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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

	R4-2003204
	Intel
	Proposal 1: Define requirement for one configuration with 48PRBs and D = 3.

	R4-2003257
	CATT
	Proposal: 1 set of CSI-RS based measurement requirements shall be defined based on the following configuration of measurement bandwidth of CSI-RS and CSI-RS resource density.
· {D=3 with PRBs ≥ 48}
· {D=1 with PRBs ≥ 96}

	R4-2003476
	CMCC
	Observation 1: the configuration of CSI-RS is very flexible, if the requirements are specified based on only one set of configurations, the better measurement performance of larger BW and/or density may not be guaranteed.
Proposal 1: To move forward, we can compromise to define CSI-RS based measurement requirements based on one set of configurations.
Proposal 2: it is proposed to define requirements based on the number of CSI-RS REs.
Proposal 3: it is proposed to specify CSI-RS based measurement requirements for REs >= 96.

	R4-2003482
	NTT DOCOMO
	Observation 1: CSI-RS based L3 measurement can be applied for variety of use cases in the aspect of its configurable parameters(e.g., the number of PRBs, density, slot configuration).
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 multiple patterns of configuration sets as below.
Option 2 ({D=3 with PRBs ≥ 48} and {D=1 with PRBs ≥ 96})

	R4-2003643
	MediaTek
	Observation 1: RAN4 may need to consider multiple accuracy requirements for those CSI-RS of which the received timing mis-align with UE’s serving cell.
Observation 2: Larger measurement BW does not always lead to better measurement accuracy requirement because the RF path loss calibration error also increases.
Proposal 1: Requirement is defined based on single CSI-RS configuration (N=1). FFS in performance part whether to specify multiple accuracy requirements for timing mis-aligned CSI-RS. 
Proposal 2: For CSI-RS based L3 measurement, the requirements are specified based on 48 PRBs and density 3.

	R4-2003807
	Nokia, Nokia Shanghai Bell
	Proposal1: It is proposed to define at least one requirement for density = 3 and density =1 respectively.   
Proposal2: Define CSI-RS measurement requirements for 48PRB, 96 PRBs, 192 PRBs and 264 PRBs.   
Proposal3: The measurement requirements for wider bandwidth can be defined with one of the options below: 
• Option1: Define better accuracy assuming same number of samples. 
• Option2: Keep accuracy requirements the same assuming measuring in wide bandwidth and samples.

	R4-2004113
	ZTE
	Proposal 1: Define one set of requirements for the cases of 48 PRBs with density 3 and 96 PRBs with density 1.
Proposal 2: No additional set of requirements is necessary.

	R4-2004331
	Huawei, HiSilicon
	Proposal 1: For L3 mobility, RAN4 defines CSI-RS based measurement requirements provided that the bandwidth of CSI-RS is 48 PRBs and the density is 3.
Proposal 2: The CSI-RS based measurement period for L3 mobility can be defined as 5 measurement samples.

	R4-2003431
	Qualcomm
	Proposal 1: RAN4 to define requirements for CSI-RS based measurements for the following configuration only:  48 PRB’s and density D =3.  



Open issues summary
CSI-RS measurement configuration
Issue 2.2.1-1: The applicable CSI-RS configuration for the agreed one set of  CSI-RS based measurement requirement?
· Option 1: (Intel, MediaTek, Huawei, Qualcomm);
· {D=3 with PRBs ≥ 48}
· Option 2: (CATT, NTT DOCOMO, ZTE)
· {D=3 with PRBs ≥ 48} and {D=1 with PRBs ≥ 96}
· Option 3: (CMCC)
· CSI-RS REs ≥ 96
· Option 4: (Nokia)
· It is proposed to define at least one requirement for density = 3 and density =1 respectively.
· Define CSI-RS measurement requirements for 48PRB, 96 PRBs, 192 PRBs and 264 PRBs
·  Recommended WF
· It is proposed to agree CSI-RS configuration with {D=3 with PRBs ≥ 48}, and companies are encouraged to provide the views on whether it is necessary to introduce CSI-RS configuration with {D=1 with PRBs ≥ 96}.
Issue 2.2.1-2: Whether to define additional CSI-RS based measurement requirement?
· Option 1 : Yes (Nokia )
· Option 2:  No (Intel, MediaTek, Huawei, Qualcomm, CATT, CMCC, ZTE)
· Recommended WF
· It is proposed to agree not define additional CSI-RS based measurement requirement.
Companies views’ collection for 1st round 
Open issues 
Issue 2.2.1-1: The applicable CSI-RS configuration for the agreed one set of  CSI-RS based measurement requirement?
	Company
	Comments

	vivoXXX
	We prefer option 1. One set of configuration should be enough to test UE performance.
If additional configuration set need to be specified as a compromise, we suggest to consider {D=1 with PRBs ≥ 192}. 

	MTK
	Support Option 1.
Option 1 provides a good balance between the performance (D=3) and UE complexity (48 PRBs)

	Apple
	Option 1 is preferred. If Option 2 is decided, UE should only need to pass one the test but not all. 

	CMCC
	We are OK with Moderator’s recommended WF.

	Intel
	Support Option 1. One configuration can already test the UE performance.

	CATT
	To move forward, it is proposed to agree {D=3 and PRBs ≥ 48} first, and decide whether to introduce { D=1 and PRBs ≥ 96}.

	ZTE
	Option 2. We see the necessity of defining requirements with density 1.

	OPPO
	Agree with the recommended WF.

	Huawei
	Support option 1.
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.

	Qualcomm
	We support option 1. The requirements should be defined by assuming 48PRBs and D=3.

	NEC
	Agree with recommended WF

	Nokia, Nokia Shanghai Bell
	We can compromise to Option2.
As CSI-RS configuration consumes more capacity, we expect to differentiate the requirements for different density. But we can compromise to one requirement with separate configurations under density =1 and density =3. It means different minimum measurement bandwidths is required for respective density. 

	Docomo
	We think keeping configurability of CSI-RS is desirable, thus we still prefer option 2. Additionally, since option 3 can be considered to include both of the case of {D=3 and PRBs ≥ 48} which has 144 REs and the case of {D=1 and PRBs ≥ 96} which has 96 REs, option 3 is also preferable for us.


 
Issue 2.2.1-2: Whether to define additional CSI-RS based measurement requirement?
	Company
	Comments

	vivoXXX
	We prefer option 2. No need for addition requirement. Moderator’s WF is fine to us.

	MTK
	Support Moderator’s WF.
As we mentioned in our paper 3643, RAN4 may need to consider multiple accuracy requirements for those CSI-RS of which the received timing mis-align with UE’s serving cell. Therefore, it is better to keep the core requirement simply here.

	Apple
	We are OK with option 2. 

	Intel.
	prefer option 2.

	CATT
	We can compromise to not define additional CSI-RS based measurement requirement.

	ZTE
	No if previous agreement to Issue 2.2.1-1 is option 2. Otherwise additional requirements for density 1 is needed.

	OPPO
	Prefer Option 2.

	Huawei
	The recommended WF is acceptable for us.

	Qualcomm
	We support option 2.

	NEC
	We are OK with recommended WF.

	Nokia, Nokia Shanghai Bell
	Agree with the WF if different configurations per density are defined for the single requirement. 

	Docomo
	We think option 2 is 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

	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: The applicable CSI-RS configuration for the agreed one set of  CSI-RS based measurement requirement?
	
	Status summary 

	Issue 2.2.1-1
	6 companies support  {D=3 with PRBs ≥ 48} (Option 1)
3 companies support {D=3 with PRBs ≥ 48} and {D=1 with PRBs ≥ 96} (Option 2)
4 companies suggest to agree {D=3 with PRBs ≥ 48} first, and companies are encouraged to provide the views on whether it is necessary to introduce CSI-RS configuration with {D=1 with PRBs ≥ 96}.
Tentative agreements:
It is proposed to agree CSI-RS configuration with {D=3 with PRBs ≥ 48}, and companies are encouraged to provide the views on whether it is necessary to introduce CSI-RS configuration with {D=1 with PRBs ≥ 96}.
Recommendations for 2nd round:
Companies are encouraged to provide the views on whether it is necessary to introduce CSI-RS configuration with {D=1 with PRBs ≥ 96}



Issue 2.2.1-2: Whether to define additional CSI-RS based measurement requirement?
	
	Status summary 

	Issue 2.2.1-2
	10 companies support that not define additional CSI-RS based measurement requirement (Option 2)
2 companies support that not define additional CSI-RS based measurement requirement if Issue 2.2.1-1 is agreed with option 2 ({D=3 with PRBs ≥ 48} and {D=1 with PRBs ≥ 96}), otherwise they support to define additional requirement for density 1.
Tentative agreements:
It is proposed to agree not define additional CSI-RS based measurement requirement.
Recommendations for 2nd round:
Double check if the tentative agreement is agreeable or not.








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)
CSI-RS measurement configuration
Issue 2.5-1: Whether to introduce CSI-RS configuration with {D=1 with PRBs ≥ 96} for the agreed one set of  CSI-RS based measurement requirement? Companies are encouraged to provide justifications for the supporting option.
· Option 1: Yes
· Option 1: No
· Recommended WF
· Status summary in 1st round:
· 6 companies support  {D=3 with PRBs ≥ 48} (Option 1)
· 3 companies support {D=3 with PRBs ≥ 48} and {D=1 with PRBs ≥ 96} (Option 2)
· 4 companies suggest to agree {D=3 with PRBs ≥ 48} first, and companies are encouraged to provide the views on whether it is necessary to introduce CSI-RS configuration with {D=1 with PRBs ≥ 96}.
· Agreement in 1st round:
Define requirements for CSI-RS configuration with {D=3 with PRBs ≥ 48}. FFS whether to define requirements for {D=1 with PRBs ≥ 96}.
· Comments from chairman:
[bookmark: _Hlk38792371]Session chair: No objections raised to define requirements for {D=3 with PRBs ≥ 48}. Proposal is agreed. Companies are encouraged to further discuss on whether it is necessary to introduce CSI-RS configuration with {D=1 with PRBs ≥ 96}.

Issue 2.5.1-2: Whether to define additional CSI-RS based measurement requirement?
· Option 1 : Yes
· Option 2:  No
· Recommended WF
· Status summary in 1st round:
· 10 companies support that not define additional CSI-RS based measurement requirement (Option 2)
· 2 companies support that not define additional CSI-RS based measurement requirement if Issue 2.2.1-1 is agreed with option 2 ({D=3 with PRBs ≥ 48} and {D=1 with PRBs ≥ 96}), otherwise they support to define additional requirement for density 1.
· Check if the majority view from companies is agreeable or not.

Companies views’ collection for 2nd round 
Issue 2.5-1: Whether to introduce CSI-RS configuration with {D=1 with PRBs ≥ 96} for the agreed one set of  CSI-RS based measurement requirement? Companies are encouraged to provide justifications for the supporting option.
	Company
	Comments

	ZTE
	Since the bandwidth for CSI-RS based L3 mobility could be very large, .i.e 269PRB, it is very important to reduce overhead. Furthermore the CSI-RS could be consistent interference to PDCCH data, density 1 will reduce interference and improve system performance. Therefore the requirement for density 1 is necessary to be introduced.

	Apple
	Focus on D=3 case. Postpone D=1 discussion for later decision

	Nokia, Nokia Shanghai Bell
	We support defining additional {D=1 with PRBs ≥ 96} for the agreed requirement. 
CSI-RS can be configured with different densities. This leads to different minimum bandwidth the requirement shall apply. The performance of {96PRB & D=1} is comparable with {48PRB & D=3} hence the two configurations need to be specified for the requirement.    

	CATT
	Can compromise to not define additional {D=1 with PRBs ≥ 96}

	Qualcomm
	We agree with focusing on {D=3 with PRBs ≥ 48} (Option 1), and define requirements only based on {D=3 with PRB=48}.
To ZTE, 
For the overhead concern with high D and larger PRB, can this be avoided by NW to properly configure the CSI-RS resource for L3 purpose? As to the concern on the interference to PDCCH, not clear how severe it may affect the CCH decode performance unless serving cell’s coreset is overlapped with the CSI-RS resources of the neighbor cells. Can ZTE please share an example? Thanks

	Huawei
	Not define requirements for {D=1 with PRBs ≥ 96}. The reason we had provided in the first round.

	MTK
	No requirements for {D=1 with PRBs ≥ 96}.
To ZTE: One of the advantage of CSI-RS is that from CSI-RS UE can measure the SINR which includes the contribution of the interference from PDCCH/PDSCH of neighbouring cells. If we try to avoid PDCCH/PDSCH interference, SSB seems to be a better alternative.

	Docomo
	We agree with Nokia’s opinion, thus we also argue requirements for the case of {D=1 with PRBs ≥ 96} should be specified. Both of the case of D=1 and the case of D=3 should be taken into consideration.



Issue 2.5.1-2: Whether to define additional CSI-RS based measurement requirement?
	Company
	Comments

	ZTE
	As long as requirement for density 1 is defined it is fine either with same requirement as density 3 or with additional requirement.

	Nokia, Nokia Shanghai Bell
	This has been agreed during GTW meeting.

	Qualcomm
	We support the majority view which is Option 2 because we agree with the Option 1 in issue 2.5.1-1.

	Huawei
	not define additional CSI-RS based measurement requirement

	MTK
	No



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 
Issue 2.5-1: Whether to introduce CSI-RS configuration with {D=1 with PRBs ≥ 96} for the agreed one set of  CSI-RS based measurement requirement? Companies are encouraged to provide justifications for the supporting option.
· Option 1: Yes
· Option 1: No
Agreement:
Define requirements for CSI-RS configuration with {D=3 with PRBs ≥ 48}. FFS whether to define requirements for {D=1 with PRBs ≥ 96}.

Issue 2.5.1-2: Whether to define additional CSI-RS based measurement requirement?
· Option 1 : Yes
· Option 2:  No
Agreement:
No additional requirements in Rel-16

	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

	R4-2003204
	Intel
	Proposal 1: Define requirement for one configuration with 48PRBs and D = 3.
Proposal 2： The definition of intra-frequency where CSI-RS resource of serving cell is available as follows:
 the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resources on the serving cell configured for measurement, and, 
 the bandwidth of CSI-RS resources on the target cell configured for measurement is the same as bandwidth of CSI-RS resources on the serving cell configured for measurement, and, 
 the SCS of CSI-RS on serving cell and target cell is the same
 the CP type of CSI-RS on serving cell and target cell is the same
Proposal 3： No requirement will be defined for case 2 in MO configuration.

	R4-2003258
	CATT
	Observation 1: From RAN1 perspective, frequency layer for CSI-RS mobility resources is measurement object (MO). And CSI-RS resources in the same MO shall have the same center frequency.
Proposal 1: The definition of intra-frequency measurement and inter-frequency measurement for CSI-RS based RRM measurement shall be defined as follows:
· 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 neighbor 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 center frequency of CSI-RS on the serving cell and on neighbor cell is the same
· Otherwise, it can be defined as CSI-RS based inter-frequency measurement.
Proposal 2: If the CSI-RS resource of serving cell is not available, the MOs configured for CSI-RS based RRM measurement are defined as CSI-RS based inter-frequency measurement.
Proposal 3: RAN4 will not define the RRM requirements for Case 2 MO configuration in Rel-16.

	R4-2003259
	CATT
	LS on CSI-RS based intra-frequency and inter-frequency Measurement definition

	R4-2003475
	CMCC
	Proposal 1: It is proposed to define the CSI-RS based intra-frequency measurement in a similar way as SSB based intra-frequency measurement, and RAN4 can specify measurement requirements for the limited scenarios in Rel-16 to save effort.
Proposal 2: a measurement is defined as 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 on the serving cell and neighbour cell is the same
For the requirements, it can be considered to specify requirements for the limited/selected scenarios, e.g. the requirements are applied for the case that all CSI-RS resources in the same MO have the same BW.
Proposal 3: for CSI-RS based intra-frequency measurement, it is proposed to specify the requirements for both measurement with MG and measurement without MG.
Proposal 4: for CSI-RS based inter-frequency measurement, it is proposed to specify the requirements for both measurement with MG and measurement without MG. 
Proposal 5: for inter-frequency measurement with target CSI-RS fully covered by active BWP, but has different SCS with serving CSI-RS resource, if UE is capable of simultaneous reception with different numerologies, MG or scheduling restriction is not necessary. Whether SimultaneousRxDataSSB-DiffNumerology can be reused or new UE capability is introduced can be further discussed.

	R4-2003483
	MediaTek
	Observation 1: The intra-frequency definition has nothing to do with whether the CSI-RS is completely within the DL active BWP or not.
Observation 2: To guarantee the WI can be finalized in time, RAN4 may need to consider down scope the scenarios.
Proposal 1: In order to keep reasonable workload, RAN4 requirements is only applicable when all CSI-RS resources in the same MO have the same center frequency, BW, SCS, CP type configured.
Proposal 2: All CSI-RS configurations in the same MO share the same intra/inter-frequency definition.
Proposal 3: The SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition.
Proposal 4: To avoid contradiction between RAN2 and RAN4 specs, 
• if an MO is indicated as servingCellMO, then it should always be an intra-frequency MO
• if an MO is not indicated as servingCellMO, then it should not be an intra-frequency MO.
Proposal 5: To guarantee the WI can be finalized in Rel-16, RAN4 only defines requirements for one of the following options
• Option 1: intra-frequency measurement without gap and inter-frequency measurement with gap
• Option 2: serving cell CSI-RS measurement without gap
Proposal 6: The inter-frequency requirement is only applicable when in time domain all CSI-RS resources in that MO should occurs only within the SMTC duration of the same MO
Proposal 7: : No requirement is defined if CSI-RS of serving cell is not configured

	R4-2003808
	Nokia, Nokia Shanghai Bell
	Observation #1: For Cell1, the UE is required to measure the CSI-RS resource of neighbour cell if it is configured with the same bandwidth as the CSI-RS resource in serving cell. 
Observation#2: For Cell2, some UEs may expect to compare the CSI-RS based measurement results over the same bandwidths for fair mobility decision, if the CSI-RS resource in neighbour cell has a different bandwidth from the CSI-RS resource in serving cell.  
Observation#3: For intra-frequency measurement, the UE is required to measure at least the CSI-RS over the same bandwidth as the CSI-RS resource in serving cell, if the CSI-RS resource in neighbour cell fully includes the CSI-RS resource in serving cell.
Observation#4: For intra-frequency measurement, the UE is required to measure the CSI-RS in serving cell over the same bandwidth as the CSI-RS resource in neighbour cell, if the CSI-RS resource in neighbour cell is completely within the CSI-RS resource in serving cell. 
Proposal1: For intra-frequency measurement, the UE is required to measure the CSI-RSs at least over the same measured bandwidths in serving and neighbour cells. Optimally, the measured bandwidth can be the minimum of the configured bandwidths between serving and neighbour cells.  
Proposal2: It is unnecessary to restrict all CSI-RS resources in the same MO have the same bandwidth. 
Observation#5: The UE measurement behaviour could be the same even if the centre frequency of the CSI-RS resources in serving and neighbour cells are different. 
Proposal3: If the UE measurement behaviour makes no difference regardless of the centre frequency, centre frequency is not necessary to be taken as the reference to determine the intra-frequency measurement.
Proposal4: For intra-frequency measurement, the UE is required to measure at least the CSI-RSs with the same measured bandwidth in serving and neighbour cells, regardless the centre frequency is the same or not. 
Observation#6: If a lower density is configured in neighbour cell, measuring the CSI-RS with the same bandwidth as the CSI-RS resource in serving cell achieves a poor accuracy performance as a smaller number of CSI-RS are averaged.
Proposal5: The UE is required to measure a wider bandwidth for the CSI-RS with a lower density in order to make fair comparison. How to determine the measured bandwidth can be further discussed dependent on the measurement requirements.  
Proposal6: The CSI-RS based intra-frequency measurement shall be defined based on active BWP, on the condition the UE measurement behavior is specified for intra-frequency measurement.
Proposal7: It is proposed to first work on the CSI-RS based intra-frequency measurement requirements in RAN4.

	R4-2003850
	vivo
	Observation 1: For CSI-RS based RRM, the scenario of CSI-RS with the same bandwidth as the system bandwidth can be prioritized. 
Proposal 1: RAN4 do not define requirements in R16 for case 2, i.e. CSI-RS with different BWs in the same MO.
Proposal 2: For case 1, the definition of CSI-RS based intra-frequency measurement, adopt option 1 and option 3, i.e.
· 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 target cell is the same
· the CP type of CSI-RS on serving cell and target cell is the same
· It is applied for SCS = 60KHz
· the center frequency of CSI-RS on the serving cell and target cell is the same
· the bandwidth of CSI-RS on the target cell is the same as bandwidth of CSI-RS resources on the serving cell
Proposal 3: For case 2, when CSI-RS resource of serving cell is not available, the CSI-RS based MO can be treated as inter-frequency MO.

	R4-2003964
	NEC
	

	R4-2000994
	OPPO
	Proposal 1: 
A measurement is defined as a CSI-RS based intra-frequency measurement, provide that the center frequency, bandwidth, SCS and CP duration on the serving cell and neighbor cell are the same, and the bandwidth of the CSI-RS on the neighbor cell is within the active BWP of the UE. Otherwise, a measurement is defined as a CSI-RS based inter-frequency measurement.
Proposal 2: A measurement for case 2 is defined as a CSI-RS based inter-frequency measurement.
Proposal 3: RAN4 just consider RRM requirements for Case 1 MO configuration, and no requirement is defined for case 2 MO configuration.

	R4-2001014
	NEC
	Proposal 1: When CSI-RS of source cell is available, a measurement object is defined as a CSI-RS based intra-frequency measurement object provided:
· SCS of CSI-RS on the serving cell and neighbour cell is the same
· CP type of CSI-RS on serving cell and target cell is the same  (It is applied for SCS = 60KHz)
· Bandwidth of the CSI-RS on the neighbour cell is within the active BWP of the UE
Proposal 2: When CSI-RS of source cell is not available, a measurement object is defined as a CSI-RS based intra-frequency measurement object provided
· CSI-RS can be received by UE along with data (same SCS and CP)
· Bandwidth of the CSI-RS on the neighbour cell is within the active BWP of the UE
Proposal 3: A measurement object is defined as a CSI-RS based inter-frequency measurement object if it is not intra-frequency measurement object for case 1 and 2.

	R4-2003983
	OPPO
	Proposal 1: A measurement is defined as a CSI-RS based intra-frequency measurement, provide that the center frequency, bandwidth, SCS and CP duration on the serving cell and neighbor cell are the same, and the bandwidth of the CSI-RS on the neighbor cell is within the active BWP of the UE. Otherwise, a measurement is defined as a CSI-RS based inter-frequency measurement.
Proposal 2: A measurement for Case 2 in which CSI-RS resource of serving cell is not available, is defined as a CSI-RS based inter-frequency measurement.
Proposal 3: RAN4 just consider RRM requirements for Case 1 MO configuration, and no requirement is defined for case 2 MO configuration.

	R4-2004115
	ZTE
	Proposal 1: The definition of intra-frequency measurement and inter-frequency measurement for CSI-RS based RRM measurement should be defined as follows.
-	CSI-RS based intra-frequency measurement: a measurement is defined as a CSI-RS based intra-frequency measurement provided
 the centre frequency of the CSI-RS resource on the neighbour cell configured for measurement is the same as centre frequency of the CSI-RS resource on the serving cell configured for measurement, and 
the bandwidth of the CSI-RS resource on the neighbour cell configured for measurement is the same as bandwidth of the CSI-RS resource on the serving cell configured for measurement, and
the subcarrier spacing of the two CSI-RS resources on the neighbour cell and on the serving cell are the same.
-	CSI-RS based inter-frequency measurement: a measurement is defined as a CSI-RS based inter-frequency measurement provided
 the centre frequency of the CSI-RS resource on the neighbour cell configured for measurement is not the same as centre frequency of the CSI-RS resource on the serving cell configured for measurement, or
the bandwidth of the CSI-RS resource on the neighbour cell configured for measurement is not the same as bandwidth of the CSI-RS resource on the serving cell configured for measurement, or
the subcarrier spacing of the two CSI-RS resources on the neighbour cell and on the serving cell are the same.
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.

	R4-2004290
	Huawei, HiSilicon
	Proposal 1: MO definition defined in RAN1 shall be kept unchanged. Compromise that no RRM requirements for Case 2, however if there are N MOs with the same center frequency, the number of frequency layer shall be regarded as N.
Proposal 2: CSI-RS based intra-frequency MO is the MO indicated as servingCellMO.
Proposal 3: The limitation of the same bandwidth of CSI-RS resources on the target cell as bandwidth of CSI-RS resources on the serving cell is not necessary and putting additional restriction on network configuration.
Proposal 3: A measurement is defined as a CSI-RS based intra-frequency measurement provided that:
· the CSI-RS resources configured for measurement are in the MO indicated as servingcellMO,
· the SCS of CSI-RS on the serving cell and neighbour cell is the same,
· the CP type of CSI-RS on serving cell and neighbour cell is the same,
· the centre frequency of CSI-RS resources on the neighbour cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated for measurement in servingCellMO,
otherwise the measurement is regarded as inter-frequency measurement.
Proposal 4: Alternative: 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,
· the CP type of CSI-RS on serving cell and neighbour cell is the same,
· the centre frequency of CSI-RS resources on the neighbour cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell indicated for measurement in servingCellMO,
Editor’s note: only below configuration is considered in R16:
- There is only one CSI-RS MO in the center frequency and all the CSI-RS resources in the MO have the same bandwidth; and
-all CSI-RS resources for serving cell are configured in one MO

	R4-2004291
	Huawei, HiSilicon
	Reply LS on clarification about CSI-RS measurement

	R4-2003431
	Qualcomm
	Proposal 1: RAN4 to define requirements for CSI-RS based measurements for the following configuration only:  48 PRB’s and density D =3. 
Proposal 2: All CSI-RS resources in the same MO have the same center frequency, BW, SCS, CP type configured
Proposal 2a: CSI-RS measurements to be considered intra-frequency if the CSI-RS of neighbor cell has the same frequency, bandwidth, SCS and CP duration as that of serving cell and the CSI-RS lies within the active BWP. 
Proposal 2b: All CSI-RS measurements that don’t fall under proposal 2a are considered inter-frequency. 
Proposal3: Requirements shall be defined when CSI-RS is configured with an associated SSB within the MO. 
Proposal3a: Number of monitored cells is determined by the UE capability based on SSB based measurements.
Proposal3b: “The total number of CSI resources that UE can monitor should come from the UE capability maxNumberCSI-RS-RRM-RS-SINR.” [3]
Proposal3c: If CSI-RS is not configured with any associated SSB, requirement should not be defined or FFS unless the network maintains the measured cells synchronized w.r.t a UE’s serving cell.
Proposal 4: The UE will need GAPs for CSI-RS L3 measurements if
· The SCS of CSI-RS is different from active BWP
· The CSI-RS is not fully confined within the active BWP
· The CP of cells to be measured is different from that of active BWP (60 kHz SCS only)
Proposal 5: The tuning time for CSI-RS based measurements that are outside UE’s active BWP will be same as that for BWP switch.   

	R4-2004826
	Qualcomm
	Proposal 1: RAN4 to define requirements for CSI-RS based measurements for the following configuration only:  48 PRB’s and density D =3. 
Proposal 2: All CSI-RS resources in the same MO have the same center frequency, BW, SCS, CP type configured
Proposal 2a: CSI-RS measurements to be considered intra-frequency if the CSI-RS of neighbor cell has the same frequency, bandwidth, SCS and CP duration as that of serving cell and the CSI-RS lies within the active BWP. 
Proposal 2b: All CSI-RS measurements that don’t fall under proposal 2a are considered inter-frequency. 
Proposal 3: Requirements shall be defined when CSI-RS is configured with an associated SSB within the MO. 
Proposal 3a: Number of monitored cells is determined by the UE capability based on SSB based measurements.
Proposal 3b: “The total number of CSI resources that UE can monitor should come from the UE capability maxNumberCSI-RS-RRM-RS-SINR.” [3]
Proposal 4: Performance requirements should also be defined based the assumption that UE uses a single FFT window for processing all CSI-RSs on a single frequency layer. 
Proposal 5: The UE will need GAPs for CSI-RS L3 measurements if
· The SCS of CSI-RS is different from active BWP
· The CSI-RS is not fully confined within the active BWP
· The CP of cells to be measured is different from that of active BWP (60 kHz SCS only)
Proposal 6: The tuning time for CSI-RS based measurements that are outside UE’s active BWP will be same as that for BWP switch.

	R4-2003408
	Apple
	Proposal 1: 
• When the SCS of CSI-RS on serving cell and target cell is the same and the CSI-RS resource of the target cell is fully contained within the active BWP of the serving cell, the corresponding CSI-RS L3 measurement is defined as intra-frequency measurement without gap.  
• When the SCS of CSI-RS on serving cell and target cell is NOT the same or the CSI-RS resource of the target cell is fully contained within the active BWP of the serving cell, the corresponding CSI-RS L3 measurement is defined as inter-frequency measurement.  
Proposal 2: Introduce CSI-RS Measurement Timing Configuration (CMTC).
• All CSI-RS resources for L3 meaurement should be configured within CMTC window
• CMTC window duration: considering CSI-RS periodicity is up to 40ms, the CMTC window should be less than 5ms.
• Up to 2 CMTC periodicities can be configured per CSI-RS intra-frequency layer
• Up to 1 CMTC periodicity can be configured per CSI-RS inter-frequency layer
Proposal 3: Further restriction on CSI-RS MO configuration for mobility in Rel-16 include
• A fixed channel bandwidth per MO should be configured
• Up to 2 CSI-RS resources periodicities can be configured per intra-frequency MO
• Up to 1 CSI-RS resource periodicity can be configured per inter-frequency MO



Open issues summary
MO configuration for RRM requirement
Issue 3.2.1-1: Whether define RRM requirement for case 2 in MO configuration? 
· Option 1: Define (NTT DOCOMO, Nokia)
· Option 2: No requirement (Intel, CATT, MediaTek, CMCC, OPPO, Huawei, vivo, ZTE, Qualcomm, Apple)
· Recommended WF
· It is proposed to agree not define RRM requirement for case 2 in MO configuration.

Intra-frequency and inter-frequency measurement definition
Issue 3.2.2-1: Whether the CSI-RS configurations in the same MO share the same intra/inter-frequency definition?
· 	Option 1: Yes (MTK, CATT)
· 	Option 2: No
· Recommended WF
· Companies are encouraged to provide views on this issue.

Issue 3.2.2-2: Whether the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition?
· 	Option 1: Yes (MTK)
· 	Option 2: No
· Recommended WF
· Companies are encouraged to provide views on this issue.

Issue 3.2.2-3: When CSI-RS resource of serving cell is available, a measurement is defined as CSI-RS based intra-frequency measurement provided:
· the SCS of CSI-RS on the serving cell and neighbor cell is the same
· the CP type of CSI-RS on serving cell and target cell is the same
· It is applied for SCS = 60KHz
· the centre frequency, bandwidth and active BWP
· Option 1: the reference is the centre frequency (Intel, CATT, CMCC, vivo, ZTE, Huawei, MediaTek)
· Option 1a: (CMCC, CATT)
· the center frequency of CSI-RS on the serving cell and neighbor cell is the same
· Option 1b: (MediaTek, Huawei)
· 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
· Option 1c: (Intel, vivo, ZTE)
· the center frequency of CSI-RS on the serving cell and neighbor cell is the same 
· the bandwidth of CSI-RS on the target cell is the same as bandwidth of CSI-RS resources on the serving cell 
· Option 2: the reference is the active BWP of UE (Nokia, NTT DOCOMO, NEC, Apple)
· the bandwidth of the CSI-RS on the neighbor cell is within the active BWP of the UE
· Option 3: the reference is centre frequency and the active BWP of UE (Qualcomm, OPPO)
· the center frequency of CSI-RS on the serving cell and neighbor cell is the same
· the bandwidth of the CSI-RS on the neighbor cell is within the active BWP of the UE
· the bandwidth of CSI-RS on the target cell is the same as that of CSI-RS resources on the serving cell
· Recommended WF
· It is proposed to define CSI-RS based intra-frequency measurement in following way:
A measurement is defined as 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 indicated in servingCellMO
For the requirements, it is proposed to specify requirements for the prioritized scenarios, e.g. specify the requirements for the case that all CSI-RS resources in the same MO have the same BW.

Issue 3.2.2-4: When CSI-RS resource of serving cell is not available, 
· Option 1: (CATT, NTT DOCOMO, ZTE, vivo, OPPO, Huawei)
· The MOs configured for CSI-RS based RRM measurement are defined as CSI-RS based inter-frequency measurement.
· Option 2: (MediaTek)
· No requirement.
· Recommended WF
· Agree option 1.

Issue 3.2.2-5: The requirements for CSI-RS based measurement are proposed to be defined in Rel-16.
· Option 1: (CATT, MTK)
· intra-frequency measurement without gap and inter-frequency measurement with gap
· Option 2: (MTK)
· serving cell CSI-RS measurement without gap
· Option 3: (CMCC)
· For CSI-RS based intra-frequency measurement, it is proposed to specify the requirements for both measurement with MG and measurement without MG.
· For CSI-RS based inter-frequency measurement, it is proposed to specify the requirements for both measurement with MG and measurement without MG.
· Option 4: (Nokia)
· It is proposed to first work on the CSI-RS based intra-frequency measurement requirements in RAN4.
· Recommended WF
· To guarantee the WI can be finalized in Rel-16, it is proposed to prioritize to define requirement for intra-frequency measurement without gap and inter-frequency measurement with gap in Rel-16.

Issue 3.2.2-6: UE measurement behaviour for CSI-RS measurement.
· Proposal from Nokia:
· For intra-frequency measurement, the UE is required to measure the CSI-RSs at least over the same measured bandwidths in serving and neighbour cells. Optimally, the measured bandwidth can be the minimum of the configured bandwidths between serving and neighbour cells.  
· For intra-frequency measurement, the UE is required to measure at least the CSI-RSs with the same measured bandwidth in serving and neighbour cells, regardless the centre frequency is the same or not. 
· The UE is required to measure a wider bandwidth for the CSI-RS with a lower density in order to make fair comparison. How to determine the measured bandwidth can be further discussed dependent on the measurement requirements.  
· Recommended WF
· Need more discussion.

Companies views’ collection for 1st round 
Open issues 
Issue 3.2.1-1: Whether define RRM requirement for case 2 in MO configuration? 
	Company
	Comments

	XXXvivo
	We prefer option 2. As analyzed in our paper R4-2003850,  defining requirements for case 2 may complicate spec. Generally following issues are identified.
1.  From time domain perspective, the CSSFs for measurement gap sharing need to designed, which extensive increases RAN4 workload.
2.  Since there is no related signaling, UE may not be restricted on which RS the UE should use to trigger MR if event-triggered reporting is configured. Hence the information provided by UE may be ambiguous.
3. The accuracy of different RS may not be same in one MO.

	MTK
	Support Option 2
Defining requirements for Case 2 complicates the requirements, e.g., In the same MO, some CSI-RS with small BW can be measured without gap, but some CSI-RS with large BW has to be measured within gap. 

	Apple
	Option 2 is preferred. Otherwise, we are facing the situation where the same MO can be both intra- and inter-frequency layer. We can further discuss other cases in future release.

	Intel
	Prefer option 2. If one MO is configured with multiple BWs, there may be both intra/inter measurement in the same MO. Besides, it’s better to align the one MO configuration with one frequency layer for further UE capability requirement discussion.

	CATT
	We can compromise to option 2. If the definition is defined based on the center frequency, we can prioritize to define the requirement for the MO have the same BW in Rel-16.

	ZTE
	Inter-frequency requirements apply for case 2.

	OPPO
	Option 2 is preferred. We support to prioritize to define the requirement for MO with same BW in Rel-16.

	Huawei
	Can agree with option 2

	Qualcomm
	We support option2 for Rel-16 to address only the case when the serving CSI-RS configuration is present in the MO.

	NEC
	We can agree to prioritize option 2 for Rel-16

	Nokia, Nokia Shanghai Bell
	We prefer Option 1.
MO configuration indicates the CSI-RS resources transmitted from neighbor cells. But what the UE measures could be different from the configuration, as it is also restricted by active BWP and may also need consider fair comparison. The UE could behave in the same way even the CSI-RS bandwidths are different in one MO. Restricting to the same bandwidth does not help with the requirements. 
In addition, from network point of view, the CSI-RS resources are configured separately per-cell. The serving cell would have to configure multiple MOs for CSI-RS having different bandwidths. This also increases the network complexity to handle increased number of MOs. for a best candidate target cell. Hence, same CSI-RS bandwidth in one MO is a rather restricted assumption which the network may not implement. If no requirements are defined for case 2, does it mean the UE would not measure CSI-RS when receiving CSI-RS resources with different bandwidths in one MO?           

	Docomo
	We still prefer option 1. According to RAN1/RAN2 specification, while the SCS and the center frequency should be same between the CSI-RS resources in the same MO, the BW can differ from each other. Thus, we should align the definition of RAN1 and RAN2. In addition, for keeping flexibility of CSI-RS configuration, it is beneficial if CSI-RS resources can be configured with different BW. Therefore, the requirements for case 2 should be specified. However, we can compromise with option 2 because there is little time left for RAN4 discussion.


 
Issue 3.2.2-1: Whether the CSI-RS configurations in the same MO share the same intra/inter-frequency definition?
	Company
	Comments

	vivoXXX
	We prefer option 1. Option 2 is not reasonable and will extensively increase RAN4 workload.

	MTK
	Support Option 1. Same reason as provided by vivo.

	Apple
	Option 1

	CMCC
	Option 1. Since the requirements for intra-frequency measurement and inter-frequency measurement will be different, if both intra-f and inter-f are covered in the same MO, it is difficult to define requirements.

	Intel
	Support option 1.

	CATT
	Option 1, one MO shall have the same intra/inter definition for all configured CSI-RS resource.

	ZTE
	Depending on definition of intra frequency measurement. 
If intra-frequency measurement definition is based on center frequency only then option 1.
If intra-frequency measurement definition is based on same center frequency and BW, and no requirements are specified for MOs with CSI-RS resource with different BW, then option 1.
For the other cases we don’t think all the CSI-RS resources in one MO is either intra or inter.

	OPPO
	Prefer option 1.

	Huawei
	Agree with option 1. The measurement requirement shall be per MO rather than per CSI-RS resource.

	Qualcomm
	We support option1 so MO is aligned with the frequency layer.

	NEC
	We support option 1 since MO is equivalent to frequency layer. 

	Nokia, Nokia Shanghai Bell
	Agree with Option 1.
To simplify the discussion of measurement capability, we could reuse “frequency layer” terminology for CSI-RS based measurement. According to RAN1, each MO is considered as one frequency layer, so one MO is expected to be either intra-f or inter-f MO for clarity.  

	Docomo
	We prefer option1, but we think this issue may depend on the results of the discussion about the definition of intra-frequency measurement.



Issue 3.2.2-2: Whether the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition?
	Company
	Comments

	vivoXXX
	For CSI-RS based measurement, if intra-frequency measurements only include measurements of CSI-RSs in the ServingCellMO, it is nature that CSI-RS and SSB share the same definition.
For other cases, we suggest to come back to this topic after other issues are concluded.

	MTK
	Support Option 1. 
In order to keep CSSF frequency-specific rather than RS-specific. Also this is current RAN2 signaling framework (ServingCellMO can only indicate the whole MO rather than for different RS types) 
Further comment to CMCC, CATT and ZTE: We see from TS38.331 that the servingCellMO is configured by MO ID without differentiation between SSB and CSI-RS. In this case, one MO should have only one definition of intra or inter-frequency. We are not sure if we missed any other key information? 
ServingCellConfig ::=               SEQUENCE {
// some inrelevant IEs skipped.    
    servingCellMO             MeasObjectId                     OPTIONAL,   -- Cond MeasObject
}
Further comment to Apple: To perform SSB and CSI-RS in the same time will hugely reduce UE complexity. That is one of our hope. But we can treat it a separate issue for now.

	Apple
	The motivation of option 1 is not very clear. Is the proposal in MTK’s paper aiming at measuring SSB and CSI-RS simultaneously? 

	CMCC
	We do not understand why SSB and CSI-RS need to share the same intra/inter-f definition. In our view, SSB and CSI-RS can be considered separately. Even in the definition of ServingCellMO, SSB and CSI-RS are considered separately.

	Intel
	Prefer Option 1. Otherwise, the MO definition may be complicated. For example, it may be intra-SSB based MO and inter-CSI-RS based MO. 

	CATT
	Similar view as CMCC, ServingCellMO can be configured for SSB and CSI-RS independently.

	ZTE
	We don’t think the two are linked in terms of intra-frequency/inter frequency measurement definition

	OPPO
	Prefer option 1. If I understood correctly, the intension is to simplify the MO definition, decoupled from RS.

	Huawei 
	We shall focus on the intra-frequency/inter-frequency definition of CSI-RS firstly. 

	Qualcomm
	Option1 is preferred. 
ServingCellMO is an MeasObjectId that points to an MeasObjectNR, which contains both ssb-ConfigMobility and csi-rs-ResourceConfigMobility in ReferenceSignalConfig. So SSB and CSI-RS share the same definition. 
Further discussions on this understanding is appreciated.

	NEC
	We can comeback after finalizing intra/inter-freq definition. 

	Nokia, Nokia Shanghai Bell
	Prefer Option 2. 
We understood one benefit of CSI-RS based measurements is it can be configured on any location in frequency and the beam information can be better acquired. With such restriction, CSI-RS and SSB shall be configured always in the same MO. We cannot see the benefit or necessity to configure in this way. 

	Docomo
	We have the similar view as CMCC. The definition of intra-/inter-frequency measurement based on CSI-RS is different from that of SSB, so it seems to be difficult to share the same definition of intra/inter-frequency measurement between CSI-RS and SSB.



Issue 3.2.2-3: When CSI-RS resource of serving cell is available, a measurement is defined as CSI-RS based intra-frequency measurement provided:
	Company
	Comments

	vivoXXX
	We prefer option 1c.
For option 1a and 1b, we do not see big difference. Option 1b is more detailed description of option 1a in our view. In our understanding, the CSI-RS on the serving cell that discussed in the last meeting WF is the CSI-RS configured in servingCellMO.
In our view, the scenario that serving cell CSI-RS BW is different from target cell CSI-RS BW, is not clear. The results from different BW should not be comparable. 
We do not think within active BWP is suitable for CSI-RS based intra-frequency definition. BWP may change dynamically if UE supports such capablility, but the intra-frequency definition should not.

	MTK
	Support Option 1b.
Regarding Option 1c, if we can conclude Issue 3.2.1-1 with Option 2, then we believe that we can skip Option 1c because all BW of CSI-RSs are now the same. Or in other words, no RAN4 requirement.
Regarding Option 2, we can leave the case that the BW of CSI-RS is not within the active BWP of UE no requirement, rather than treat it as an inter-frequency layer.
Regarding Option 3, it is a hybrid option based on Option 1c and 2, to which we already commented above.
Regarding the WF, our suggestion is to further add a condition that intra-frequency measurement requirement is only defined when the BW of CSI-RS is completely within UE’s active DL BWP.

	Apple
	Option 2 is preferred. Depending on the agreements on other issues and how options in Option 1 can be consolidated, we can consider to compromise to make the progress.

	CMCC
	We are OK with Moderator’s recommended WF, which merge option 1b and 1c. To solve the concern from companies which supporting option 2, we can consider to further limit the scenario in which measurement requirements are applied, e.g. specify requirements for the case that all the CSI-RS resource in the same MO have the same BW, and there is only one CSI-RS MO per center frequency.

	Intel
	We prefer option 1c. since the definition can keep aligned with that of SSB, which can re-use the legacy concept and structure. Besides, when the concept of intra-frequency is adopted, the frequency layer definition can also be aligned with that of SSB and PRS, which will make the whole RAN4 spec more clear.

	CATT
	Support the recommended WF, for option 1c, the CSI-RS BW of serving cell and CSI-RS BW of target cell are the same if the CSI-RS resources are indicated in servingCellMO. Thus, option 1b and 1c can be merged. In order to keep only one MO can be considered as intra-frequency MO (similar to SSB based definition), the CSI-RS resource should be indicated in servingCellMO. Hence, we support option 2 to define CSI-RS intra-frequency measurement.
For option 2, we agreement the comments from vivo and MTK. In order to address the concerns from the companies supporting option 2, we can down-scope the scenario for requirements, e.g. specify the requirements for the case that all CSI-RS resources in the same MO have the same BW.

	ZTE
	We don’t agree to link the intra-frequency measurement definition of servingCellMO. Using center frequency of CSI-RS on the serving cell is clear enough.
Option 1a is our preference. Option 1c is proposed as a compromise to move forward. 
So we are fine that definition of intra frequency measurement is based on center frequency only (option 1a) and requirements are defined for the same BW in one MO. We think this could be compromise to move forward.

	OPPO
	We can support option 1c as compromise to move forward. If this is the case, the definition is at least decoupled from active BWP. However, as moderator suggested, it is proposed to specify requirements for prioritized scenarios. Thus we would propose in recommended WF to prioritize to consider intra-f measurement without gaps and inter-frequency with gaps as well, which depends on Issue 3.2.2-5.

	Huawei
	First of all, we support the idea of option 1 (although there are some sub-options under option 1). 
Option 2 and 3 couples the intra-frequency measurement definition with gap (this is different with SSB intra-f framework). We don’t expect RAN4 restart the discussion of constructing a new framework of defining CSI-RS based measurement. Using this definition, there may have multiple intra-frequency MOs. Currently there is no UE measurement capability for monitoring multiple intra-frequency layers. Without restriction on the monitoring intra-frequency layer numbers, it means putting the additional capability which UE shall support. 
In addition, the active BWP can be changed by DCI/Timer/ RRC. Then the measurement will dynamic changed between intra-f and inter-f. The required sample number for intra-f and inter-f is different. In order to use the samples efficiently, the better way is to remain one MO measurement type unchanged (i.e., always intra-frequency). 
Thus we disagree with option 2 and 3.

Under the framework of option 1, we prefer option 1b. More accurate description is: the intra-frequency CSI-RS measurement is the MO indicated as servingcellMO. The definition is to avoid multiple intra-frequency MO. For option 1a and option 1c, there may be another CSI-RS MO with the same center frequency with servingcellMO. Then there are two intra-frequency MOs. However the UE capability is just defined for the monitoring number of inter-frequency MOs. There is no limitation on monitoring number of intra-frequency MO. 
If the following conditions are added, we can compromised with the recommended WF:
Condition 1: there is only one CSI-RS MO in the center frequency and all the CSI-RS resources in the MO have the same bandwidth, and
Condition 2: CSI-RS resources for serving cell are configured in one MO (the condition is to avoid the case that the CSI-RS resources in serving cell are split to 2 MOs with different certer frequency. If this, there are two intra-frequency certer frequencies)

	Qualcomm
	We prefer option3 due to following reasons discussed in our proposal from UE’s standpoint.
1. Same BW is needed to ensure fair comparison in accuracy across the CSI-RS resources from different cells.
2. Active BWP is central so the intra-frequency measurement flow doesnot involve GAP for efficiency.
However, to move this WI forward, we will compromise to consider following definition for the intra-frequency by including one more property to the recommended WF for Rel-16.
· 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 indicated in servingCellMO
· Same BW for all the CSI-RS resources in the same MO

	NEC
	Option 2 is our preference. However, we can consider to compromise to option 1 based on the consolidation of option 1.

	Nokia, Nokia Shanghai Bell
	Prefer Option 2. 
We still think the UE measurement behavior makes no difference as long as within active BWP. This is well recognized by UE vendors. And for fair comparison, the UE may also determine the measured bandwidth for mobility evaluation. Is there any reason to filter out those CSI-RS resources which has different center frequency but still within active BWP, while configuring intra-f mobility? 
There is also argument that using active BWP as reference may lead to multiple intra-f MOs/frequency layers, which is not consistent with existing SSB-based measurements. However, even if using center frequency as reference, if same bandwidth is assumed in one MO, it also leads to multiple intra-f MOs.
To proceed on the topic, we may compromise to taking center frequency as reference for intra-f, on top of ”within active BWP” condition. We sacrifice those CSI-RS resource which could have been the best candidate cell, but may simplify the RAN4 specification work. 

	Docomo
	We think option 2 is better. If all of CSI-RS resources for measurement are included in the active BWP, UE will not need measurement gap regardless of the frequency locations of CSI-RS resources and this can be treated as intra-frequency measurement. 



Issue 3.2.2-4: When CSI-RS resource of serving cell is not available, 
	Company
	Comments

	vivoXXX
	We are OK with option 1.
One possible case is that these CSI-RSs are used for A4-based or ANR/MDT based reporting. In our view they can be treated as inter-frequency measurement.

	MTK
	Support Option 2.
If servingCellMO is configured, then in section 5.5.3 of TS38.331 UE always has to perform serving cell measurement if measConfig is provided. Without serving cell CSI-RS, we are contradicting to RAN2 spec.
If servingCellMO is not configured, the MO is already an inter-frequency layer.

	Apple
	Depending in the agreement on Issue 3.2.2-3

	CATT
	MTK’s comment make sense to us.

	ZTE
	Option 1.  
The question is whether CSI-RS resource is configured in the MO for serving cell measurement rather than if serving cell MO is configured. Without CSI-RS resource in serving cell MO the CSI-RS measurement of neighbor cell is not impacted. The inter-frequency requirements apply as it cannot be categorized to intra-frequecy measurement definition.

	OPPO
	Agree with MTK. Some clarification would be needed if servingCellMO is configured w/o serving cell CSI-RS.

	Huawei
	Support option1. If the measurement can not categorized to intra-f, then it is be regarded as inter-f.

	Qualcomm
	We support option2 by MTK also because the serving cell CSI-RS is needed for mobility context. 

	NEC
	We can agree to option 1, though our actual proposal is different. If an MO is not Inter-freq, it can be categorized as Inter-freq.
Question for clarification:
If definition based on Active BWP is adopted, though CSI-RS of serving cell is not available, UE can measure CSI-RS on neighbor cell as intra-frequency if it is within active BWP.  Actually proposal 2 in our paper is based on this analysis, which was not reflected in options. Can someone clarify this is ruled out configuring it as intra-frequency measurement if CSI-RS on serving cell is not available. This is one reason for our preference to active BWP based intra-freq definition. 

	Nokia, Nokia Shanghai Bell
	Prefer Option 2.
If there is no CSI-RS resource in serving cell, the center frequency-based definition cannot be applied to determine the intra-frequency. But the UE can still measure the CSI-RS resource from the neighbor cell if it is within active BWP. If active BWP is used as the reference, we can still differentiate intra-f from inter-frequency. Alternatively, we may not define the requirements considering the Rel16 timeline.  
As for Option 1, if this case is considered as inter-frequency, network cannot configure intra-f measurement at all, even if the UE should have been able to measure within the active BWP. It sounds not reasonable to the network.   

	Docomo
	We support moderator’s WF.



Issue 3.2.2-5: The requirements for CSI-RS based measurement are proposed to be defined in Rel-16.
	Company
	Comments

	vivoXXX
	We prefer option 3. 
Due to limited TU in this WI, we suggest to reuse SSB-based requirement as much as possible.

	MTK
	The scope of Option 3 could be too large at this moment. Options 1, 2 and 4 are all OK to us.

	Apple

	There is no obvious reason for us how the prioritization can be decided. 
Intra-frequency related requirements are unnecessarily simpler or more typical than inter-frequency related requirements. For intra-frequency without gap case, scheduling restriction should be considered. 
I think we should focus on how to restrict CSI-RS resources configuration. With this, the number of scenarios can be significantly reduced as SSB based L3 measurement. We may be able to consider option 3. 

	CMCC
	From mobility point of view, both intra-frequency measurement and inter-frequency measurement need to be considered. And we think the SSB based measurement can be used as baseline to define CSI-RS measurement requirement. However, if companies have concern on the limited timeline, we can compromise to option1. Both option 1 and option 3 are OK are us.

	Intel
	Fine with 1,2 or 4. If option 2 is considered, limited scenarios are to be considered.

	CATT
	Both option 1 and option 3 are OK. Agree with Apple’s comments on intra-frequency related requirements are not simpler or more typical than inter-frequency related requirements. 

	ZTE
	We should work out definition of intra frequency measurements firstly. We don’t think the requirements of intra frequency with gap and inter frequency with gap would be different too much.

	OPPO
	Agree with the recommended WF. And agree with Apple’s comments, how to restrict CSI-RS resources configuration could be helpful to identify the significant scenarios and requirements.

	Huawei
	Agree with option 3. The requirements are not carefully analyzed till now. So far we can’t explicitly judge what kind of measurement requirements are complicated. We don’t want to make decision at this stage.

	Qualcomm
	We agree with the recommended WF.

	NEC
	Agree with recommended WF.

	Nokia, Nokia Shanghai Bell
	Prefer Option 4.
Gap-assisted measurement is capacity-consuming and requires careful handling from network side. We think the intra-frequency measurement shall be defined without gaps, and we can be more focused on defining the requirements for this case in Rel16. 

	Docomo
	Option 1 and 4 are fine for us.



Issue 3.2.2-6: UE measurement behaviour for CSI-RS measurement.
	Company
	Comments

	vivoXXX
	In our view, to save work load, the behavior of UE CSI-RS measurement considered in R16 should be similar to that of SSB. For SSB-based measurement, both serving cell and neighbor cell has the same SSB in terms of BW, SCS, CP, periodicity, etc. 

	MTK
	If some of the previous issues can be concluded, e.g., same BW or not, then we believe that the proposal from Nokia can be further simplified. Perhaps we can come back to this issue in 2nd round.

	Apple
	Agree with vivo  that CSI-RS reources configuration restriction should be considered. SSB based L3 measuremnt can be taken as the baseline. In this case, UE measurement behaviors for SSB based L3 measurement can be largely reused.  

	CMCC
	From requirement specification point of view, we can consider to specify CSI-RS based measurement requirements for the case that all the CSI-RS resource in the same MO have the same BW. For the case that CSI-RS resource in the same MO have different BW, there is no requirements.

	CATT
	If we can agree one MO should have the same BW, the UE measurement behavior is similar to SSB based measurement. For different BW MO case, there will be no requirements in Rel-16.

	ZTE
	UE behavior depending on definition of intra-frequency measurement and requirements specified. We don’t see the meaning to define UE behavior.

	OPPO
	Depend on the definition of intra-f and inter-f measurement in issue 3.2.2-3. We can come back later.

	Huawei
	This depends on the conclusion of MO configuration, intra-frequency definition and how to define the measurement requirements. We can skip this issue at current stage.

	Qualcomm
	The discussion is contingent on the agreements of issues 2.2.1-1/3.2.1-1/3.2.1-2. We could revisit it in the second round.

	Nokia, Nokia Shanghai Bell
	CSI-RS differs from SSB in configurable bandwidth, density and more flexible location. While we should not restrict the network configuration, the UE measurement behavior can be specified based on how we expect to use the CSI-RS based measurement results. 



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 define RRM requirement for case 2 in MO configuration?
	
	Status summary 

	Issue 3.2.1-1
	9 companies support that not define RRM requirement for case 2 in MO configuration. (Option 2)
2 companies support to define RRM requirement for case 2 in MO configuration. (Option 1)
1 company suggest that the requirement for case 2 in MO configuration can be defined as inter-frequency.
This issue has beed discussed for several meetings, and some companies have compromised to option 2 to move forward in this meeting.  In order to make progress, the tentative agreement are made according to majority view from companies.
Tentative agreements:
Not define RRM requirement for case 2 in MO configuration in Rel-16.
Recommendations for 2nd round:
Companies can further check if the tentative agreement is agreeable or not.
Companies are encouraged to share the views about "the possibility if network configures different CSI-RS bandwidths in one MO in Rel16".



Issue 3.2.2-1: Whether the CSI-RS configurations in the same MO share the same intra/inter-frequency definition?
	
	Status summary 

	Issue 3.2.2-1
	12 companies support that the CSI-RS configurations in the same MO share the same intra/inter-frequency definition. (Option 1)
1 company think it depends on the definition of intra-frequency measurement. 
This issue raised in this meeting is to agree some general rules when defining CSI-RS based intra-frequency measurement. Hence, in order to move forward, the tentative agreement is made according to the majority view from companies.
Tentative agreements:
The CSI-RS configurations in the same MO share the same intra/inter-frequency definition.
Recommendations for 2nd round:
Capture the tentative agreement in WF.



Issue 3.2.2-2: Whether the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition?
	
	Status summary 

	Issue 3.2.2-2
	This issue raised in this meeting is to agree some general rules when defining CSI-RS based intra-frequency measurement. However, companies’ views on this issue are quite diverse during 1st round discussion. More discussion is needed.
Tentative agreements:
Need more discussion.
Recommendations for 2nd round:
Companies are encouraged to provide views on whether the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition.



Issue 3.2.2-3: When CSI-RS resource of serving cell is available, a measurement is defined as CSI-RS based intra-frequency measurement provided:
	
	Status summary 

	Issue 3.2.2-3
	· Recommended WF
· It is proposed to define CSI-RS based intra-frequency measurement in following way:
A measurement is defined as 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 indicated in servingCellMO
For the requirements, it is proposed to specify requirements for the prioritized scenarios, e.g. specify the requirements for the case that all CSI-RS resources in the same MO have the same BW.
7 companies support the definition can be defined under the framework of option 1 (centre frequency)
5 companies preferred option 2 (within active BWP), but 3 companies can compromise to option1 based on the consolidation of option1. And 1 company can compromise to take center frequency as reference for intra-f, on top of ”within active BWP” condition.
1 company preferred option 3 (both centre frequency and within active BWP), but can compromise to the recommended WF by including one more property of “Same BW for all the CSI-RS resources in the same MO” (Issue 3.2.1-1).
According to the guidance from chairman:
· Decision on Intra-frequency and inter-frequency measurement definition shall be made no later than in RAN4 #94bis.
To move forward, the tentative agreement is made according to the majority view from companies.
Tentative agreements:
The CSI-RS based intra-frequency measurement is defined under the framework of option 1 (centre frequency). FFS on the consolidation of option1 in second round discussion.
Recommendations for 2nd round:
Companies are encouraged to provide views on whether the following recommended WF is agreeable or not. 
For definition, a measurement is defined as 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 indicated in servingCellMO
For requirements, specify the requirements for the case that all CSI-RS resources in the same MO have the same BW in Rel-16.



Issue 3.2.2-4: When CSI-RS resource of serving cell is not available,
	
	Status summary 

	Issue 3.2.2-4
	5 companies support option 1 (MOs configured for measurement are defined as inter-frequency measurement).
5 companies support option 2 (no requirement)
1 company think it depend on the agreement on Issue 3.2.2-3.
Tentative agreements:
Need more discussion.
Recommendations for 2nd round:
Companies are encouraged to provide views on how to define the measurement when CSI-RS resource of serving cell is not available.



Issue 3.2.2-5: The requirements for CSI-RS based measurement are proposed to be defined in Rel-16.
	
	Status summary 

	Issue 3.2.2-5
	3 companies support option 1 (intra-frequency measurement without gap and inter-frequency measurement with gap).
2 companies prefer option 3 (intra-frequency measurement with/without gap and inter-frequency measurement with/ without gap)
2 companies are fine with option 1 and option 3 
2 companies are fien with option 1, 2 and 4.
2 companies are fien with option 1 and 4.
1 company prefer option 4 (focus on intra-frequency measurement requirements)
Companies’ view on this issue are quite diverse during 1st round discussion. More discussion is needed.
Tentative agreements:
Need more discussion.
Recommendations for 2nd round:
Companies are encouraged to provide views on scope of requirement in Rel-16.



Issue 3.2.2-6: UE measurement behaviour for CSI-RS measurement.
	
	Status summary 

	Issue 3.2.2-6
	Majority companies think this issue depends on the conclusion of MO configuration, intra-frequency definition and how to define the measurement requirements. Come back in the second round.
Tentative agreements:
Need more discussion.
Recommendations for 2nd round:
Companies are encouraged to provide views on UE measurement behaviour for CSI-RS measurement.






Suggestion 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 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)
MO configuration for RRM requirement
Issue 3.5.1-1: Whether define RRM requirement for case 2 in MO configuration?
· Tentative agreement: Do not define RRM requirement for case 2 in MO configuration in Rel-16.
· Recommended WF
· Whether the tentative agreement is agreeable or not.

Intra-frequency and inter-frequency measurement definition
Issue 3.5.2-1: Whether the CSI-RS configurations in the same MO share the same intra/inter-frequency definition? 
· Tentative agreement: The CSI-RS configurations in the same MO share the same intra/inter-frequency definition.
· Recommended WF
· Whether the tentative agreement is agreeable or not.

Issue 3.5.2-2: Whether the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition?
· 	Option 1: Yes
· 	Option 2: No
· Recommended WF
· The proponent of option 1 or option 2 is encouraged to provide the justifications for option 1 or option 2.

Issue 3.5.2-3: When CSI-RS resource of serving cell is available, a measurement is defined as CSI-RS based intra-frequency measurement provided:
· Tentative agreement
· For definition, a measurement is defined as 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 indicated in servingCellMO
· For requirements, specify the requirements for the case that all CSI-RS resources in the same MO have the same BW in Rel-16.
· Recommended WF
· Whether the tentative agreement is agreeable or not.

Issue 3.5.2-4: When CSI-RS resource of serving cell is not available, how to define CSI-RS measurement?
· 	Option 1: MOs configured for measurement are defined as inter-frequency measurement
· 	Option 2: No requirement
· Recommended WF
· Status summary in 1st round
· 5 companies support option 1 (MOs configured for measurement are defined as inter-frequency measurement).
· 5 companies support option 2 (no requirement)
· 1 company think it depend on the agreement on definition.
· Companies are encouraged to provide views on how to define the measurement when CSI-RS resource of serving cell is not available.

Issue 3.5.2-5: The requirements for CSI-RS based measurement are proposed to be defined in Rel-16.
· Option 1: 
· intra-frequency measurement without gap and inter-frequency measurement with gap
· Option 2: 
· serving cell CSI-RS measurement without gap
· Option 3: 
· For CSI-RS based intra-frequency measurement, it is proposed to specify the requirements for both measurement with MG and measurement without MG.
· For CSI-RS based inter-frequency measurement, it is proposed to specify the requirements for both measurement with MG and measurement without MG.
· Option 4: 
· It is proposed to first work on the CSI-RS based intra-frequency measurement requirements in RAN4.
· Recommended WF
· Status summary in 1st round:
· 3 companies support option 1 (intra-frequency measurement without gap and inter-frequency measurement with gap).
· 2 companies prefer option 3 (intra-frequency measurement with/without gap and inter-frequency measurement with/ without gap)
· 2 companies are fine with option 1 and option 3 
· 2 companies are fien with option 1, 2 and 4.
· 2 companies are fien with option 1 and 4.
· 1 company prefer option 4 (focus on intra-frequency measurement requirements)
· Companies are encouraged to provide views on scope of requirement in Rel-16.

Issue 3.5.2-6: UE measurement behaviour for CSI-RS measurement.
· Proposal from Nokia:
· For intra-frequency measurement, the UE is required to measure the CSI-RSs at least over the same measured bandwidths in serving and neighbour cells. Optimally, the measured bandwidth can be the minimum of the configured bandwidths between serving and neighbour cells.  
· For intra-frequency measurement, the UE is required to measure at least the CSI-RSs with the same measured bandwidth in serving and neighbour cells, regardless the centre frequency is the same or not. 
· The UE is required to measure a wider bandwidth for the CSI-RS with a lower density in order to make fair comparison. How to determine the measured bandwidth can be further discussed dependent on the measurement requirements.  
· Recommended WF
· Companies are encouraged to provide views on UE measurement behaviour for CSI-RS measurement.

Companies views’ collection for 2nd round 
Issue 3.5.1-1: Whether define RRM requirement for case 2 in MO configuration?
	Company
	Comments

	ZTE
	If case 2 here means different BW in one MO, then it is fine.

	vivo
	We support the recommended WF.

	Nokia, Nokia Shanghai Bell
	We can compromise to the tentative agreement.

	CATT
	It has been agreed in GTW session.

	Qualcomm
	We support the tentative agreement i.e. donot define requirements for case 2 MO configuration (different BW)

	Intel
	we support the tentative agreement.

	Huawei
	It has been agreed in GTW session.

	Docomo
	We can compromise with the tentative agreement.



Issue 3.5.2-1: Whether the CSI-RS configurations in the same MO share the same intra/inter-frequency definition?
	Company
	Comments

	ZTE
	Depending on definition of intra/inter-frequency measurement. In general it should be fine.

	vivo
	We support the recommended WF.

	Nokia, Nokia Shanghai Bell
	With the agreements on the conditions for intra-f measurement requirements, the answer is naturally Yes.
If we define the intra-f measurement for the condition where CSI-RS resources in one MO have the same BW, these CSI-RS resources would definitely share the same intra/inter-f definition. 

	CATT
	Support the recommended WF.

	Qualcomm
	We agree with the tentative agreement as this helps to ensure the MO configuration is aligned with the frequency layer.

	intel
	support the tentative agreement. Depending on the current definition of intra-f, in the same MO, the centre frequency will be the same. they will be classified as the same inter-f or intra-f MO.

	Huawei
	Agree with the tentative agreement 

	CMCC
	Support the tentative agreement

	Docomo
	Agree with tentative agreement.



Issue 3.5.2-2: Whether the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition?
	Company
	Comments

	ZTE
	We don’t see the connection between the two. The measurement should just follow the definition of intra frequency and inter frequency for SSB and CSI-RS separately.

	vivo
	We slightly prefer option 1.
For CSI-RS based measurement, if intra-frequency measurements only include measurements of CSI-RSs in the ServingCellMO, it is nature that CSI-RS and SSB share the same definition.
For other cases, we do not see a possible use case that CSI-RS and SSB in the same MO need to have different definition of intra/inter-frequency. The supporters of option 2 may further provide input on the possible use cases for justification.

	Apple
	OK with option 1

	Nokia, Nokia Shanghai Bell
	Are “the SSB and CSI-RS resource” meant to be from the same cell?
Assuming they are from the same cell, the answer depends on whether we have ServingCellMO in the intra-frequency measurement definition. If ServingCellMO is included, the answer is naturally Yes. Otherwise, it could be different. Shall we remove this question and discuss whether to consider ServingCellMO in Issue 3.5.2-3?  

	CATT
	Agree with Nokia, this issue related to the issue of ServingCellMO.

	Qualcomm
	We support Option 1 so SSB and CSI-RS could be handled in the same flow potentially.

	Huawei
	Option 2. SSB and CSI-RS shall be Decoupled. The case  that CSI-RS center frequency in two MO is the same while the center –frequency of SSB in the MOs is different may exist.

	CMCC
	Option 2. Same comment as in 1st round, SSB and CSI-RS can be considered separately.

	MTK
	Option 1.
We see from TS38.331 that the servingCellMO is configured by MO ID without differentiation between SSB and CSI-RS. In this case, one MO should have only one definition of intra or inter-frequency. 
ServingCellConfig ::=               SEQUENCE {
// some inrelevant IEs skipped.    
    servingCellMO             MeasObjectId                     OPTIONAL,   -- Cond MeasObject
}

	Docomo
	We have similar view as ZTE. We also think that the definition of intra-/inter-frequency measurement based on SSB and that based on CSI-RS should be considered independently. Thus, we follow option 2.



Issue 3.5.2-3: When CSI-RS resource of serving cell is available, a measurement is defined as CSI-RS based intra-frequency measurement provided:
	Company
	Comments

	ZTE
	We have concern on having servingcellMO 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
We think the above definition is clear enough. Is there any ambiguity of above definition?

There is discussion on the UE measurement capability that per-frequency layer or per-MO should be used to define UE measurement capability. There are views that per frequency layer and per MO are the same and there are also views that UE measurement capability is specified per MO. If so then with the definition having servingcellMO, it means intra frequency measurement is configured in servingcellMO only. This could make the feature useless as it is highly possible that only one cell CSI-RS resources can be configured in the MO given restriction on the max number of CSI-RS resources that can be configured in one MO.
So having servingcellMO in the definition is not necessary and have too strong restriction. It is also better to split the discussion between definition and UE measurement capability.
By removing ‘indicated in servingcellMO’ we can support the definition.

	Nokia, Nokia Shanghai Bell
	From definition point of view, it seems unnecessary to have ServingCellMO in.
As SSB-based intra-frequency measurement, it is defined as “…provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same....”. We could do the same for CSI-RS based intra-f measurement. 
Then we may further discuss whether to take ServingCellMO as a condition to define the requirements for intra-f measurement. In our view, network may configure one or multiple CSI-RS resources to be measured in serving cell. And it does not have to be in ServingCellMO. Is there any reason/difficulty to not define requirements if CSI-RS in serving cell is not in ServingCellMO?   

	CATT
	We slightly prefer not having servingcellMO in the definition.

	Qualcomm
	We agree with the GTW meeting agreement i.e.
· 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
· Option 2 (ZTE)
· 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 
· Common understanding: centre frequency of CSI-RS resource on the serving cell is indicated in servingCellMO
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 eighbour cell is within the active BWP of the UE
We support Option2 (ZTE) “having servingcellMO in the definition is not necessary and have too strong restriction” in view of the common understanding anyway permits UE to derive the centre frequency.
Also, we understand that If servingCellMO is not present in any Mos, the serving CSI-RS resource is not deemed available.

	NEC
	Considering explanation from ZTE, we support option 2 (ZTE)

	Huawei
	Shall have “servingcellMO” in definition. If there are multiple serving CSI-RS resources having different center frequency, how to choose the reference of certer frequency? The servingcellMO is used to evaluate the quality of serving cell, it can be an reference.

	MTK
	If the intention to remove servingcellMO is to configure more than 92 CSI-RS configurations for one intra-frequency layer, then we do not agree to remove it. 
On the other hand, transmitting 92 CSI-RS from one cell is going to consume roughly 8 slots. This overhead is very high. Also, we believe that network does not need to configure all CSI-RS of a cell to UE. Network should already know that UE is under the coverage of a certain Tx beam direction. In this case, network only needs to configure the CSI-RS corresponding to this Tx beam (and perhaps some neighboring beams). At the same time, this information of direction can also be used by network to know which neighboring cells are more likely proximate to UE and therefore configure only the CSI-RS (with certain Tx beam direction) of those neighboring cell to UE. 
If an MO without servingcellMO indication can be configured as intra, then what is to rule for UE to know which CSI-RS is transmitted from its serving cell?   

	Docomo
	We have similar view as Nokia, and we also think the description of 'indicated in servingcellMO' seems unnecessary. To align with the definition of SSB based intra-frequency measurement is straightforward.



Issue 3.5.2-4: When CSI-RS resource of serving cell is not available, how to define CSI-RS measurement?
	Company
	Comments

	ZTE
	Option 1.
Any measurement that don’t belong to intra frequency measurement, should be inter frequency measurement.

	Vivo
	We support option 1.
Based on our understanding of TS 38.331, UE does not has to perform serving cell CSI-RS measurement before measurement of CSI-RS in target cell. “perform RSRP and RSRQ measurements for each serving cell for which servingCellMO is configured as follows” and “if the reportConfig associated with at least one measId included in the measIdList within VarMeasConfig contains an rsType set to csi-rs and CSI-RS-ResourceConfigMobility is configured in the measObject indicated by the servingCellMO” should be interpreted as 
· For serving cell CSI-RS measurement, 
· UE performing serving cell CSI-RS measurement only if serving cell CSI-RS is configured, and 
· UE behavior is to do nothing if serving cell CSI-RS is not configured.
· Neighbor cell measurement is done no matter whether serving cell CSI-RS measurement is done or not.
Also note that serving cell CSI-RS has to be configured in servingcellMO. Such restriction is already in the definition of servingcellMO in TS 38.331.

	Apple
	We prefer to option 1 but can compromise to option 2. 

	Nokia, Nokia Shanghai Bell
	We support Option2 i.e. not defining the requirements.
As suggested by chair, shall we focus on intra-f measurement at this stage?  

	CATT
	We prefer to option 1 but can compromise to option 2.

	Qualcomm
	We support the Option 2 (donot define requirements) since w/o serving CSI-RS,
1. It is not clear how to categorize intra versus inter-frequency CSI measurements per definition.
2. It is reasonable to require or identify the serving CSI-RS for this mobility related feature.

	NEC
	Following definition of SSB based inter-freq, “A measurement is defined as an SSB based inter-frequency measurement provided it is not defined as an intra-frequency measurement according to clause 9.2.” we prefer option 1 because intra-freq is defined similar to SSB based intra-freq measurement.

	Huawei
	Option 1

	MTK
	Option 2. Please note that there is a contradiction between Issue 3.5.2-3 and Issue 3.5.2-4. In Issue 3.5.2-3, some companies want to make those MO without serving cell CSI-RS (without servingcellMO indicated) as intra-frequency. But here in Issue 3.5.2-4, some companies want to make those MO without serving Cell CSI-RS as inter-frequency. We need a consistent spec.

	Docomo
	Agree with option 1.



Issue 3.5.2-5: The requirements for CSI-RS based measurement are proposed to be defined in Rel-16.
	Company
	Comments

	ZTE
	Option 3.
From work load perspective, we think there is not much difference if the gap based measurement requirements are specified for inter-frequency only or for both intra frequency and inter frequency. So in the end the measurement requirements are for gap based measurement and for no gap measurement.

	Vivo
	We prefer option 3. 
Note that for SSB-based intra-frequency measurement, both periodicity and BW can be same between serving cell and neighbor cell.
Even when such condition is satisfied, in R15, RAN4 identified various scenarios, so that both mea w/wo gap are defined for both intra-/inter- frequency.
For CSI-RS, we may expect similar situation.
Reducing scope in this dimension may not reduce workload, but may further introduce extensive discussions on what is prioritized and what is not.
Given limited TU in R16 CSI-RS WI, it is suggested that RAN4 work on the most urgent scenario and reuse SSB-based framework as much as we can.

	Apple
	Option 1 is OK 

	Nokia, Nokia Shanghai Bell
	With agreed definition in GTW meeting, intra-frequency CSI-RS based measurement does not require gaps. 

	CATT
	Given limited TU in R16, we suggest to focus on option1. Option 1 will be easier to define CSSF value for CSI-RS measurement.

	Qualcomm
	We support Option 1 as intra-frequency measurement can avoid GAPs in Rel-16 per GTW meeting agreement.

	Intel
	support option 1. According to GTW meeting, scenarios of intra-frequency without gap will be defined. For inter-frequency, we prefer to define inter-frequency measurement with gap first.

	CMCC
	From mobility point of view, both intra-frequency measurement and inter-frequency measurement need to be considered. And we think the SSB based measurement can be used as baseline to define CSI-RS measurement requirement. However, considering the limited timeline, we can compromise to option1

	MTK
	Option 1. Others can be handled in later releases

	Docomo
	We prefer option 3 but can compromise with option 1.



Issue 3.5.2-6: UE measurement behaviour for CSI-RS measurement.
	Company
	Comments

	ZTE
	We don’t see the necessity to discuss the UE behavior. RRM requirements will be specified and UE should satisfy the requirements.

	Vivo
	In our view, UE measurement behavior should be very similar to SSB-based measurement. For CSI-RS-based measurement, different cell may corresponds to different CSI-RS resource, in case BW and periodicity may be different. However, at least we can start from easy case that CSI-RS BW of target cell is same as CSI-RS BW of serving cell. 

	Nokia, Nokia Shanghai Bell
	We need study how the UE measures when the CSI-RS resources in neighbor cell is the same as or different from CSI-RS resources in serving cell. 
Now we assume all CSI-RS resources have the same bandwidth in one MO. The network would potentially configure multiple Mos for different CSI-RS bandwidths to be measured – it turns to be different CSI-RS bandwidths in serving cell and neighbor cells. Some companies raise the concern on fair comparison, which may require clarification on UE measurement behavior.     

	Qualcomm
	According to the GTW meeting agreement, we think,
UE doesnot need GAP to measure the intra-frequency CSI-RS resources for which BW is the same as the serving CSI-RS resource’s BW.
UE may choose to measure the intra-frequency CSI-RS resources with larger BW within the BW of the serving CSI-RS resource. So, GAP is still not needed.
For the inter-frequency measurements, we kindly suggest setting up a new issue on requirements and UE behavior(via GAP). @Moderator

	
	



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 
Issue 3.5.1-1: Whether define RRM requirement for case 2 in MO configuration?
· Tentative agreement: Do not define RRM requirement for case 2 in MO configuration in Rel-16.

Issue 3.5.2-1: Whether the CSI-RS configurations in the same MO share the same intra/inter-frequency definition? 
· Tentative agreement: The CSI-RS configurations in the same MO share the same intra/inter-frequency definition.

Issue 3.5.2-2: Whether the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition?
· 	Option 1: Yes
· 	Option 2: No
FFS the SSB and CSI-RS configured in the same MO share the same intra/inter-frequency definition

Issue 3.5.2-3: When CSI-RS resource of serving cell is available, a measurement is defined as CSI-RS based intra-frequency measurement provided:
· agreement
A measurement is defined as CSI-RS based intra-frequency measurement provided that:
1. the SCS of CSI-RS on the serving cell and target cell is the same
1. the CP type of CSI-RS on serving cell and target cell is the same
1. Option 1 (Intel, MTK, Huawei, Apple, OPPO, NEC)
2094. 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]
1. Option 2 (ZTE)
2095. 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 
2095. Common understanding: centre frequency of CSI-RS resource on the serving cell is indicated in servingCellMO

Issue 3.5.2-4: When CSI-RS resource of serving cell is not available, how to define CSI-RS measurement?
· Option 1: All MO are inter-frequency (ZTE, vivo, Apple, CATT, NEC)
· Option 2: No requirement is applied (Apple, Nokia, CATT, Qualcomm)

Issue 3.5.2-5: The requirements for CSI-RS based measurement are proposed to be defined in Rel-16.
· Agreement:
· 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 neighbor cell is within the active BWP of the UE
· Tentative agreement:
· Define intra-frequency requirements for the scenarios
· No requirement is defined when the BW of intra-MO is different from that of the serving cell in Rel-16 
· Define inter-frequency requirements for the scenarios
· all CSI-RS resources in the same MO have the same BW 
· FFS: the BW of the CSI-RS on the neighbor cell is outside or within of the active BWP of the UE

Issue 3.5.2-6: UE measurement behaviour for CSI-RS measurement.
· Proposal from Nokia:
· For intra-frequency measurement, the UE is required to measure the CSI-RSs at least over the same measured bandwidths in serving and neighbour cells. Optimally, the measured bandwidth can be the minimum of the configured bandwidths between serving and neighbour cells.  
· For intra-frequency measurement, the UE is required to measure at least the CSI-RSs with the same measured bandwidth in serving and neighbour cells, regardless the centre frequency is the same or not. 
· The UE is required to measure a wider bandwidth for the CSI-RS with a lower density in order to make fair comparison. How to determine the measured bandwidth can be further discussed dependent on the measurement requirements.  
· Recommended WF
· Need more discussion. It depends on the conclusion of Issue 3.5.2-5.


	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005355
	Agreeable

	R4-2005354
	Postpone to next meeting



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

	R4-2003262
	CATT
	Observation 1: The serving cell and the neighbour cell shall be synchronized when defining the CSI-RS based intra-frequency and inter-frequency measurement.
Proposal 1: Cell phase error requirement is used as the synchronization assumption in the CSI-RS measurement requirement.

	R4-2003647
	MediaTek
	Observation 1: In current TS38.213 it has clearly specified that the SSB cannot be pre-empted.
Observation 2: One of the reason to preclude SSBs in the pre-emption is that SSBs are also required by neighboring cells Ues for L3 mobility purposes. These Ues are not able to monitor DCI format 2_1 from their neighboring cells.
Observation 3: CSI-RS for L3 measurement is also required by UE in neighboring cells, but it is not precluded in TS38.213 at this moment.
Proposal 1: The indication by the DCI format 2_1 is not applicable to receptions of CSI-RS for L3 measurement. Send an LS to RAN1 to update TS38.213.

	R4-2003648
	MediaTek
	RAN4 would like to kindly inform RAN1 that RAN4 has reached consensus that the CSI-RS for layer 3 measurement should not be pre-empted by DCI format 2_1 because the CSI-RS are also intended to be received by neighbouring cell Ues which are unable to monitor DCI format 2_1 transmitted from their neighbouring cells.

	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.

	R4-2004826
	Qualcomm
	Proposal 1: RAN4 to define requirements for CSI-RS based measurements for the following configuration only:  48 PRB’s and density D =3. 
Proposal 2: All CSI-RS resources in the same MO have the same center frequency, BW, SCS, CP type configured
Proposal 2a: CSI-RS measurements to be considered intra-frequency if the CSI-RS of eighbour cell has the same frequency, bandwidth, SCS and CP duration as that of serving cell and the CSI-RS lies within the active BWP. 
Proposal 2b: All CSI-RS measurements that don’t fall under proposal 2a are considered inter-frequency. 
Proposal 3: Requirements shall be defined when CSI-RS is configured with an associated SSB within the MO. 
Proposal 3a: Number of monitored cells is determined by the UE capability based on SSB based measurements.
Proposal 3b: “The total number of CSI resources that UE can monitor should come from the UE capability maxNumberCSI-RS-RRM-RS-SINR.” [3]
Proposal 4: Performance requirements should also be defined based the assumption that UE uses a single FFT window for processing all CSI-RSs on a single frequency layer. 
Proposal 5: The UE will need GAPs for CSI-RS L3 measurements if
· The SCS of CSI-RS is different from active BWP
· The CSI-RS is not fully confined within the active BWP
· The CP of cells to be measured is different from that of active BWP (60 kHz SCS only)
Proposal 6: The tuning time for CSI-RS based measurements that are outside UE’s active BWP will be same as that for BWP switch.



Open issues summary
Pre-emption on CSI-RS L3 measurement
Issue 4.2.1-1: Whether CSI-RS based L3 measurement shall be precluded in the pre-emption?
· Option : Yes (MediaTek)
· The indication by the DCI format 2_1 is not applicable to receptions of CSI-RS for L3 measurement. 
· Recommended WF
· Agree the proposal from MediaTek

Issue 4.2.1-2: Whether to send LS to RAN1 to update the pre-emption in TS38.213?
· Option 1: Yes (MediaTek)
· The indication by the DCI format 2_1 is not applicable to receptions of CSI-RS for L3 measurement. Send an LS to RAN1 to update TS38.213
· Option 2: No 
· Recommended WF
· Companies are encourage to provide views on whether it is necessary to send LS to RAN1.

Synchronization assumption for CSI-RS measurement requirements 
Issue 4.2.2-1: For CSI-RS measurement without associated SSB, the synchronization assumption for CSI-RS measurement requirements
· Option 1 : (CATT)
· Cell phase error requirement is applied (3us)
· Option 2 : (Huawei)
· the timing error is less than [X]us, where X is 3~4us
· Option 3 : (LGE)
· Tighten synchronization level between serving and neighbour cell should be considered to utilize CSI-RS L3 measurement
· Option 4 : (NTT DOCOMO)
· MRTD value for intra-band CA can be reused for synchronization level for CSI-RS intra-frequency measurement regardless of associatedSSB 
· Option 5 : (MTK)
· The FFT window timing always follows the serving cell timing for intra frequency measurement, no matter the target CSI-RS is with or without associated SSB. RAN4 to discuss in the performance part on how to address the degraded measurement accuracy for those CSI-RS which comes with large timing misalignment to UE’s FFT window timing
· Recommended WF
· For CSI-RS measurement without associated SSB, the timing error is less than [3] us.

Issue 4.2.2-2: For CSI-RS measurement with associated SSB, the synchronization assumption for CSI-RS measurement requirements
· Option 1 : (CATT)
· Cell phase error requirement is applied (3us)
· Option 2 : (Huawei)
· UE is assumed to use the timing of the detected SSB, and the CSI-RS measurement requirements is not conditioned on network synchronization.
· Option 3 : (LGE)
· Tighten synchronization level between serving and neighbour cell should be considered to utilize CSI-RS L3 measurement
· Option 4 : (NTT DOCOMO)
· MRTD value for intra-band CA can be reused for synchronization level for CSI-RS intra-frequency measurement regardless of associatedSSB 
· Option 5 : (MTK)
· The FFT window timing always follows the serving cell timing for intra frequency measurement, no matter the target CSI-RS is with or without associated SSB. RAN4 to discuss in the performance part on how to address the degraded measurement accuracy for those CSI-RS which comes with large timing misalignment to UE’s FFT window timing
· Recommended WF
· For CSI-RS measurement without associated SSB, the timing error is less than [3] us.

Companies views’ collection for 1st round 
Open issues 
Issue 4.2.1-1: Whether CSI-RS based L3 measurement shall be precluded in the pre-emption?
	Company
	Comments

	XXXMTK
	Option 1

	Apple
	Option 1 is OK

	Intel
	option 1

	CATT
	Ok with the option from MTK

	Qualcomm
	Agreed on the recommended WF.

	Nokia, Nokia Shanghai Bell
	We wonder whether this is within the RAN4 scope. Should it be discussed in RAN1 firstly?  



 Issue 4.2.1-2: Whether CSI-RS based L3 measurement shall be precluded in the pre-emption?
	Company
	Comments

	MTK
	Prefer to address this issue in RAN1 spec because RAN1 already has addressed the same issue for SSB in TS38.213. The texts to address the same issue should be captured in one single spec. RAN1 can decide whether to revise both R15 and R16 specs or R16 only

	CMCC
	In our understanding, on which time/frequency resource that pre-emption is performed is up to network implementation. This issue can be left to network implementation. We would like to hear more companies’ view on this issue

	Qualcomm
	Agreed on the recommended WF for sending LS to RAN1.

	Nokia, Nokia Shanghai Bell
	Agree with the recommended WF to send LS to RAN1.


 
Issue 4.2.2-1: For CSI-RS measurement without associated SSB, the synchronization assumption for CSI-RS measurement requirements
	Company
	Comments

	MTKXXX
	In high-level, we think RAN4 should not define requirements for CSI-RS without associated SSB. If RAN4 agrees to introduce the requirement, we have similar comment as those in Issue 4.2.2-2.

	Apple
	“Without associated SSB” means UE should start with SSB based cell detection before CSI-RS measurement. MRTD or TAE won’t be helpful for UE to determine the timing of slot/symbol boundary. In this case, the related requirements becomes complicated. We also prefer not to considering this scenario in Rel-16. 

	Intel
	similar comment as that in Issue 4.2.2-2. If the requirement are to be defined, some side condition about timing offset should be considered.

	CATT
	According to the WID, the follow assumption has been made for CSI-RS measurement:
Assumptions on Synchronization 
· Single FFT is assumed for multiple cell measurements per frequency layer for both intra- and inter-frequency measurements.  
It means that the CSI-RS based intra-frequency and inter-frequency measurement are only considered the synchronous case for both associated SSB and non- associated SSB scenarios.
To Apple, “Without associated SSB” means UE can skip SSB based cell detection before CSI-RS measurement. And “With associated SSB” means UE should start SSB based cell detection before CSI-RS measurement.

	LGE
	If asscociatedSSB is not configured, the timing of CSI-RS L3 measurements is based on serving cell timing. In this case, the timing accuracy of CSI-RS resource may be inaccurate since cell phase synchronization between serving and eighbour cell could exist ±3usec. Hence, the tight synchronization level less than CP length is needed to guarantee measurement accuracy.

	ZTE
	Agree with LGE that if asscociatedSSB is not configured, the timing of CSI-RS L3 measurements is based on serving cell timing. We think Option 4 is reasonable.

	OPPO
	Generally agree with MTK and Apple, no requirements for the case CSI-RS measurement without associated SSB in Rel-16. Besides, the tight sync level would relate to performance part, which can be considered in later phase.

	Huawei, HiSilicon
	Support option 1 or option 2.
We understand whether or not RAN4 should define requirements for CSI-RS without associated SSB is a separate discussion. If the requirements are to be defined, UE should use the serving cell timing for measurement, and there could be timing error due to 1) cell phase error between the serving cell and the neighbour cell and 2) propagation delay difference. This timing error should be considered when defining the accuracy requirements. 
We share the same view as MTK that the cell deployment will not be changed due to introduction of CSI-RS measurement, so we should take the Rel-15 network synchronization assumption as baseline. We suggest to use the TDD cell phase error instead of intra-band CA MRTD. For FR1 they have same value of 3us, but for FR2 the cell phase error is 3us while MRTD is 260ns. We don’t think network should be required to achieve 260ns sync in general (e.g. between two cells on different sites). The 260ns assumption is defined only for aggregated cells sharing the same RF and antenna.

	Qualcomm
	Agreed with the recommended WF. However, it shall be noted that without the SSB association, UE is not able to identify the cell solely based on CSI-RS. And the accuracy requirements shall be relaxed.

	NEC
	Support option 2. Share same view as Huawei.

	Nokia, Nokia Shanghai Bell
	From network point of view, the CSI-RS measurement without associatedSSB may be configured only when the cells are very well synchronized, so that single FFT can be performed at the UE. Otherwise, the timing error between serving cell and the cell to be measured would degrade the measurement accuracy. Even with 3us timing error, the performance would be decreased to unacceptable level in FR2. We suggest not defining the requirement if associatedSSB is not configured in Rel16. 

	Docomo
	We support moderator’s WF. As we mentioned in our contribution R4-2003483, though CSI-RS intra-frequency measurement is not intra-band CA, it is similar situation from timing difference perspective. Therefore, we think the existing value for MRTD can be reused, and it is less than 3us as same as moderator’s WF. In addition, this logic doesn’t depend on whether associatedSSB is configured or not, thus we could apply this comment to Issue 4.2.2-2.



Issue 4.2.2-2: For CSI-RS measurement with associated SSB, the synchronization assumption for CSI-RS measurement requirements
	Company
	Comments

	MTKXXX
	For intra-frequency, UE always has to receive signal from its serving cell. Since WID has the restriction on single FFT implementation, the FFT window timing should of course base the serving cell. 
The ISD was already planned in Rel-15. We do not believe it can be further changed in order to support CSI-RS L3 measurement, no matter for intra or inter frequency. Therefore, a tighter sync assumption among cells does not make much sense to us. 
There will always be some CSI-RS transmitted from far apart neighboring cells such that the arrival time is not well aligned with UE’s FFT timing. For those CSI-RS, degraded performance is expected. 
RAN4 can further study this issue in performance part rather than work on the sync assumption in core part.

	Apple
	With associated SSB, we should assume UE can skip cell detection and has the timing of slot/symbol boundary. In this case, CP/2 level of synchronization should be assumed. 

	CMCC
	Option 2. To align with RAN1 agreement, if a UE is configured with associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration.

	LGE
	If UE detects the SSB and deriveSSB-IndexFromCell is available, we can assume that UE can obtain the timing of slot/symbol boundary without cell detection. In this case, the timing accuracy of CSI-RS resource may be inaccurate because of ±3usec timing gap between serving cell and eighbour cells. Therefore, the tight synchronization level less than CP length is needed to guarantee measurement accuracy.

	ZTE
	Option 2. Share CMCC view.

	Huawei, HiSilicon
	Support option 2.
As mentioned in our paper, if CSI-RS measurement with associated SSB is also based on network synchronization, the use case would be limited, as the measurement does not work with asynchronous network (FDD), or network with loose synchronization e.g. when the timing difference between serving and neighbour cell is up to inter-band CA MRTD (33us). Also, even for the synchronous network, the measurement performance would be degraded with SCS larger than 15kHz – as shown in our paper, with 3us timing error, the accuracy would be +/- 8.7Db for FR2 120kHz case, which makes the feature not attractive to use.
As the issue will impact the applicable use cases of the feature, it is important to clarify the assumption in the core part discussion. 

	Qualcomm
	Our proposal is not captured, i.e, in our Tdoc,
 “Proposal 4: Performance requirements should also be defined based the assumption that UE uses a single FFT window for processing all CSI-RSs on a single frequency layer.”
Regardless of any associated SSB, we agree with the recommended WF to impose a strict requirement on the timing error among the cells s.t. a single FFT window is possible for the CSI-RS resources in the same MO/frequency layer.
In general, we agree with MTK’s comment regarding this issue.

	NEC 
	Support option 2.

	Nokia, Nokia Shanghai Bell
	Prefer Option2
According to 38.331 below, the UE will use the timing of the cell indicated by CellId in CSI-RS-CellMobility, which we understood is exactly the neighbor cell transmitting the CSI-RS resources. Then there is no timing/synchronization problem when associatedSSB is configured. 
“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.”

	Docomo
	As we mentioned in issue 4.2.2-1.



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 4.2.1-1: Whether CSI-RS based L3 measurement shall be precluded in the pre-emption?
	
	Status summary 

	Issue 4.2.1-1
	1 companies support option 1. (The indication by the DCI format 2_1 is not applicable to receptions of CSI-RS for L3 measurement)
1 company think this issue is not in RAN4 scope.
In general, RAN4 agree the pre-emption is not applicable for CSI-RS L3 measurement. 1 company think it should be discussed in RAN1. In order to make progress, the tentative agreement is made according to majority view from companies.
Tentative agreements:
The indication by the DCI format 2_1 is not applicable to receptions of CSI-RS for L3 measurement.
Recommendations for 2nd round:
Companies provide views on whether it is necessary to send LS to RAN1.



Issue 4.2.1-2: Whether to send LS to RAN1 to update the pre-emption in TS38.213?
	
	Status summary 

	Issue 4.2.1-2
	3 companies support to send LS to RAN1.
1 company think this issue can be left to network implementation.
Tentative agreements:
Need more discussion on whether it is necessary to send LS to RAN1.
Recommendations for 2nd round:
Companies provide views on whether it is necessary to send LS to RAN1.



Issue 4.2.2-1: For CSI-RS measurement without associated SSB, the synchronization assumption for CSI-RS measurement requirements
	
	Status summary 

	Issue 4.2.1-2
	1 companies suggest not define requirements for CSI-RS without associated SSB. (Discussion in thread#125)
1 companies think the timing error is less than [X]us, where X is 3~4us
2 companies think the timing error is MRTD
1 company think the timing error is less than CP length.
This issue depends on the conclusion on whether define requirements for CSI-RS without associated SSB, more discussion is needed.
Tentative agreements:
Need more discussion.
Recommendations for 2nd round:
Check the conclusion on whether define requirements for CSI-RS without associated SSB, and companies provide views on the synchronization assumption for this case.



Issue 4.2.2-2: For CSI-RS measurement with associated SSB, the synchronization assumption for CSI-RS measurement requirements
	
	Status summary 

	Issue 4.2.1-2
	1 companies think UE is assumed to use the timing of the detected SSB, and the CSI-RS measurement requirements are not conditioned on network synchronization. (option 2)
2 companies suggest study this issue in performance part rather than work on the sync assumption in core part
1 companies think the timing error is MRTD
1 company think the timing error is less than CP length.
1 company think the timing error is less than half CP length.
Companies’ views on this issue are quite diverse, more discussion is needed.
Tentative agreements:
Need more discussion.
Recommendations for 2nd round:
Companies provide views on the synchronization assumption for this case.





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

	#1
	LS on pre-emption on CSI-RS for L3 measurement
	MTK





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)
Pre-emption on CSI-RS L3 measurement
Issue 4.5.1-1: Whether to send LS to RAN1 to update the pre-emption in TS38.213?
· Option 1: Yes
· Option 2: No 
· Recommended WF
· Companies provide views on whether it is necessary to send LS to RAN1.

Synchronization assumption for CSI-RS measurement requirements
Issue 4.5.2-1: For CSI-RS measurement without associated SSB, the synchronization assumption for CSI-RS measurement requirements
· Option 1: not define requirements for CSI-RS without associated SSB.
· Option 2: the timing error is less than [X]us, where X is 3~4us
· Option 3: MRTD value for intra-band CA can be reused
· Option 4: less than CP length
· Recommended WF
· Companies provide views on the synchronization assumption for this case.

Issue 4.5.2-2: For CSI-RS measurement with associated SSB, the synchronization assumption for CSI-RS measurement requirements
· Option 1: study this issue in performance part rather than work on the sync assumption in core part.
· Option 2: UE is assumed to use the timing of the detected SSB, and the CSI-RS measurement requirements is not conditioned on network synchronization.
· Option 3: the timing error is less than [X]us, where X is 3~4us
· Option 4: MRTD value for intra-band CA can be reused
· Option 5: less than CP length
· Recommended WF
· Companies provide views on the synchronization assumption for this case.

Companies views’ collection for 2nd round 
Issue 4.5.1-1: Whether to send LS to RAN1 to update the pre-emption in TS38.213?
	Company
	Comments

	Apple
	Yes

	Nokia, Nokia Shanghai Bell
	We prefer Option1 to send LS to RAN1. 

	Qualcomm
	We support Option 1.

	CMCC
	Our concern on sending LS to RAN1 is that pre-emption is introduced in Rel-15 in RAN1, we are not sure whether there will be backward compatible issue if we request RAN1 to revise previous agreement. On the other hand, in our understanding, on which time/frequency resource that pre-emption is performed is up to network implementation. Maybe we can consider to solve this issue in RAN4, e.g. no requirements applied when there is pre-emption on L3 CSI-RS measurement. We would like to know companies' view on this alternative solution.

	MTK
	Yes
1.	As mentioned before, RAN1 already addresses similar issue on TS38.213. Therefore, for spec consistency it is better to address the same thing in one spec rather than 2 specs.
2.	When the UE is in Cell#1, it has no idea whether the CSI-RS transmitted from Cell#2 was pre-empted or not, because it has no way to read the DCI of its neighboring cell. In this case, UE itself even does not know whether the same requirements should be meet or not. Then, it loses the point to say there is no requirement (aka up to UE implementation) in RAN4 spec.



Issue 4.5.2-1: For CSI-RS measurement without associated SSB, the synchronization assumption for CSI-RS measurement requirements
	Company
	Comments

	ZTE
	Option 3.

	Apple
	Same comments as the 1st round. “Without associated SSB” means UE should start with SSB based cell detection before CSI-RS measurement. MRTD or TAE won’t be helpful for UE to determine the timing of slot/symbol boundary. In this case, the related requirements becomes complicated. We also prefer not to considering this scenario in Rel-16.

	Nokia, Nokia Shanghai Bell
	We prefer Option1 i.e. not define the requirements.

	LGE
	We prefer Option 4.

	CATT
	We can compromise to not define requirement for  non-associated SSB case.

	Qualcomm
	After reviewing the concerns from Nokia and MTK, we intend to agree that no requirements shall be defined when associated SSBs are not configured. 
Thus we support Option 1.

	Intel
	support to define maximum timing offset constraints since in some cases, the scenario exists. Performance degradation is observed when associated SSB is not configured and there is timing offset between serving cell and neighbor cell. However, we are fine to compromise to option 1.

	Huawei
	Option 1

	MTK
	Option 1

	Docomo
	As we commented in 1st round, existing value for MRTD can be reused but it is less than 3us. In this sense, option 2 and option 3 are fine for us.



Issue 4.5.2-2: For CSI-RS measurement with associated SSB, the synchronization assumption for CSI-RS measurement requirements
	Company
	Comments

	ZTE
	The SSB based measurements should also have synchronization assumption, however it was never discussed. For CSI-RS base measurement with associated SSB the same assumption should apply. It should be up to UE implementation.

	Apple
	Same as the comments in the first round. With associated SSB, we should assume UE can skip cell detection and has the timing of slot/symbol boundary. In this case, CP/2 level of synchronization should be assumed.

	Nokia, Nokia Shanghai Bell
	We share the understanding of Option2.

	LGE
	We prefer Option 5.

	CATT
	Support option 2

	Qualcomm
	We support Option 1 to study the performance loss given meaningful assumption in the synchronization timing error.
It is in line with our “Proposal 4: Performance requirements should also be defined based the assumption that UE uses a single FFT window for processing all CSI-RSs on a single frequency layer.”
Associated SSB can improve the timing error to some extent but cannot resolve completely for all the CSI-RS resources (from different neighbor cells). 

	Huawei
	Option 2.

	CMCC
	Option 2. To align with RAN1 agreement, if a UE is configured with associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration.

	MTK
	Option 1.
The cell deployment or the distance between each gNB will not change because of supporting CSI-RS for L3 measurement. We can already observe large timing difference based on SSB. We do not believe adding CSI-RS for L3 measurement can reduce it. Therefore, it makes no sense to discuss this synchronization assumption in core part. 

	Docomo
	Option 3 and 4 are fine for us.



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 
Issue 4.5.1-1: Whether to send LS to RAN1 to update the pre-emption in TS38.213?
· Option 1: Yes
· Option 2: No 
Tentative agreement: Send LS to RAN1 to update the pre-emption in TS38.213

Issue 4.5.2-1: For CSI-RS measurement without associated SSB, the synchronization assumption for CSI-RS measurement requirements
· Option 1: not define requirements for CSI-RS without associated SSB.
· Option 2: the timing error is less than [X]us, where X is 3~4us
· Option 3: MRTD value for intra-band CA can be reused
· Option 4: less than CP length
· Recommended WF
· it depends on whether to define the requirement for this case.

Issue 4.5.2-2: For CSI-RS measurement with associated SSB, the synchronization assumption for CSI-RS measurement requirements
· Option 1: study this issue in performance part rather than work on the sync assumption in core part. (QC, MTK)
· Option 2: UE is assumed to use the timing of the detected SSB, and the CSI-RS measurement requirements is not conditioned on network synchronization. (Nokia, CATT, Huawei)
· Option 3: the timing error is less than [X]us, where X is 3~4us
· Option 4: MRTD value for intra-band CA can be reused
· Option 5: less than CP length (LGE)
· Option 6: less than CP/2 length (Apple)

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005356
	Agreeable




