
	To move forward, we can compromise to option 2. It is not a typical scenario.

	MTK
	Option 2.
In addition to the reason provided by Huawei, if no MO provides serving cell information on SCS, CP, center frequency, then UE actually does not how to distinguish intra-frequency and inter-frequency layers. 

	Nokia, Nokia Shanghai Bell
	Prefer Option1.
We agree offloading could be one reasonable scenario for this case. According to current definition of intra-frequency, all the other scenarios can be taken as inter-frequency. Considering the timeframe for this WI, we can also accept Option2. 

	OPPO
	Prefer option 2.
UE needs serving cell CSI-RS to identify intra or inter frequency measurement. If CSI-RS resource of serving cell is not available, no requirement is needed for such MOs configured for CSI-RS based RRM measurement.

	ZTE
	Support Option 1.
Since the definition of intra frequency and inter frequency are based on the comparison of the centre frequency and SCS of CSI-RS resources on the neighbour cell configured for measurement and that on the serving cell configured for measurement, it should be categorized into inter frequency measurement for case 2 as there is no CSI-RS configuration on serving cell to be compared.
The measurement of CSI-RS resources of neighbour cells without CSI-RS resources of serving is usually used for offloading purpose. The use case is typical. So RRM requirements should be specified for the use case. Furthermore there is no extra standardization efforts since inter-frequency measurement requirements should be specified anyway.

	CMCC
	Considering the limited timeline, we are OK with option 2.

	Docomo
	Option 1. 
This case is out of the definition of intra-frequency measurement, so it should be treated as inter-frequency measurement. 

	Qualcomm
	Option2 is supported.
As CSIL3 is considered in the connected mode, serving cell CSI-RS resource shall be made available to NW/UE firstly to determine the measurement definition. Meanwhile, we are open to hear more feedbacks on the offloading application which is not quite clear to us.

	Apple
	We prefer to option 1. We don’t the strong logic why CSI-RS of target cell cannot be measured if CSI-RS resources of serving cell is not configured. In this case, we can go with the conservative way to treat CSI-RS of the target cell as inter-frequency MO since no serving cell configuration can be compared with.  

	NEC
	We support option 1. A measurement can be measured as either intra-freq or inter-freq.  



Issue 3.2.1-4: Whether to define the requirements when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16.
	Company
	Comments

	Huawei, HiSilicon
	Option 2.
In order to simply the requirements, it is proposed that the BW of intra-MO is the same from that of the CSI-RS resources configured for the serving cell.


	vivo
	We prefer option 2 so that the cases for requirement can be reduced.

	CATT
	Support option 2

	MTK
	Support Option 2.
If we allow this, then what is the point that we made the agreement in last meeting to limit the same BW in a MO? The whole point of the previous discussion was to simplify the requirement and to keep a single UE behaviour per MO (i.e., need gap or not). Otherwise, the requirements will get significantly complicated.

	Nokia, Nokia Shanghai Bell
	Prefer Option1.
We cannot see the reason why the BW of intra-MO must be the same as that of CSI-RS resources in serving cell, except timeframe consideration. However, the different BWs do not add additional efforts to UE measurement behavior, instead, it requires unified configuration for CSI-RS based measurement all over the whole network which is unreasonable and impractical in network deployment.  

	OPPO
	Support option 2. 

	ZTE
	Option 2
In Rel-16 it is reasonable to specify basic requirements considering only one meeting left. This can be further enhanced in the next release.

	Intel
	Support option 2. It’s fair to compare the channel qualify with equal bandwidth for two cells.

	CMCC
	We are OK with option 2.

	Docomo
	We prefer option 1. 
According to the agreements at the previous meeting, RRM requirements are not defined in Rel.16 for the case that CSI-RS resources in the same MO have the same center frequency, SCS, CP and different BWs. In other words, if CSI-RS resources are configured in different MOs and their BWs are different each other, it is not conflict with the above agreement, thus this is considerable case.

	Qualcomm
	Option2 is supported.
Same BW for the intra-F CSI-RS resources for L3 purpose is required to ensure any intra-frequency resource can be measured without involving a gap. Imagine this would be treated like some kind of “SSB” signal with the fixed BW. 

	Apple
	Option 2.
We have had agreement in the last meeting that all intra-MO should be within active BWP. If there is no restriction as defined in option 2, we may see the case where intra-MO is out of active BWP but serving cell CSI-RS is still within BWP when BWP is switched. It will introduce some ambiguity on intra-f and inter-f definitions. 



Issue 3.2.1-5: Scenarios for CSI-RS based intra-frequency measurement requirements in Rel-16.
	Company
	Comments

	Huawei, HiSilicon
	Support option2.
If only the scenario “The BW of the CSI-RS on the neighbor cell is within the active BWP of the UE” is considered, it means that BWP switching is not allowed. However BWP is one fundamental function introduced by NR. 

	vivo
	We prefer option 1. Within active BWP is agreement in last meeting and we do not see enough technical justification to revert such agreement. That agreement may help to reduce effort in specifying requirement for R16. 

	CATT
	Either option is fine for us. To move forward, we prefer option 1 and confirm the third sub-bullet.
No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16

	MTK
	Support Option 1.
Due to limited time, RAN4 should focus on intra-frequency without gap case, which we believe is more typical. Other cases can be considered as future enhancement in later releases. We believe that BWP switch is still allowed. It just in some cases we do not have CSI-RS L3 measurement requirements.

	Nokia, Nokia Shanghai Bell
	Prefer Option1.
The applicable scenarios have been agreed in last meeting. As gaps are required to measure the CSI-RS resources outside the active BWP, it is preferred to limit the intra-frequency measurements to within active BWP to minimize the performance impacts. 

	OPPO
	Agree with CATT, and support option 1 and remove FFS in 3rd bullet. 

	ZTE
	Same as for Issue 3.2.1-4

	Intel
	support option 1. Due to limited time, prefer to define the simple case first. And there is no requirement when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16.

	CMCC
	Considering the limited timeline, we are OK with option 1.

	Docomo
	Support Option 1. In Option 2, the case if the BW of the CSI-RS on the neighbor cell is outside of the active BWP of the UE should be treated as inter-frequency measurement.

	Qualcomm
	We support Option1 so we can focus on gapless measurement for intra-frequency CSI-RS resource in Rel-16 due to the time frame.
Option2 appears self-conflicting. If a neighbor CSI lies outside the active BWP while the serving CSI-RS is confined within the active BWP, their BWs shall be different. Then 3rd bullet says no requirement is defined in Rel-16. 

	Apple
	Option 1.

	NEC
	Prefer option 1. Due to limited timeline, it is preferable to consider on measurement without gap in Rel-16.




Issue 3.2.1-6: Scenarios for CSI-RS based inter-frequency measurement requirements in Rel-16.
	Company
	Comments

	Huawei, HiSilicon
	Support option1 and option 4.
When inter-f CSI-RS resources are within the active BWP, UE can perform inter-f measurement without gap. As the parallel discussion of inter-f without gap (SSB based) were almost reached conclusions, we think the requirements of CSI-RS based inter-f without gap can follow the principle as SSB.

	Vivo
	We think option 2 is a good way to move forward in R16.
BTW, option 1 is agreement in last meeting.

	CATT
	We prefer option 2

	MTK
	Support Option 1, 2, 5.
We already agreed that the CSI-RS BW in the same MO should be the same in last meeting. On whether to specify requirement for inter-frequency without gap, we already provided our comment in previous issue,

	Nokia, Nokia Shanghai Bell
	Agree with Option5.
Due to timeframe of this WI, we suggest focusing on intra-frequency measurements in Rel16. If time allows further study on inter-frequency measurement, we can prioritize the inter-frequency measurements with gaps. For the inter-frequency without gaps, we can wait for the discussion in Rel16 RRM enhancements WI.  

	OPPO
	Support 1,2,5
Option 1 was agreed in last meeting. Due to time limit,  we support to specify requirements for inter-frequency measurement with gaps.

	ZTE
	Since this is inter frequency measurement we don’t see any necessity that CSI-RS resources on the neighbour cell should be in the active BWP of the UE.
As for specifying RRM requirements both option 2 and option 5 should be fine.

	CMCC
	Considering the limited timeline, for inter-f measurement, we can accept that only define requirements for inter-f measurement with measurement gap in Rel-16

	Docomo
	Support Option 2,5.
As some companies commented, Option 1 was agreed in the previous meeting, and on this point, Option 3 looks in conflict with the agreement.

	Qualcomm
	If a resource is deemed to be inter-frequency, gap is required to measure. 
Then options 2 and 5 appear similar to us by limiting the scenario to gap based inter-frequency measurement. 
Option1 is important and has been agreed for simplifying UE processing out of the same rationale as we mention in issue 3.2.1-4.
So options 1,2,5 are supported. 

	Apple
	Option 1,5. We don’t see the clear benefit to define different BW within the same MO. This will result in CSI-RS resources in the same MO can be measured with gap or without gap. Again, we think it is unnecessarily complicating the scenarios. 

	NEC
	We support option 1, 5. As other companies commented, option 1 was agreed in previous meeting. 




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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Issue 3.2.1-1: Whether the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition?
	
	Status summary 

	Issue 3.2.1-1
	· 	Option 1: Yes (MTK, OPPO, Qualcomm, vivo, Apple)
· 	Option 2: No (CMCC, NTT DOCOMO, Nokia, ZTE, Huawei, CATT, Intel, NEC)
Tentative agreements:
Need more discussion
Recommendations for 2nd round:
Companies are encouraged to provide further views on this issue.



Issue 3.2.1-2: Whether to include servingCellMO in the intra-frequency definition?
	
	Status summary 

	Issue 3.2.1-2
	· Option 1: Yes (MTK, OPPO, Huawei, vivo)
· Option 2: No (CATT, Intel, CMCC, NTT DOCOMO, Nokia, NEC, ZTE, Qualcomm)
Tentative agreements:
4 companies support option 1, and 8 companies support option 2.
To move forward, the recommended WF proposes to follow the same description (indicated for measurement) as SSB in the definition.
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated for measurement.
Huawei, CATT, MTK, CMCC, Apple, Intel, NTT DOCOMO support the recommended WF in 1st round discussion.
Recommendations for 2nd round:
Companies can have further discussion on whether to allow multiple MO to be configured in the same intra-frequency layer in thread [226].



Issue 3.2.1-3: When CSI-RS resource of serving cell is not available, the MOs configured for CSI-RS based RRM measurement
	
	Status summary 

	Issue 3.2.1-3
	· Option 1: (NTT DOCOMO, ZTE, NEC, Nokia, Apple)
· Defined as CSI-RS based inter-frequency measurement.
· Option 2: (MediaTek, OPPO, Huawei, Qualcomm, CATT, vivo, CMCC)
· No requirement.
Tentative agreements:
Need more discussion. 
Recommendations for 2nd round:
Companies are encouraged to provide further views on this issue. The final conclusion shall be made in the 2nd discussion.



Issue 3.2.1-4: Whether to define the requirements when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16.
	
	Status summary 

	Issue 3.2.1-4
	· Option 1: Yes(Nokia, DOCOMO)
· The case where the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell should also be considered in the CSI-RS based intra-frequency measurement.
· Option 2: No (CATT, MTK, ZTE, Huawei, Qualcomm, vivo, OPPO, Intel, CMCC, Apple)
· No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16. 
Tentative agreements:
2 companies support option 1, and 10 companies support option 2. To move forward, the tentative agreement is made based on the majority view from companies.
No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16. 
Recommendations for 2nd round:
Capture the tentative agreement in WF.



Issue 3.2.1-5: Scenarios for CSI-RS based intra-frequency measurement requirements in Rel-16.
	
	Status summary 

	Issue 3.2.1-5
	· Option 1: (Agreed in WF (R4-2005355)) (vivo, CATT, MTK, Nokia, OPPO, ZTE, Intel, CMCC, DOCOMO, Qualcomm, Apple, NEC)
· All CSI-RS resources in the same MO have the same BW 
· The BW of the CSI-RS on the neighbour cell is within the active BWP of the UE
· FFS: No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16 
· Option 2: (Huawei)
· All CSI-RS resources in the same MO have the same BW; 
· The BW of the CSI-RS on the neighbour cell is within or outside the active BWP of the UE
· No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16
Tentative agreements:
12 companies support option 1, and 1 company supports option 2. To move forward, the tentative agreement is made based on the majority view from companies.
Scenarios for CSI-RS based intra-frequency measurement requirements in Rel-16.
· All CSI-RS resources in the same MO have the same BW 
· The BW of the CSI-RS on the neighbour cell is within the active BWP of the UE
· No requirement is defined when the BW of intra-MO is different from that of the CSI-RS resources configured for the serving cell in Rel-16 
Recommendations for 2nd round:
Capture the tentative agreement in WF.



Issue 3.2.1-6: Scenarios for CSI-RS based inter-frequency measurement requirements in Rel-16.
	
	Status summary 

	Issue 3.2.1-5
	· Option 1: (Apple, Huawei, MTK, OPPO, Qualcomm, NEC)
· Only specify the requirements for inter-frequency measurement when all CSI-RS resources in the same MO have the same BW 
· Option 2: (MTK, vivo, CATT, OPPO, ZTE, DOCOMO, Qualcomm, CMCC)
· All inter-frequency layers are to be measured with gap, no matter the BW of the CSI-RS is not completely contained or within in the active BWP of the UE.
· Option 3: (ZTE)
· No restriction on the BW of CSI-RS resources for inters frequency measurements.
· Option 4: (Huawei)
· all CSI-RS resources in the same MO have the same BW 
· the BW of the CSI-RS on the neighbour cell is within or outside the active BWP of the UE
· No requirement is defined when the BW of the CSI-RS on the neighbour cell is partially contained in the active BWP of the UE
· Option 5: (Qualcomm, MTK, Nokia, OPPO, ZTE, CMCC, DOCOMO, Apple, NEC, CMCC)
· Inter-frequency CSI-RS resource that is not confined in the active BWP shall be prioritized and measured via gaps in Rel-16.  
Tentative agreements:
Majority companies support option 1, 2 and 5. Option 1 was agreed in last meeting. To move forward, option 5 is agreed based on the majority view from companies.
Scenarios for CSI-RS based inter-frequency measurement requirements in Rel-16.
· All CSI-RS resources in the same MO have the same BW 
· Inter-frequency CSI-RS resource to be measured with gap that is not confined in the active BWP
Recommendations for 2nd round:
Capture the tentative agreement in WF.




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

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



Discussion on 2nd round (if applicable)
Companies views’ collection for 2nd round 

Summary on 2nd round (if applicable)
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  

	
	

	
	



Topic #3: Others (AI 6.16.1.5)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006576
	MediaTek
	Proposal 1: RAN4 to address the issue of timing difference between the arrival of the CSI-RS and UE’s FFT timing in the performance part, rather than limit the applicable condition in core part.

	R4-2007102
	Nokia
	Proposal: It is proposed the measurement requirement does not apply if the CSI-RS resources to be measured is pre-empted.

	R4-2004375
	Huawei, HiSilicon
	Proposal 1: For CSI-RS measurement without associated SSB, the requirements apply provided that the timing error is less than [X]us, where X is 3~4us.
Proposal 2: The impact of timing error should be taken into account when defining the accuracy requirements for CSI-RS without associated SSB.
Observation 1: UE using serving cell timing for CSI-RS with associated SSB is conflicting with RAN1 specification.
Observation 2: If UE uses serving cell timing for CSI-RS with associated SSB, the measurement is no different from CSI-RS without associated SSB, and the function of the associated SSB as timing reference for the CSI-RS measurement is completely wasted.
Observation 3: If UE uses serving cell timing for CSI-RS with associated SSB, it will unnecessarily require network synchronization, and many use cases cannot be supported, 
- asynchronous network, e.g. FDD
- loose synchronous network, e.g. the timing error is inter-band CA MRTD 
Observation 4: If UE uses serving cell timing for CSI-RS with associated SSB, even in synchronous network, the accuracy performance will be degraded for large SCS. 
Proposal 2: When CSI-RS resource for mobility is configured with associated SSB, UE is assumed to use the timing of the detected SSB, and the CSI-RS measurement requirements is not conditioned on network synchronization.

	R4-2008143
	Qualcomm
	Observation1: Since each CSI-RS can have its own associated SSB, chances are that two or more CSI-RS resources on the same measured symbol could require different FFT windows without coordination. 
Observation2: If cells have known larger timing errors, it is recommended an associated SSB be selected and provided by the NW to help UE adjust its FFT window for accommodating the measurements on a set of CSI-RS resources that share the similar timing error.
Proposal5: Several CSI-RS resources that are configured with the same SSB association are deemed to have similar timings and UE can adjust and apply its FFT window once when measuring them. 
Proposal5.1: Without configured SSB association, UE is expected to measure based on the serving cell timing and accuracy should be defined only if the neighboreighbour cell and serving cell have the timing error within half CP.

	R4-2006763
	CMCC
	Proposal 3: for the case with associatedSSB, UE base the timing on the cell given by the cellId of the CSI-RS resource configuration.

	R4-2006841
	LGE
	Proposal 1: Tight synchronization level between serving and neighbour cell should be considered to utilize CSI-RS L3 measurement.
Proposal 2: Tight synchronization level less than CP length is needed to support different SCS value.



Open issues summary
Pre-emption on CSI-RS L3 measurement
Issue 4.2.1-1: Whether CSI-RS based L3 measurement requirements shall be applied if the CSI-RS resources to be measured are pre-empted?
· Option 1: Agreement in RAN4#94-ebis meeting
· The indication by the DCI format 2_1 is not applicable to receptions of CSI-RS for L3 measurement. 
· Option 2: (Nokia)
· It is proposed the measurement requirement does not apply if the CSI-RS resources to be measured are pre-empted.
· Recommended WF
· Follow the agreement in RAN4#94-ebis meeting.

Synchronization assumption for CSI-RS measurement requirements 
Issue 4.2.2-1: For CSI-RS measurement with associated SSB, the synchronization assumption for CSI-RS measurement requirements.
· Option 1 : (MTK)
· RAN4 to address the issue of timing difference between the arrival of the CSI-RS and UE’s FFT timing in the performance part, rather than limit the applicable condition in core part.
· Option 2 : (CMCC)
· for the case with associatedSSB, UE base the timing on the cell given by the cellId of the CSI-RS resource configuration.
· Option 3 : (Huawei)
· When CSI-RS measurement is configured with associated SSB, UE is assumed to use the timing of the detected SSB, and the CSI-RS measurement requirements is not conditioned on network synchronization. Otherwise, RAN4 should define a UE capability to indicate if UE supports CSI-RS measurement based on timing of each individual associated SSB or a single timing per MO. 
· Option 4 : (Qualcomm)
· Several CSI-RS resources that are configured with the same SSB association are deemed to have similar timings and UE can adjust and apply its FFT window once when measuring them. 
· Without configured SSB association, UE is expected to measure based on the serving cell timing and accuracy should be defined only if the neighborneighbour cell and serving cell have the timing error within half CP. 
· Option 5 : (LGE)
· Tight synchronization level between serving and neighbour cell should be considered to utilize CSI-RS L3 measurement.
· Tight synchronization level less than CP length is needed to support different SCS value.
· Recommended WF
· Need more discussion

CSI-RS based L3 measurement framework 
Issue 4.2.3-1: How to capture CSI-RS based L3 measurement requirements in the TS38.133
· Option 1: Insert to the existing requirement for SSB based intra/inter-frequency measurement. (CATT, OPPO)
· Option 2: Introduce independent sub-section, e.g. sub-section 9.8. (Huawei)
· Recommended WF
· Need more discussion

Issue 4.2.3-2: CR split for CSI-RS based L3 measurement.
	CR
	Company

	CR on CSI-RS based UE measurement capabilities
	

	CR on Carrier-specific scaling factor for CSI-RS measurement
	

	CR on CSI-RS based intra-frequency measurement requirement
	

	CR on CSI-RS based inter-frequency measurement requirement
	

	CR on scheduling restriction for CSI-RS based L3 measurement
	



· Recommended WF
· Need more discussion, companies are encouraged to provide views on CR work split, other suggestion on CR split is welcome. And volunteer companies are welcome.

Companies views’ collection for 1st round 
Open issues 
Issue 4.2.1-1: Whether CSI-RS based L3 measurement requirements shall be applied if the CSI-RS resources to be measured are pre-empted?
	Company
	Comments

	vivo
	The LS is already sent out and we should wait for RAN1 conclusion. We are fine to either option.

	CATT
	Ran4 has concluded on this issue. Up to RAN1 conclusion on UE behavior.

	MTK
	Suggest to skip this issue. RAN4 sent an LS last meeting. So this issue is now handled by RAN1. There is no need to have parallel discussion in RAN4. 

	Nokia, Nokia Shanghai Bell
	Prefer Option2.
We think this is up to RAN1 decision. This paper intends to bring our RAN1 view for discussion. As CSI-RS resources are configured in flexible way, applying preemption to CSI-RS indeed simplifies the measurement requirements, but it leads to less opportunity for URLLC transmission. We can wait for RAN1 reply LS on this matter.  

	Docomo
	Agree with the recommended WF. We have already discussed at RAN4#94-e.

	Apple
	It seems difficult for RAN1 to revise their spec to make CSI-RS pre-empted. We can hold RAN4 discussion until RAN1 clarifies. 



Issue 4.2.2-1: For CSI-RS measurement with associated SSB, the synchronization assumption for CSI-RS measurement requirements.
	Company
	Comments

	Huawei, HiSilicon
	Both option 2 and option 3 are fine for us. 
For option 1, the synchronization assumption is not only a side condition for accuracy requirements, but it will impact the applicable use cases of the feature e.g. whether CSI-RS measurement can be used in asynchronous/loose synchronous network and whether CSI-RS measurement is reliable in FR2, so it is important to clarify the assumption in the core part discussion.
For option 4, we do not think multiple CSI-RS resources that are configured with the same SSB association should be deemed to have similar timing, but it should depend on the timing difference between the SSBs.
For option 5, we do not think network will implement better synchronization for utilizing CSI-RS L3 measurement. The synchronization should be same as existing network requirements, e.g. the cell phase error of 3us plus some propagation delay difference.  

	Vivo
	As in WID, single FFT assumption is considered for R16 CSI-RS based RRM. Therefore we prefer option 1.

	CATT
	Prefer option 1. If we limit the timing requirement for CSI-RS based measurement in core part, this feature will be useless in most of current network implementation.

	MTK
	Support Option 1
For Option 2, actually there are 2 interpretation on adopting the timing information from associated SSB. 
· One is to first identify the SFN, slot index and OFDM symbol index of the target cell before CSI-RS measurement. In this case, UE needs to detect the SSB and acquire the SBI. Different cells do not need to have aligned SFN, slot index and OFDM symbol index. 
· The other one is for each OFDM symbol, how UE determines its FFT window timing. If there are 2 CSI-RS associated to 2 different SSB with 2 different timing, it is possible for UE to use one single FFT timing to measure both CSI-RS without performance degradation. Therefore, we should allow timing mis-alignment between CSI-RS arrival time and UE’s FFT window timing.
For Option 3, before discussing new UE capability, RAN4 should first agree that the performance requirement will be different for CSI-RS which has the timing error within CP/2 to serving cell and CSI-RS which has the timing error larger than CP/2 to serving cell. We do not think this difference in timing mis-alignment will impact core part requirements, such as measurement period or intra-/inter-frequency definition. Therefore, we think it is only a discussion in performance part.
For Option 5, same comment as Huawei 
Response to Nokia and Docomo: WE need your help to clarify how UE to sync with 2 Cell with larger timing difference on the same OFDM symbol via single FFT window?
Response to CMCC: Based on Option 1, RAN4 can define different accuracy requirements for the CSI-RS with different arrival timing difference to UE’s serving cell. For an example, if the timing difference is within CP/2, we have specify a normal requirement. For other cases, we can specify some degraded accuracy requirements based on simulation results. BTW, Option 1 does not prohibit UE to try to implement multiple FFT for CSI-RS measurement. It is just in the minimum requirement we follow the guidance from RAN Plenary that UE is only required to have one single FFT.

	Nokia, Nokia Shanghai Bell
	Agree with Option2.
In last meeting, we have agreed to define the requirements only when associatedSSB is configured. In this scenario, the UE shall base the timing on the associatedSSB and CellId i.e. the cell where CSI-RS is transmitted. Hence there is no synchronization problem.  

	OPPO
	Prefer option 1. We can further discuss in the performance part.

	ZTE
	In general we agree with option 2 since it is the suggested UE behavior in TS38.l33. Option 1 can be further considered if RAN4 identify issues with option 2.

	Intel
	prefer option 1.
 Don’t need to define the synchronization assumption in core part. if associated SSB is configured for CSI-RS measurement, UE is assumed to use the timing of the detected SSB, there is no synchronization assumption on network side. In last meeting, it’s agreed that if associated SSB is not configured for CSI-RS measurement, there is no requirement. Then don’t need to define synchronization assumption for this case.

	CMCC
	For option1, we would like to know more details on how to solve this issue in the performance part.
For option 3, since this issue is related to UE implementation, it is not preferred to preclude UE which could provide better performance. Option 3 seems like a possible way to move forward.

	Dococmo
	Option2 is fine. 
The below sentence is the part of the definition of cellId extracted from TS38.331.
“If this field is present, the UE may base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the cell indicated by the cellId in the CSI-RS-CellMobility.”
This obviously suggests that UE bases the timing on that of the cell indicated by cellId when associatedSSB is configured.

	Qualcomm
	The discussion on synchronization should adhere to the principle that UE perform single FFT as set forth by the WID. Accordingly, only one effective timing can be followed when measuring the neighbor CSI-RS resource(s). If an option requires/implies multiple FFTs, it would be a deviation from WID and would not be agreeable to us. 
To move forward this discussion, option 1 is agreeable. Option1 acknowledges the potential degradation due to the limitation and we agree this can be addressed when specifying the performance requirements. 
Proposed UE capability in option3 can be further discussed.
1) Simultaneous serving cell data and neighbor cell intra-frequency CSI-RS measurement. For the intra-frequency measurement adjusting the FFT window according to the associated SSB of the neighbor cell could cause performance loss in the serving cell unless there is a scheduling restriction over the symbols. 
2) However, even with the scheduling restriction, when multiple intra-frequency neighbor CSI-RS resources are to be measured in the same symbol(s), UE is still not be able to accommodate every CSI-RS resource with its own associated SSB timing for setting the FFT window and thus performance loss is inevitable. Because of this, the approach that UE can measure every CSI-RS resource per associated SSB cannot be established. 
For this issue, we share a similar view as MTK. 
To Huawei’s comment, we think it reasonable to have several CSI-RS resources associated to the same SSB in the same neighbor cell as CSI-RS beams are deemed to be narrower and cover the same SSB. 

	LGE
	We prefer option 5, but, we are fine for option 1.

	Apple
	Option 2. CSI-RS and the associated SSB should come with the same cellID. In other words, SSB based timing should be able to be directly used by CSI-RS. This is independent of NW synchronization.
I think we should remove single FFT assumption in the WID. It is hard to align the arrival timing of different CSI-RS resources unless they are associated with the same SSB. 

	NEC
	We prefer option 1.



Issue 4.2.3-1: How to capture CSI-RS based L3 measurement requirements in the TS38.133
	Company
	Comments

	Huawei, HiSilicon
	Open to discuss.
We slightly prefer option 2. L3 CSI-RS measurement will impact multiple sections including capability, CSSF, intra-f, inter-f, scheduling restriction etc.. The readability of specification is better by using an independent section.

	Vivo
	For common requirement, e.g. layer number capability and gap sharing, CSI-RS based measurement is better captured in 9.1. 
For detailed definition and requirements for intra/inter frequency, 9.2 and 9.3 are only for SSB based, and CSI-RS based requirement should be in independent sub-section.

	CATT
	Either way is fine for us.

	MTK
	For some requirements that will impact to also SSB based requirement, e.g., measurement capability, CSSF, RAN4 should capture CSI-RS together with SSB. 
For some CSI-RS specific requirement, such as intra-/inter-freq measurement delay, scheduling restriction, they can be arranged in a separate section. But we prefer to have all intra-frequency requirements (SSB+CSI-RS) in one section and all inter-frequency requirements (SSB+CSI-RS) in one section. This could improve the readability of the spec.

	Nokia, Nokia Shanghai Bell
	We prefer having at least the CSI-RS based measurement requirements as a separate subsection to avoid messing up existing SSB-based L3 measurements requirements. As for measurement capabilities, it depends on whether we have shared or separate capability. Merging to existing subsection is more straightforward if shared capability is concluded.  

	OPPO
	For general requirement e.g. measurement capability, CSSF, we prefer to insert CSI-RS based requirements in the same sub-sections with those for SSB.
For intra-f and inter-f measurement delay requirements, either the same sub-section or separate ones is fine.

	ZTE
	Option 2. We see the clarity of requirements with different section. If it is feasible to have intra/inter frequency requirements for both SSB and CSI-RS in one section, we support MTK’s view. 

	Docomo
	Agree with Option 2.

	Qualcomm
	CSI-RS based L3 shares similar definition, requirement, and capability as that of SSB, so it is reasonable to merge with the existing sections for the SSB based intra- and inter-frequency measurements.

	Apple
	There are still many differences for CSI-RS and SSB based L3 measurement and definitions. To make the spec clear, option 2 is preferred. 

	NEC
	We prefer option 2




Issue 4.2.3-2: CR split for CSI-RS based L3 measurement.
	CR
	Company

	CR on CSI-RS based UE measurement capabilities
	Huawei, HiSilicon, 
OPPO

	CR on Carrier-specific scaling factor for CSI-RS measurement
	

	CR on CSI-RS based intra-frequency measurement requirement
	Huawei, HiSilicon
OPPO

	CR on CSI-RS based inter-frequency measurement requirement
	Vivo
OPPO

	CR on scheduling restriction for CSI-RS based L3 measurement
	CATT


[vivo] Some structure CR may need to be endorsed based on conclusion of issue 4.2.3-1 in this meeting.
For intra-frequency and inter-frequency, we suggest to further split the work into:
a. Introduction & requirement applicability
b. Period requirements
[CATT] if more companies are volunteer to take CR, we are fine to further split the work.
[MTK] We suggest to first work on a skeleton CR on how to arrange different requirements in different sections in this meeting. Otherwise, it would be a mess if different CRs are following different rules.
[Nokia] Agree with MTK. 
[OPPO] Agree with vivo and MTK. We have already provided several CRs on UE measurement capability, intra-frequency and inter-frequency measurement requirements in this meeting. We need to firstly agree on the framework of different sections and more slices may be expected.tra-f and inter-f quirements, either the same section or separate one is fine.
[ZTE] Agree with MTK’s approach.
[Qualcomm] Agree with Vivo/MTK to further break down the CRs and establish the overall organization via a skeleton CR (by CATT as the moderator?). We are willing to take some drafting CRs if needed.

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

	R4-2006227
	

	
	

	
	

	R4-2006228
	

	
	

	
	

	R4-2006229
	

	
	

	
	

	R4-2006230
	

	
	

	
	

	R4-2006766
	

	
	

	
	

	R4-2007353
	

	
	

	
	

	R4-2007354
	

	
	

	
	

	R4-2007355
	

	
	

	
	

	R4-2007357
	

	
	

	
	

	R4-2007358
	

	
	

	
	

	R4-2007359
	

	
	

	
	

	R4-2007360
	

	
	

	
	

	R4-2007737
	

	
	

	
	

	R4-2007738
	

	
	

	
	

	R4-2007739
	

	
	

	
	

	R4-2007865
	

	
	

	
	

	R4-2007866
	

	
	

	
	



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
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Issue 4.2.1-1: Whether CSI-RS based L3 measurement requirements shall be applied if the CSI-RS resources to be measured are pre-empted?
	
	Status summary 

	Issue 4.2.1-1
	Tentative agreements:
All the companies suggest to wait RAN1 conclusion. RAN4 can hold this discussion until RAN1 decision.
Recommendations for 2nd round:
No need further discussion in 2nd round



Issue 4.2.2-1: For CSI-RS measurement with associated SSB, the synchronization assumption for CSI-RS measurement requirements.
	
	Status summary 

	Issue 4.2.1-2
	· Option 1 : (MTK, vivo, CATT, OPPO, Intel, Qualcomm, LGE, NEC)
· RAN4 to address the issue of timing difference between the arrival of the CSI-RS and UE’s FFT timing in the performance part, rather than limit the applicable condition in core part.
· Option 2 : (CMCC, Huawei, Nokia, ZTE, DOCOMO, Apple)
· for the case with associatedSSB, UE base the timing on the cell given by the cellId of the CSI-RS resource configuration.
· Option 3 : (Huawei, CMCC)
· When CSI-RS measurement is configured with associated SSB, UE is assumed to use the timing of the detected SSB, and the CSI-RS measurement requirements is not conditioned on network synchronization. Otherwise, RAN4 should define a UE capability to indicate if UE supports CSI-RS measurement based on timing of each individual associated SSB or a single timing per MO. 
· [bookmark: _GoBack]Option 4 : (LGE)
· Tight synchronization level between serving and neighbour cell should be considered to utilize CSI-RS L3 measurement.
· Tight synchronization level less than CP length is needed to support different SCS value.
Tentative agreements:
Need more discussion
Recommendations for 2nd round:
Companies are encouraged to provide more views on this issue. The final conclusion shall be made in the 2nd discussion.



Issue 4.2.3-1: How to capture CSI-RS based L3 measurement requirements in the TS38.133
	
	Status summary 

	Issue 4.3.1-1
	· Option 1: Insert to the existing requirement for SSB based intra/inter-frequency measurement. 
· Option 2: Introduce independent sub-section, e.g. sub-section 9.8. 
Tentative agreements:
According to the comments from companies, the CSI-RS based L3 measurement requirements can be captured in TS38.133 according to the following rules.
For the comment requirement, e.g. UE measurement capability, CSSF, they should be captured together with SSB (section 9.1). 
For CSI-RS specific requirements, e.g. measurement delay requirement, scheduling restriction, they can be captured in spate sub-section.  
Recommendations for 2nd round:
Draft CR to capture the CSI-RS based requirement.






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

	#1
	WF on CSI-RS configuration and intra/inter-frequency measurements definition for CSI-RS based L3 measurement
	
CATT


	#2
	LS on CSI-RS based intra-frequency and inter-frequency Measurement definition
	CATT



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  
	Assigned Company

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

	R4-2007737
	To be revised. To capture CSI-RS based L3 measurement framework
	Huawei

	R4-2006766
	To be revised. To capture UE measurement capability for CSI-RS measurement
	CMCC

	New TDoc
	To capture Carrier-specific scaling factor for CSI-RS measurement
	MTK

	R4-2006229
	To be revised. To capture introduction, requirement applicability and number of cells/beams to be measured for intra-frequency measurement.
	CATT

	R4-2007739
	To be revised. To capture measurement reporting requirement and measurement delay requirement for intra-frequency measurement
	Huawei

	New TDoc
	To capture introduction, requirement applicability and number of cells/beams to be measured for inter-frequency measurement.
	vivo

	R4-2007358
	To be revised. To capture measurement reporting requirement and measurement delay requirement for inter-frequency measurement
	OPPO

	New TDoc
	To capture scheduling restriction for CSI-RS based intra-frequency measurement
	Qualcomm



Discussion on 2nd round (if applicable)
Companies views’ collection for 2nd round 

Summary on 2nd round (if applicable)
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  

	
	




