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Introduction
The documents in agenda items 7.14.1 & 7.14.2.1 contain the following 2 main topics:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Topic #1: CSI-RS RRM core requirements maintenance 
· Topic #2: CSI-RS RRM performance requirements.
· Topic #2.1 CSI-RSRP requirements
· Topic #2.2 CSI-RSRQ requirements
· Topic #2.3 CSI-SINR requirements
Moderator’s note: 
Proposal 4, 5 in R4-2101203 which are related to test cases are included in [98e][222] NR_CSIRS_L3meas_RRM_2. 
Proposal 3, 4 in R4-2101532 which are related to test cases are included in [98e][222] NR_CSIRS_L3meas_RRM_2.
Topic #1: CSI-RS RRM core requirements maintenance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100243
	Apple
	Proposal 1: Define the starting point of the 5ms window as the slot boundary of the first configured L3 CSI-RS resource is located.
Proposal 2: The refFreqCSI-RS shall be configured as the lower boundary of CRB #0 for the L3 CSI-RS MO.

	R4-2100421
	CATT
	Observation 1: Case 2 (different resources fall in different windows) can occur when the resource offsets of CSI-RS in one layer are different. 
Proposal 1: When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit on data OFDM symbols overlapped by CSI-RS resource symbols to be measured, and 1 OFDM symbols before and after each consecutive CSI-RS symbols, where the serving cell is taken as the symbol level timing reference. 
Proposal 2: For intra-band carrier aggregation, the scheduling restriction due to a given serving cell should also apply to all other serving cells in the same band. For inter-band carrier aggregation, there are no scheduling restrictions on the serving cells in the bands due to CSI-RS based measurement in different bands. 
Proposal 3: Only case 1 (all CSI-RS resources are confined in the same window duration) is included in Rel-16. 

	R4-2100422
	CATT
	CR on CSI-RS based L3 measurement

	R4-2100716
	Xiaomi
	Proposal 1: When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit on data OFDM symbols overlapped by CSI-RS resource symbols to be measured, and 1 OFDM symbols before and after each consecutive CSI-RS symbols, where the serving cell is taken as the symbol level timing reference. 
Proposal 2: All CSI-RS resources in the same MO have the same periodicity and offset.
Proposal 3: The measurement gap length should greater than not only the SMTC duration for SSB based measurement but also the length of CSI-RS resources.
Proposal 4: the measurement gap sharing scheme defined in section 9.1.2 can be applied when UE requires measurement gaps to identify and measure on SSB based frequency layers and on CSI-RS based frequency layers. 

	R4-2100718
	Xiaomi
	CR on core requirement for CSI-RS L3 measurement

	R4-2101150
	MTK
	Maintenance CR for CSI-RS based L3 measurement requirements R16

	R4-2101185
	Qualcomm CDMA Technologies
	Propose1: When the UE performs intra-frequency CSI-RS L3 measurements in a TDD band, the following restrictions apply 
-  The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive CSI-RS symbol to be measured and 1 data symbol after each consecutive CSI-RS symbol to be measured within the CSI-RS measurement window duration.
Observation1: Option2 leads to multiple CSI-RS measurement windows due to “different periodicities and/or offset”.
Proposal2: RAN4 to discuss and agree whether it is expected to have multiple window periodicities that lead to multiple configured windows per MO.

	R4-2101393
	Nokia, Nokia Shanghai Bell
	Proposal1: Introduce a scheduling restriction when UE performs CSI-RS intra-frequency measurements in a TDD band: 
· When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit PUCCH/PUSCH/SRS on CSI-RS resource symbols to be measured, and on 1 OFDM symbol before and after each consecutive CSI-RS symbols to be measured.
Proposal2: Do not further restrict the time domain configuration for CSI-RS resources i.e. Option 2 is preferred. 

	R4-2101394
	Nokia, Nokia Shanghai Bell
	38.133 CR on the CSI-RS based measurement requirements 

	R4-2101413
	Intel Corporation
	Proposal 1: all CSI-RS resources in the same MO have the same periodicity.
Observation 1: the timing offset between the reference measurement timing and the target CSI-RS in one layer is equal to 1 CP, 0.8dB performance degradation is observed.
Observation 2: the timing offset between the reference measurement timing and the target CSI-RS in one layer is equal to 2 CP, 1.5dB performance degradation is observed.
Observation 3: the timing offset between the reference measurement timing and the target CSI-RS in one layer is equal to 3us, 3dB performance degradation for SCS=120KHz is observed.
Proposal 2: Define CSI-RS accuracy performance requirement based on 2CP timing offset, if the timing offset is larger than 2CP, 1.5dB performance degradation is expected.
Proposal 3: Define 5 samples for CSI-RSRP measurement accuracy requirements.

	R4-2101767
	vivo
	Proposal 1: When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit on data OFDM symbols overlapped by CSI-RS resource symbols to be measured, where the serving cell is taken as the symbol level timing reference. 
Proposal 2: Scheduling restriction only apply if intra-frequency CSI-RS measurement requirements apply according to the applicability rules defined 9.10.1 and 9.10.2.2. 
Proposal 3: Measurements requirements apply when all CSI-RS resources in the same MO are configured with the same periodicity.
Proposal 4: No restriction on offset for CSI-RS resources in one MO as long as all the CSI-RS resources are contained in 5ms window.

	R4-2101837
	Huawei, HiSilicon
	Proposal 1: as there are some possible understanding of uplink scheduling restriction, there are two options of defining uplink scheduling restrictions in TDD band in FR1:
- Option 1: If we regard the guard period before UL symbols as the scheduling restriction, the uplink scheduling restriction is: CSI-RS resource symbols to be measured, and 1 OFDM symbol (for 15kHz/30kHz SCS) or 2 OFDM symbols (for 60kHz) before CSI-RS resource symbols to be measured, and 1 OFDM symbol after CSI-RS resource symbols to be measured.
- Option 2: without considering GP, the uplink scheduling restriction is: CSI-RS resource symbols to be measured, and 1 OFDM symbol before and after CSI-RS resource symbols to be measured.
Proposal2: Support CSI-RS resources in the same MO with different offsets, i.e. different CSI-RS resources may fall in different 5ms window occasions.

	R4-2101838
	Huawei, HiSilicon
	CR on UL scheduling restriction for CSI-RS intra-frequency measurements

	R4-2101840
	Huawei, HiSilicon
	Correction on CSSFoutsidegap for CSI-RS measurement

	R4-2101842 
	Huawei, HiSilicon
	CR on CSI-RS measurement window and intra-frequency measurements



Open issues summary
Sub-topic 1-1 Time domain restriction for CSI-RS resources 
Background: 
In RAN4#96-e, it is agreed [WF R4-2012178] that 
	· Introduce the same time domain restriction for intra-frequency measurement and inter-frequency measurement in Rel-16. 
· Do not associate CSI-RS location with SMTC
· CSI-RS resources per frequency layers are configured within 5 ms window at any location
· CSI-RS periodicities for L3 measurement: 10, 20, 40 ms
· Up to 1 CSI-RS periodicity can be configured per CSI-RS intra-frequency layer
· Up to 1 CSI-RS periodicity can be configured per CSI-RS inter-frequency layer
· The exact relative location between CSI-RS and SMTC can be decided by NW to make sure a single MG pattern can cover both CSI-RS and SMTC for inter-frequency layer.
· Note: the restrictions above are the conditions to apply the requirements for both Core and Performance part



In moderator’s understanding, the agreements in RAN4#96e meeting have indicated that all the CSI-RS resources in the same MO have the same periodicity since only one MO corresponding to one frequency layer is considered in R16. So in issue 1-1-1, whether the CSI-RS resources offset in the same MO can be different needs to be discussed only.  
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Issue 1-1-1: Whether the CSI-RS resources in the same MO can have different offset?
· Proposals
· Option 1a: (CATT, vivo)
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Yes, but all CSI-RS resources in the same MO are configured in the same 5ms window. 
· Option 1b: (Nokia, Huawei)
· Yes, and different CSI-RS resources may fall in different 5ms window. 
· Option 2: (Xiaomi)
· No, all CSI-RS resources in the same MO have the same periodicity and offset. 
· Recommended WF
· Need more discussion. 

	Issue 1-1-1: Whether the CSI-RS resources in the same MO can have different offset?

	Company
	Comments

	XXXMTK
	Support Option 1a.
Regarding Option 2, it could be too restrict because the timing offset configuration granularity in current RRC signaling is down to OFDM symbol level (e.g., firstOFDMSymbolInTimeDomain). It is not realistic to restrict all CSI-RS in the same symbol.

	CATT
	Support option 1a. 
Firstly the agreements in RAN4#96e meeting have indicated that all the CSI-RS resources in the same MO have the same periodicity but have no restriction on the offset. 
Secondly in our understanding, what we should care in this issue is whether the CSI-RS resources can fall in different 5ms window rather than whether the resources can have different offset. Since to configure the resources in the same 5ms time window does not mean all the resources have the same offset. If all the resources have same offset, that means all the resources are in the same time location and can only be configured by FDM. 
Thirdly, if the resources fall in different time window, the measurement requirements need to be extended according to the number of occasions. Also the CSSF needs to be revised for inter-frequency measurement which is gap-based since the measurement in one layer cannot be covered by one gap. Considering the complicated requirements updates, it should not be considered in R16. 
So there is no need to constrict the offset of the resources in the same MO but all the CSI-RS resources should configured in the same 5ms time window. 

	Qualcomm
	Option1a is supported. 
Option1b can be considered if network vendor could share a realistic deployment scheme that demonstrates the difficulty to arrange the needed resources within one 5-ms window. This would cause a longer measurement delay and change in CSSF. 

	OPPO
	Support option 1a. We can focus on all CSI-RS resources in the same MO configured in the same 5ms window in Rel16. The same offset seems too restrict. 

	Xiaomi
	We are fine with option 1a, our intension is that one MG occasion can measure all the configured CSI-RS resource, thus, we are ok with option 1a, the CSI-RS resources configured in the same MO shall have the same periodicity, and the offset for CSI-RS resources in the same MO should confined in the same 5ms window. For option 1b, the UE Rx beam sweeping would be affected if some of the CSI-RS resources in not in the same 5ms window. In addition, the CSSF need to be extended if option 1b applies.

	Intel
	support option 1a.
For option 1b, the measurement period will be more complex when there are some partially overlapping between CSI-RS MO and measurement gap. 

	Docomo
	Both of option 1a and 1b are fine for us.
Option 2 seems to make restriction in vain.

	CMCC
	We support option 1. As for option 1a and 1b, we slightly prefer option 1b. The consideration is that the possible deployment in our network is 32beams for intra-frequency layer, if all CSI-RS resources in the same MO are configured in the same 5ms window, excluding the UL slot and the symbols for data or other resources in the 5ms window, we are wondering whether there are enough symbols for 32 CSI-RS resources in the same 5ms window. Option 1b could provide more flexibility for network to arrange those CSI-RS resources.

	Huawei
	We support option 1b.
We share same view as CMCC on the need to allow different CSI-RS resources in different window occasions.
Response to CATT and QC’s comments:
With option 1b, the measurement period for each CSI-RS resource is not changed, i.e. it is still based on 5 occasions of the resource. The measurement period for a CSI-RS frequency layer is determined based on the CSI-RS resource with latest offset, and considering the max resource periodicity is 40ms, the additional delay for measuring the CSI-RS layer is 40ms. There is also no impact to CSSF, since CSSF is based on counting the candidate frequency layers per MG occasion. For CSI-RS layer F1, if there is any one resource falling in an MG occasion, then F1 is considered as a candidate for this MG occasion. This is already how CSSF is defined, and we do not see any impact from option 1b.

	vivo
	Support option 1a.
Option 1b would complicate UE measurement implementation and result in long measurement period. Besides it is not clear how many different 5ms windows are needed. 
Agree with QC that unless there is clear justification that multiple 5ms windows are needed for 32 CSI-RS resources, it should be confined in one 5ms windows.

	Nokia
	Support Option1b. 
In CSI-RS resource configuration, the “offset” is indicated in slotConfig to distribute the CSI-RS resources to different slots for each periodicity. It would be resource consuming to configure all CSI-RS resources with the same offset i.e. in the same slot, which is inefficient for the network operation.   
In addition, we don’t think configuring the CSI-RS resources with different offsets would impact the CSI-RS measurements. The point here is more if all the CSI-RS resources within one periodicity fall into the same 5ms window (as CATT pointed above). In our view, locating the CSI-RS resources in multiple windows means more measurement occasions within one periodicity, but the CSSF is not impacted as it depends on the CSI-RS periodicity only. 

	Apple
	We support option 1a for the sake of simplified design. The potential issue of option 1b is MO is considered as single frequency layer. If different resources in the same MO are distributed into different 5ms window within a single period, UE has to monitor a single frequency layer multiple times per single CSI-RS period. This can be contradicted to the current measurement definition.  



Issue 1-1-2: How to define the starting point of 5ms time window?
· Proposals
· Option 1: (Apple)
· Define the starting point of the 5ms window as the slot boundary of the first configured L3 CSI-RS resource is located
· Recommended WF
· Need more discussion. 

	Issue 1-1-2: How to define the starting point of 5ms time window?

	Company
	Comments

	XXXMTK
	No
For CSI-RS with associated SSB, the reference timing to calculate the slot boundary is the target cell. In other words, UE has to detect the SSB of the target cell in order to know the slot boundary. Therefore, the so called ‘first’ configured L3 CSI-RS highly depends which target cell UE can detect. This means the starting time of the 5ms is actually changed from time to time.

	CATT
	Fine with option 1. Our understanding is that the first configured CSI-RS is derived from measurement configuration. 

	Qualcomm
	Option1 is supported.
The 5ms window is more relevant to the intra-frequency measurements since the inter-frequency measurements are handled within a configured MG anyway. The slot boundary could assume the serving cell DL slot boundary and it is up to NW for translating and configuring the symbol offset of the resources properly.

	OPPO
	Option 1 is fine.

	Xiaomi
	OK with option 1, 38.331 has introduced the firstOFDMSymbolInTimeDomain
signaling to indicate the first OFDM symbol used for CSI-RS, so we are ok with the clarification.
firstOFDMSymbolInTimeDomain
Time domain allocation within a physical resource block. The field indicates the first OFDM symbol in the PRB used for CSI-RS, see TS 38.211 [16], clause 7.4.1.5.3. Value 2 is supported only when DL-DMRS-typeA-pos equals 3.

	Huawei
	We are fine to define the 5ms window based on configuration, which will make it more clear to UE which resources are to be measured and which are not. However, we wonder whether it should be based on the resource with smallest offset, which may not be the first resource in the configuration. 

	vivo
	Option 1 is fine from definition of 5ms window perspective. 

	Nokia
	We are fine to align the understanding on the starting point of the 5ms window and the proposal of slot boundary sounds reasonable. As for the reference timing, as the UE applies single FFT for the measurements per frequency layer, the slot boundary is referring to this single FFT timing even though the UE may have identified the target cell timing via associatedSSB. 
But how is it supposed to impact the spec? As there is no window configuration which was rejected by RAN1/RAN2, this seems to be just UE assumption on the 5ms window. 

	Apple
	Option1
@MTK: UE has to detect the associated SSB of all target CSI-RS resources. In this case, the slot boundaries of the target cells are known. During the window of cell identification/measurement, the cells detectability should keep unchanged. So, we should not see the case that the starting time keeps changing.



Sub-topic 1-2 Frequency offset for CSI-RS resource
Issue 1-2-1: How to define the frequency offset for CSI-RS resource?
· Proposals
· Option 1: (Apple)
· The refFreqCSI-RS shall be configured as the lower boundary of CRB #0 for the L3 CSI-RS MO
· Recommended WF
· Need more discussion. 

	Issue 1-2-1: How to define the frequency offset for CSI-RS resource?

	Company
	Comments

	XXXMTK
	No agreement needed.
From our understanding, it is already clear in TS38.331 that refFreqCSI-RS follows the definition of point A.
	refFreqCSI-RS
Point A which is used for mapping of CSI-RS to physical resources according to TS 38.211 [16] clause 7.4.1.5.3.


And in Section 4.4.4.3 of TS38.211, a clear definition of point A is already provided. 
	The center of subcarrier 0 of common resource block 0 for subcarrier spacing configuration μ coincides with ‘point A’


We do not see the need of any further agreement here.

	CATT
	There is no need to define the refFreqCSI-RS. 
In 38.331, refFreqCSI-RS has been defined as below: 
Point A which is used for mapping of CSI-RS to physical resources according to TS 38.211 [16] clause 7.4.1.5.3.
In our understanding, this is the point A which is defined in 38.211 as the lowest subcarrier of the lowest resource block. That means the refFreqCSI-RS is aligned with the boundary of  CRB#0. 
In 38.211, it is defined that the startPRB given by csi-rs-MeasurementBW is relative to common resource block 0 rather than refFreqCSI-RS. So the definition of startPRB has no misleading. 

	Qualcomm
	Option1 is worth clarifying if it is the common understanding that NW should translate the target resource location to derive startPRB, nrofPRBs and align refFreqCSI-RS with the home cell point A even when the target cell has a different SSB raster. 

	Xiaomi
	Need some further clarification, in our understanding, the boundary of the CRB#0 should be aligned with the absolute frequency indicated by refFreqCSI-RS.

	Intel
	for CSI-RS configuration, there are two kinds frequency location indication:
refFreqCSI-RS, the mapping is based on the point A. point A is defined based on the center of subcarrier 0 of common resource block 0.  
startPRB, which is defined in 38.331, “Starting PRB index of the measurement bandwidth. See TS 38.211 [16], clause 7.4.1.” In 38.211 section 7.4.1.5.3, it clarified that “The reference point for  is subcarrier 0 in common resource block 0.”
From our point of view, they are aligned and there is no ambiguity.  

	Docomo
	We have similar view to MTK’s. refFreqCSI-RS and point A have already been defined clearly in TS 38.331 and 38.211, thus we think it is not necessary to discuss this topic anymore.

	CMCC
	We share similar view with MTK and CATT. TS 38.331 and TS 38.211 have clear definition of refFreqCSI-RS and point A, RAN4 need to follow the definition.

	Huawei
	We think some clarification may be needed here.

	vivo
	In our view refFreqCSI-RS is defined clearly in 38.133. No clarification is needed in RAN4 requirements.

	Nokia
	We do not agree.
The definition of refFreqCSI-RS comes from RAN2 spec and we understood it can clearly indicate the starting point of the CSI-RS resource in frequency domain as MTK pointed out above. We don’t see any confusion here. 

	Apple
	To determine the relative location between pointA and SSB, there are two offets introduced, e.g. OffsetToPointA and ssb-subcarrierOffset, which are in the granularity of RB and symbol respectively. However, for CSI-RS, there is only single offset defined to indicate the relative location between pointA and CSI-RS resources. Some investigation is needed to clarify the differences.



Sub-topic 1-3 Scheduling restriction for TDD band
Issue 1-3-1: How to define the intra-frequency measurement scheduling restriction for TDD band?
· Proposals
· Option 1: (CATT, Xiaomi, Qualcomm, Huawei)
· When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit on data OFDM symbols overlapped by CSI-RS resource symbols to be measured, and 1 OFDM symbols before and after each consecutive CSI-RS symbols, where the serving cell is taken as the symbol level timing reference. 
· Option 2: (Nokia, Huawei)
· When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit PUCCH/PUSCH/SRS on CSI-RS resource symbols to be measured, and on 1 OFDM symbol before and after each consecutive CSI-RS symbols to be measured.
· Option 3: (vivo)
· When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit on data OFDM symbols overlapped by CSI-RS resource symbols to be measured, where the serving cell is taken as the symbol level timing reference. 
· Option 4: (Huawei)
· If we regard the guard period before UL symbols as the scheduling restriction, the uplink scheduling restriction is: CSI-RS resource symbols to be measured, and 1 OFDM symbol (for 15kHz/30kHz SCS) or 2 OFDM symbols (for 60kHz) before CSI-RS resource symbols to be measured, and 1 OFDM symbol after CSI-RS resource symbols to be measured.
· Recommended WF
· Need more discussion. 

	Issue 1-3-1: How to define the intra-frequency measurement scheduling restriction for TDD band?

	Company
	Comments

	XXXMTK
	Can compromise to Option 1
As we commented before, none of the options can really resolve the issues that NW has no idea about the timing difference between the UL and DL slot boundaries. With this common understanding, we can compromise to Option 1, although it adds one unnecessary symbol as kind of margin.

	CATT
	Option 1 and option 2 are both fine with us. The common point is the scheduling restriction should be defined in the OFDM symbols which are impacted by CSI-RS and 1 symbol before and after the CSI-RS symbols to be measured. The difference is that option 2 only includes the symbols which are fully aligned with CSI-RS, while option 1 may include the symbols fully or partially overlapped by CSI-RS which may cause 1 more symbols unused than option 2. 

	Qualcomm
	Option1 is supported. 

	OPPO
	Option 1 is fine.

	Xiaomi
	Support option1

	Intel
	Support option 1.

	Docomo
	Both option 1 and 2 are OK for us.

	Huawei
	Support option 2.
In last meeting, companies focus on time advance between DL and UL. Taking 30kHz SCS as an example, 1 symbol length is 35.7us. After minus time difference between serving cell and neighbor cell (3us), Maximum TA can support sufficient large cell radius. 
In addition, we think it will put additional effort on network to calculate the overlapping OFDM symbols. More explicit requirements are expect.

	vivo
	We would like to understand more about the issue regarding scheduling restriction in a TDD band for intra frequency CSI-RS based measurement. 
For example, with 1symbol for GP and 1symbol for UL the UL scheduling is illustrated as follows.


Since the serving cell is taken as the symbol level timing reference, the FFT window is completely within serving cell downlink symbol. Therefore, for the four cases above uplink transmission can be scheduled before and after the overlapped CSI-RS symbol. Only the overlapped symbol should not be scheduled. GP should be considered as part of uplink transmission because Rx-Tx switch happens during GP. 
If larger receiving timing difference is considered, e.g., 33us for MRTD, then more discussion may be needed. At least for 15kHz SCS, the maximum time difference will not exceed 1 symbol. Futhermore, the measurement accuracy requirements would apply only for time difference smaller than [CP]. So, there is no reason not to schedule UL transmission for the symbols before and after overlapped CSI-RS symbol.

	Nokia
	Support Option2.
For Option1, the question is how to determine “data OFDM symbols overlapped by CSI-RS resource symbols” from network point of view. As “overlapping” is only visible at UE side, the network does not know on which OFDM symbols the scheduling shall be restricted. With option 2, 1 additional OFDM symbol before and after the CSI-RS symbols are explicitly indicated for scheduling restriction. We think this would be sufficient to cover the overlapping impact.   

	Apple
	We don’t see fundamental difference between option 1 and 2. Even in option 2, the scheduling restriction is still based on the assumption how UL and DL symbol may get overlapped in time domain due to TA. We prefer to the wording in option 1 better. 



Issue 1-3-2: The scheduling restriction for intra-band and inter-band CA?
· Proposals
· Option 1: (CATT)
· For intra-band carrier aggregation, the scheduling restriction due to a given serving cell should also apply to all other serving cells in the same band. For inter-band carrier aggregation, there are no scheduling restrictions on the serving cells in the bands due to CSI-RS based measurement in different bands. 
· Recommended WF
· Need more discussion. 

	Issue 1-3-2: The scheduling restriction for intra-band and inter-band CA?

	Company
	Comments

	XXXMTK
	Support Option 1 but only the 1st half part (intra-band CA)
Regarding inter-band CA, we should at least also consider IBM or CBM in FR2. For CBM, we need to treat it like intra-band FR2 CA.

	CATT
	Support option 1. Similarly as SSB based measurement, the scheduling restriction rules for carrier aggregation should be clarified. 

	Qualcomm
	 Option1 is agreeable to follow the same article in the spec to ONLY define the restriction applies to all other serving cells in the same band for the intra-band CA.

	OPPO
	Share the same view as MTK.

	Xiaomi
	OK with option1.

	Docomo
	Support option 1.

	Huawei
	Intra-band description is ok. For inter-band CA, the condition “provided that UE is capable of independent beam management on this FR2 band pair” shall be added.

	vivo
	Option 1 is fine. 

	Nokia
	Support Option1 only on intra-band CA case. For inter-band CA, this seems not specified even for SSB-based measurement. We may leave it for further discussion.

	Apple
	Some further discussion is needed especially there are discussions to extend intra-band CA to non-collocated scenarios



Issue 1-3-3: Applicability of scheduling restricitons?
· Proposals
· Option 1: (vivo)
· Scheduling restriction only apply if intra-frequency CSI-RS measurement requirements apply according to the applicability rules defined 9.10.1 and 9.10.2.2. 
· Recommended WF
· Need more discussion. 

	Issue 1-3-3: Applicability of scheduling restricitons?

	Company
	Comments

	XXXMTK
	No.
Scheduling restriction is introduced to allow UE to skip some DL/UL transmissions in order to do measurement. No scheduling restriction means UE has to always continue DL/UL transmissions and is not allowed to do any measurement (in certain conditions like FR2). 
The applicability rules in 9.10.1 and 9.10.2.2 is only to limit the scenarios where measurement requirements apply. When those applicability rules are not applied, UE does not need to meet the requirement, but should not be prohibited from performing any measurement. 

	CATT
	There is no need to define this applicability. In the definition of scheduling restriction, it has been indicated that the restriction only occurs when UE is required to perform CSI-RS based measurement. 

	Qualcomm
	The applicability of the scheduling restriction is already defined in 9.10.2.6. So we are not sure about the intention of the proposal either. 

	OPPO
	We cannot see the necessity of this clarification.

	Xiaomi
	We also think there is no need to have such clarification.

	Huawei
	This issue arises at RAN4#97e,
Issue 1-3-4: Whether the scheduling restrictions apply for all scenarios when UE performs CSI-RS measurements
· Option 1: Scheduling restriction only apply if intra-frequency CSI-RS measurement requirements apply according to the applicability rules defined 9.10.1 and 9.10.2.2;
· Option 2: Scheduling restriction only apply if the CSI-RS resources on one frequency layer are configured within a window of up to 5ms where the measurements of CSI-RS on the frequency layer are to be performed. (Time domain restriction applies)

Option 2 is preferred. For the CSI-RS resource outside 5ms window, there are no measurement requirements. UE may or may not perform CSI-RS measurement on those resources. The measurement performance can not be guaranteed.
From network point of view, excessive scheduling restriction will lead to throughput degradation.

	vivo
	In current spec, the applicability rule states as follows.
9.10.2.2	Requirements applicability
The requirements in clause 9.10.2 apply, provided:
……
Since scheduling restriction is specified in clause 9.10.2.6, so the applicability rule also applies to scheduling restriction based on current requirements.
We have different understanding from MTK. We agree that the applicability rules in 9.10.1 and 9.10.2.2 is to limit the scenarios where measurement requirements apply. However, when measurement requirements don’t apply, why would UE need to continue the measurement? For some configuration UE may not support the measurement for the configurations. So, when measurement requirements don’t apply, the scheduling restriction requirements neither apply. In other words, the applicability rule applies to scheduling restriction. 
No further change to existing requirements is needed.

	Nokia
	We understood this should be the same as the scheduling restriction for SSB-based measurement. That is, as long as the UE is required to measure the configured resources, scheduling restriction shall apply. This is independent from the conditions of the requirements applicability.  



Sub-topic 1-4 Gap configuration and sharing for SSB and CSI-RS based measurement
Issue 1-4-1: MG configuration for SSB based and CSI-RS based measurement?
· Proposals
· Option 1: (Xiaomi)
· The measurement gap length should greater than not only the SMTC duration for SSB based measurement but also the length of CSI-RS resources. 
· When UE is configured with measurement object including CSI-RS measurement and the UE requires measurement gaps for performing such measurements, only 6ms and 5.5ms of measurement gap length can be configured.
· Recommended WF
· Need more discussion. 

	Issue 1-4-1: MG configuration for SSB based and CSI-RS based measurement?

	Company
	Comments

	XXXMTK
	No.
We do not see any further agreement needed for UE requirement. UE will just perform inter-frequency measurement on those RS which can be observed in MG (excluding RF re-tuning time). Same rule applies to both SSB and CSI-RS. If there is any SSB or CSI-RS that cannot be covered by the (MGL - RF re-tuning time), UE will not measure it. Of course, it is network’s responsibility to try to configure MG to cover all CSI-RS, but that does not mean we need to add further limitation on network configuration.

	CATT
	No. Share the same view as MTK. And even if the CSI-RS resources are configured with a 5ms time window, it does not mean the 5ms are always fully configured. The duration of CSI-RS resources is smaller than or equal to 5ms. When the duration is smaller than 5ms, not only 6ms and 5.5ms gap can be configured. 

	Qualcomm
	5ms assumption for the CSI-RS resource window determines the max MGL that is needed solely for CSI-RS RRM but not minimum MGL. 

	Xiaomi
	The MGL should be larger than SMTC duration plus the RF tuning time (away and back), that is the principle we did for SSB based measurement. So, we propose to follow the similar principle for CSI-RS based measurement. In order to guarantee the mobility measurement performance, UE is required to measure all the SSB resources in the SMTC duration, that’s why mgta is introduced which is to avoid some of the SSB resources cannot be measured due to RF retuning. The UE Rx beam sweeping would be affected if some of the CSI-RS resources cannot be measured in measurement gap, as shown in following figure, the beam with the strongest signal will not be measured. Hence, it is necessary to ensure the measurement gap length is larger than not only the SMTC duration for SSB based measurement but also the length of CSI-RS resources for CSI-RS based measurement if the UE is configured with measurement object including both SSB based measurement and CSI-RS based measurement.



	CMCC
	Similar view as MTK

	Huawei
	No. 
Like SSB, CSI-RS resources in CSI-RS window can be less than 5ms which depends on network configuration.  No additional restriction on MGL for CSI-RS is needed.

	vivo
	Agree with MTK’s view

	Nokia 
	We share the same view with MTK. MG pattern/length is up to network configuration. 

	Apple
	With assumption that MG configuration should be configured to cover SSB or CSI-RS based MO, it seems no need to further introduce other restriction.



Issue 1-4-2: MG sharing mechanism between SSB based and CSI-RS based measurement?
· Proposals
· Option 1: (Xiaomi)
· The measurement gap sharing scheme defined in section 9.1.2 can be applied when UE requires measurement gaps to identify and measure on SSB based frequency layers and on CSI-RS based frequency layers. 
· Recommended WF
· Need more discussion. 

	Issue 1-4-2: MG sharing mechanism between SSB based and CSI-RS based measurement?

	Company
	Comments

	XXXMTK
	Need clarification.
According to RAN4 agreements, we do not have requirements for 
· intra-frequency CSI-RS measurement with gap and 
· intra-frequency CSI-RS measurement without gap but SMTC fully overlapped by gap
Therefore, gap sharing should only be applicable to 
· Inter-frequency CSI-RS measurement, and
· Other non-CSI-RS measurements that need gap

	CATT
	Need more clarification. If it means the Kinter defined in 9.1.2 is used for CSSFwithin_gap and the CSSF within_gap is also applied for inter-frequency CSI-RS based measurement, then we are fine with it. 

	OPPO
	Generally, we are ok with option 1. Further clarification may be helpful. 

	Xiaomi
	Our intention of this proposal is to introduce the existing gap sharing mechanism for SSB based measurement that need MG and CSI-RS based measurement that need MG, and we are fine with MTK’s clarification. 
Gap sharing should be applicable to 
· Inter-frequency CSI-RS measurement, and
· Other non-CSI-RS measurements that need gap

	Huawei
	In general, we agree the gap sharing scheme is also applied for CSI-RS measurement.  The gap sharing factor for intra-frequency measurement and inter-frequency/inter-RAT measurement is remained in CSI-RS measurement as well. 
It shall be noted that CSI-RS measurement may involve asscociatedSSB measurement, some clarification wording may be need to be considered.

	vivo 
	Clarification is needed on gap sharing for CSI-RS based measurement.

	Nokia
	In current spec, gap sharing is applied to indicate the ratio of the gap usage for intra-frequency and inter-frequency measurements. For CSI-RS measurement, gaps are only required for inter-frequency measurements, so it shall follow the gap sharing factor configured for inter-f part.
We understood this proposal intends to define additional sharing between CSI-RS and SSB on the gap instances for inter-frequency measurements. As we have assumed CSI-RS and SSB measurements share the same searchers, the simplest way is just fair sharing between them. More clarification would be good to better understand the proposal.



Companies views’ collection for 1st round 
Open issues 
 
CRs/TPs comments collection
	CR/TP number
	Title
	Comments collection

	R4-2100422 (CATT)
	CR on CSI-RS based L3 measurement
	Company AMTK: Scheduling availability part is pending on the conclusion of open issues. Other parts are fine to us

	
	
	vivo: should be revised depending on conclusion of scheduling restriction open issues.Company B

	
	
	Nokia: The update on scheduling restriction depends on the conclusion on above open issues.

	R4-2100718 (Xiaomi)
	CR on core requirement for CSI-RS L3 measurement
	Company AMTK: pending on the conclusion of Issue 1-4-2

	
	
	CATT: depending on the conclusion of sub-topic 1-4, from our view in issue 1-4-1, note 7 and note 9 are not needed. 

	
	
	vivo：There is no need to restrict gap configuration. For gap sharing, it would be better to be included in existing paragraph

	
	
	Nokia: This depends on the discussion of Issue 1-4-1 and 1-4-2.

	R4-2101150 (MTK)
	Maintenance CR for CSI-RS based L3 measurement requirements R16
	Huawei: colliding with R4-2101840. Some changes are also need to be corrected:
1.Correct note 6 in Table 9.1.5.1.1-1 in Table 9.1.5.1.2-1;
2.Delete note 7 in Table 9.1.5.1.3-1 as for NR-DC mode there is no such FR2 SCC where neighbour cell measurement is not required as PSCC and SCCs in FR2 are in the same band.

	
	
	vivo: For SFN acquisition in FR1, the time period should depend on SSB periodicity rather than CSI-RS periodicity.

	
	
	Nokia: One small comment on Minter,I,j, “configured by E-UTRA PCell” should also be applied to NR inter-RAT frequency layer? Probably it shall be placed after NR inter-RAT frequency layer.

	
	
	MTK
· To Huawei, the changes in 1840 seem independent to 1150. Maybe 2 CRs can be discussed separately?
· To vivo, thanks for the spot. Will correct it.
· To Nokia: Please check if the following new sentence aligns with your suggestion.
· Number of NR inter-frequency layers including both SSB and CSI-RS based, NR inter-RAT frequency layer configured by E-UTRA PCell, EUTRA inter-frequency measurement objects configured by E-UTRA PCell

	R4-2101394 (Nokia)
	38.133 CR on the CSI-RS based measurement requirements
	MTK: The sentence “Intra-frequency CSI-RS resources are completely contained within the active BWP bandwidth” is based on RAN4 agreement, cannot be removed.

	
	
	CATT: in introduction section, the associated SSB should be detectable rather than detected.

	
	
	Qualcomm: support MTK and disagree with CATT.
“Being detectable” is reasonable for measuring associated SSB.
“Being detected” is necessary prerequisite for measuring CSI-RS RRM resource.

	
	
	Huawei: the sentence “or if the timing error between the timing of the cell indicated by the cellId in the CSI-RS-CellMobility and the timing of the CSI-RS measurements exceeds [one] CP length” depends on the discussion conclusion.

	
	
	Nokia: 
To MTK, this condition is available in requirement applicability. We understood this is more a condition where requirement shall apply, but not a definition for intra-frequency CSI-RS resource.
To CATT: this is the condition for the UE to monitor CSI-RS resource, as defined by associatedSSB in RAN2 spec. “detected” seems to be correct wording.

	R4-2101838 (Huawei)
	CR on CSI-RS based intra-frequency scheduling restriction
	MTK: Regarding, “The CSI-RS symbols are within the configured slot as indicated in slotConfig of the corresponding CSI-RS resource to be measured for mobility.”
For CSI-RS with associated SSB, the reference timing for slotConfig is derived from the target cell to be measured. But for scheduling restriction, we are focus on whether to skip DL/UL data for UE’s serving cell. UE’s serving cell does not always have the same slot index with target cells 

	
	
	Huawei: We agree with MTK that the slotconfig boundary may be not aligned with serving cell. The intention of the sentence is to point out the CSI-RS resource locations. Nevertheless where the CSI-RS resources are shall be explicitly stated. Does MTK have good description?
MTK: A quick suggestion is to delete this last sentence completely. “CSI-RS symbols to be measured” seems already clear even without further definition.

	
	
	Vivo: depending on conclusion of issue 1-3-1

	
	
	Nokia: it depends on the discussion of scheduling restriction. 

	R4-2101840 (Huawei)
	Correction on CSSFoutsidegap
	MTK: OK

	
	
	

	R4-2101842 (Huawei)
	CR on CSI-RS measurement window and intra-frequency measurements
	MTK: pending on the conclusion of Issue 1-1-1

	
	
	vivo: depending on the conclusion of issue 1-1-1

	
	
	Nokia: it depends on the discussion of Issue 1-1-1.



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 1-1
	Issue 1-1-1: Whether the CSI-RS resources in the same MO can have different offset?
Tentative agreements:
The CSI-RS resources in the same MO can have different offset.  
Candidate options:
· Option 1a: (CATT, vivo, MTK, Qualcomm, OPPO, Xiaomi, Intel, Docomo, Apple)
· All CSI-RS resources in the same MO are configured in the same 5ms window. 
· Option 1b: (Nokia, Huawei, Docomo, CMCC)
· Different CSI-RS resources in the same MO may fall in different 5ms window. 
Recommendations for 2nd round:
Further discussion is needed. Further clarify the impact of option 1b on the UE implementation, measurement requirements and CSSF.

Issue 1-1-2: How to define the starting point of 5ms time window?
Tentative agreements:
None. 
Candidate options:
· Option 1a: (CATT, Qualcomm, OPPO, Xiaomi, vivo, Nokia, Apple)
· Define the starting point of the 5ms window as the slot boundary of the first configured L3 CSI-RS resource is located. 
· Option 1b: (Huawei)
· Define the starting point of the 5ms window based on the resource with smallest offset which may not be the first resource. 
· Option 2: (MTK)
· No need to define the starting point of the 5ms window. 
Recommendations for 2nd round:
Further discussion is needed. 
In moderator’s understanding, the meaning of first configured resource in option 1a is the resource with smallest offset (i.e. option 1b). But more views are needed. 
Companies please check whether the understanding is alignment in the 2nd round. 

	Sub-topic 1-2
	Issue 1-2-1: How to define the frequency offset for CSI-RS resource?
Tentative agreements:
No clarification on refFreqCSI-RS is needed in RAN4.  
Candidate options:
None. 
Recommendations for 2nd round:
No more discussion. 

	Sub-topic 1-3
	Issue 1-3-1: How to define the intra-frequency measurement scheduling restriction for TDD band?
Tentative agreements:
None. 
Candidate options:
· Option 1: (MTK, CATT, Qualcomm, OPPO, Xiaomi, Intel, Docomo, Apple)
· When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit on data OFDM symbols overlapped by CSI-RS resource symbols to be measured, and 1 OFDM symbols before and after each consecutive CSI-RS symbols, where the serving cell is taken as the symbol level timing reference. 
· Option 2: (Nokia, Docomo, Huawei, CATT)
· When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit PUCCH/PUSCH/SRS on CSI-RS resource symbols to be measured, and on 1 OFDM symbol before and after each consecutive CSI-RS symbols to be measured.
· Option 3: (vivo)
· When UE performs CSI-RS intra-frequency measurements in a TDD band, UE is not expected to transmit on data OFDM symbols overlapped by CSI-RS resource symbols to be measured, where the serving cell is taken as the symbol level timing reference. 
Recommendations for 2nd round:
Further discussion is needed.

Issue 1-3-2: The scheduling restriction for intra-band and inter-band CA?
Tentative agreements:
For intra-band carrier aggregation, the scheduling restriction due to a given serving cell should also apply to all other serving cells in the same band. 
Candidate options:
· Option 1: 
· For inter-band carrier aggregation in FR2, there are no scheduling restrictions on the serving cells in the bands due to CSI-RS based measurement in different bands, provided that UE is capable of independent beam management on this FR2 band pair. 
Recommendations for 2nd round:
Further discuss on the inter-band CA case. 

Issue 1-3-3: Applicability of scheduling restricitons?
Tentative agreements:
None. 
Candidate options:
· Option 1: (MTK, CATT, Qualcomm, OPPO, Xiaomi, Nokia)
· No more clarification on applicability of the scheduling restriction is needed. 
· Option 2: (vivo)
· Scheduling restriction only apply if intra-frequency CSI-RS measurement requirements apply according to the applicability rules defined 9.10.1 and 9.10.2.2. 
· Option 3: (Huawei)
· Scheduling restriction only apply if the CSI-RS resources on one frequency layer are configured within a window of up to 5ms where the measurements of CSI-RS on the frequency layer are to be performed. (Time domain restriction applies). 
Recommendations for 2nd round:
Further discussion is needed. 

	Sub-topic 1-4
	Issue 1-4-1: MG configuration for SSB based and CSI-RS based measurement?
Tentative agreements:
No agreement is needed. 
Candidate options:
None. 
Recommendations for 2nd round:
No more discussion.

Issue 1-4-2: MG sharing mechanism between SSB based and CSI-RS based measurement?
Tentative agreements:
None. 
Candidate options:
· Option 1
· Gap sharing defined in 9.1.2 should be applicable to 
· Inter-frequency CSI-RS measurement, and
· Other non-CSI-RS measurements that need gap. 
Recommendations for 2nd round:
Further discussed is needed. 



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

	#1
	WF on core part maintenance of CSI-RS based L3 measurement requirements
	Apple





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

	R4-2100422 (CATT)
	CR on CSI-RS based L3 measurement
	To be revised 
(To address the comments in the 1st round). 

	R4-2100718 (Xiaomi)
	CR on core requirement for CSI-RS L3 measurement
	To be revised.
(To address the comments in the 1st round).

	R4-2101150 (MTK)
	Maintenance CR for CSI-RS based L3 measurement requirements R16
	To be revised.
(To address the comments in the 1st round).

	R4-2101394 (Nokia)
	38.133 CR on the CSI-RS based measurement requirements
	To be revised.
(To address the comments in the 1st round).

	R4-2101838 (Huawei)
	CR on CSI-RS based intra-frequency scheduling restriction
	Noted
(Merged into R4-2100422)

	R4-2101840 (Huawei)
	Correction on CSSFoutsidegap
	Agreed

	R4-2101842 (Huawei)
	CR on CSI-RS measurement window and intra-frequency measurements
	To be revised.
(To be updated according to the discussion on issue 1-1-1).



Discussion on 2nd round (if applicable)

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

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



Topic #2: CSI-RS RRM performance requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-20xxxxx
	Company A
	Proposal 1:
Observation 1:

	R4-2100423
	CATT
	Observation 1: When the sample number is 5, the absolute measurement error can be within ±1.5dB for the Es/Iot = -5.97dB and within ±1dB for Es/Iot = -3.97dB in FR1. 
Observation 2: When the sample number is 5, the absolute measurement error can be within ±2.5dB for the Es/Iot = -5.97dB and within ±2dB for Es/Iot = -3.97dB in FR2. 
Observation 3: When the sample number is 5, the relative measurement error can be within ±1.5dB for the Es/Iot = -5.97dB and within ±1dB for Es/Iot = -3.97dB in FR1. 
Observation 4: When the sample number is 5, the relative measurement error can be within ±2dB for the Es/Iot = -5.97dB and within ±1.5dB for Es/Iot = -3.97dB in FR2. 

	R4-2100424
	CATT
	Observation 1: When the sample number is 5, the absolute measurement error can be within ±1.5dB for the Es/Iot = -5.97dB and within ±1dB for Es/Iot = -3.97dB in FR1. 
Observation 2: When the sample number is 5, the absolute measurement error can be within ±2.5dB for the Es/Iot = -5.97dB and within ±2dB for Es/Iot = -3.97dB in FR2. 
For relative accuracy: 
Observation 3: When the sample number is 5, the relative measurement error can be within ±1.5dB for the Es/Iot = -5.97dB and within ±1dB for Es/Iot = -3.97dB in FR1. 
Observation 4: When the sample number is 5, the relative measurement error can be within ±2dB for the Es/Iot = -5.97dB and within ±1.5dB for Es/Iot = -3.97dB in FR2.

	R4-2100425
	CATT
	Observation 1: When the sample number is 5, the absolute measurement error can be within ±1.5dB for the Es/Iot = -5.97dB and Es/Iot = -3.97dB in FR1. 
Observation 2: When the sample number is 5, the absolute measurement error can be within ±2.5dB for the Es/Iot = -5.97dB and within ±2dB for Es/Iot = -3.97dB in FR2. 
Observation 3: When the sample number is 5, the relative measurement error can be within ±1.5dB for the Es/Iot = -5.97dB and within ±1dB for Es/Iot = -3.97dB in FR1. 
Observation 4: When the sample number is 5, the relative measurement error can be within ±2dB for the Es/Iot = -5.97dB and within ±1.5dB for Es/Iot = -3.97dB in FR2. 
Observation 5：When the Es/Iot of CSI-RS resources reach to a certain value, the accuracy of CSI-SINR measurement will degrade as the value of Es/Iot increase. 
Observation 6：The CSI-SINR measurement error indicated by delta SINR will reach to almost 3dB when the Es/Iot = 10dB. 

	R4-2100426
	CATT
	Proposal 1: For the case 1 (the timing offset between the reference measurement timing and the target CSI-RS in one layer is smaller or equal to CP), reuse the accuracy requirements of SS-RSRP measurement. 
Proposal 2: Do not define CSI-RS based measurement requirements for case 2 in R16.

	R4-2100428
	CATT
	Proposal 1: For the case 1 (the timing offset between the reference measurement timing and the target CSI-RS in one layer is smaller or equal to CP), reuse the accuracy requirements of SS-SINR measurement. 
Proposal 2: Do not define CSI-RS based measurement requirements for case 2 in R16. 
Proposal 3: The upper limit of Es/Iot for CSI-SINR measurement is defined as 10dB for case 1. 

	R4-2100429 
	CATT
	CR on performance requirement for CSI-RSRP

	R4-2100430
	CATT
	CR on performance requirement for CSI-RSRQ

	R4-2100431
	CATT
	CR on performance requirement for CSI-SINR

	R4-2100717
	Xiaomi
	Proposal 1: When the timing offset between the reference measurement timing and the target CSI-RS in one layer is smaller or equal to CP, the accuracy requirement defined for SSB L3 measurement can be reused for CSI-RS L3 measurement.
Proposal 2: The CSI-RS L3 accuracy requirement are defined with 5 measurement samples.
Proposal 3: When the timing offset between the reference measurement timing and the target CSI-RS in one layer is larger than CP length but smaller or equal to 2*CP length, additional 1dB in FR1 and 2dB in FR2 relaxed accuracy requirement is considered on the basis of the CSI-RS L3 accuracy requirement defined for case 1. 
Proposal 4: If the timing offset between the reference measurement timing and the target CSI-RS in one layer is larger than 2*CP length, no CSI-RS L3 accuracy requirement is defined.
Proposal 5: Introduce the feedback signalingignalling of timing offset information to inform the gNB whether the timing offset is larger than the CP length or not.

	R4-2100719 
	Xiaomi
	CR on CSI-RSRP performance requirement for CSI-RS L3 measurement

	R4-2100720 
	Xiaomi
	CR on CSI-RSRQ performance requirement for CSI-RS L3 measurement

	R4-2100721
	Xiaomi
	CR on CSI-SINR performance requirement for CSI-RS L3 measurement

	R4-2100861
	CMCC
	Proposal 1: it is proposed to specify two sets of L3 CSI-RSRP/CSI-RSRQ/CSI-SINR measurement accuracy requirements:
•	Specify one set of requirements for the case that timing offset <= CP
•	Specify another set of requirements for CP < timing offset <= Y, Y could be 2*CP or other value
Proposal 2: To move forward, we are OK to define CSI-RSRP/CSI-RSRQ/CSI-SINR measurement accuracy requirements with 5 samples. 
Proposal 3: To move forward, we are also fine to reuse the accuracy requirements of SS-RSRP/ SS-RSRQ/ SS-SINR for the case of CSI-RS measurement with timing offset within CP.

	R4-2100862
	CMCC
	Simulation results of CSI-RSRP

	R4-2100863
	CMCC
	Simulation results of CSI-RSRQ

	R4-2100864
	CMCC
	Simulation results of CSI-SINR

	R4-2100865
	CMCC
	Proposal 1: for the case that timing offset is within CP, the upper limit of Ês/Iot to apply the CSI-SINR requirements is proposed to reuse the upper bound of SS-SINR, which is 25dB.
Proposal 2: for the case that timing offset is larger than CP, the upper limit of Ês/Iot to apply the relaxed requirements can be further discussed.

	R4-2101152
	MediaTek Inc.
	Proposal 1: Specify CSI-RSRP accuracy requirement with the absolute timing offset between UE’s FFT window and the target CSI-RS no larger than 0.9*CP.
Proposal 2: Do not specify CSI-RSRP accuracy requirements for other timing offset values.
Proposal 3: The absolute CSI-RSRP accuracy requirements with the absolute timing offset between UE’s FFT window and the target CSI-RS no larger than 0.9*CP are the same as SSB, i.e., 
· FR1 intra-frequency: ±4.5dB @ Es/Iot≥-6dB
· FR2 intra-frequency: ±6dB @ Es/Iot≥-6dB
· FR1 inter-frequency: ±4.5dB @ Es/Iot≥-6dB
· FR2 inter-frequency: ±6dB @ Es/Iot≥-4dB 
Proposal 4: The relative CSI-RSRP accuracy requirements with the absolute timing offset between UE’s FFT window and the target CSI-RS no larger than 0.9*CP are the same as SSB, i.e., 
· FR1 intra-frequency: ±3dB @ Es/Iot≥-6dB
· FR2 intra-frequency: ±6dB @ Es/Iot≥-6dB
· FR1 inter-frequency: ±4.5dB @ Es/Iot≥-6dB
· FR2 inter-frequency: ±6dB @ Es/Iot≥-4dB 

	R4-2101153
	MediaTek Inc.
	Proposal 1: Specify CSI-SINR accuracy requirement based on one of the following 2 options
· Option 1: 0 ≤ TΔ ≤CP/2 with Es/Iot ≤ 25dB
· Option 2: |TΔ |≤CP/2 with Es/Iot ≤ X dB, where X is within the range of 0 to 10dB
Proposal 2: Do not specify a 2nd CSI-RSRP accuracy requirement for other timing offset values.
Proposal 3: The absolute CSI-SINR accuracy requirements with the timing offset between UE’s FFT window and the target CSI-RS within [TBD] are the same as SSB, i.e., 
· FR1 intra-frequency: ±3.5dB @ Es/Iot≥-6dB
· FR2 intra-frequency: ±3.5dB @ Es/Iot≥-6dB
· FR1 inter-frequency: ±3.5dB @ Es/Iot≥-6dB
· FR2 inter-frequency: ±3.5dB @ Es/Iot≥-4dB 
Proposal 4: The relative CSI-SINR accuracy requirements with the timing offset between UE’s FFT window and the target CSI-RS within [TBD] are the same as SSB, i.e., 
· FR1 inter-frequency: ±4dB @ Es/Iot≥-6dB
· FR2 inter-frequency: ±4dB @ Es/Iot≥-6dB 

	R4- 2101203
	Qualcomm CDMA Technologies
	Observation1: if the timing offset is within a [CP], baseband accuracy of CSI-RSRP can be chosen to be within +/-2.0dB assuming 5 sample average for both FR1 and FR2. For FR2 with cell timing offset up to 3us, the RSRP baseband accuracy is up to +/-4.0dB.
Proposal1: Reuse the accuracy requirements of SS-RSRP for CSI-RSRP assuming 5-sample average for smaller cell timing offset within a CP, i.e. +/-4.5dB for FR1 and +/-6.0dB for FR2 combining both baseband and RF margins.
Proposal1.1: RAN4 to discuss if the FR2 RSRP accuracy requirement shall be relaxed to +/-8.0dB for 3us cell timing offset. 
Proposal1.2: It is up to NW implementation for determining the validity of CSI-RSRP or pruning the CSI-RSRP reports with less confidence.
Observation2: For FR1, if the cell timing error is within a CP, baseband SNR accuracy is shown to be +/-2.5dB assuming 5 sample averaging. For FR2, simulations show +/-1.5dB for cell timing error within a CP and +/-4dB for the timing error up to 3us.  
Proposal2: assuming 1dB implementation margin, the FR1 and FR2 CSI-SINR accuracy can be +/-3.5dB for cell timing offset within a CP. 
Proposal2.1: RAN4 to discuss if FR2 CSI-SINR accuracy requirement can be relaxed to +/-5.0dB for larger cell timing offset at 3us.
Proposal3: CSI-RSRQ accuracy is +/-3.5dB for both FR1 and FR2 at -6dB Es/Iot assuming 5-sample average for smaller timing offset within [CP].
Proposal4: new test cases for CSI-RS based L3 measurement performance requirements shall NOT be defined for FR1, FDD, intra-frequency measurements.
Proposal5: new test cases for CSI-RS based L3 measurement performance requirements shall NOT be defined for FR2 intra-frequency measurements with larger cell timing offset beyond [CP] unless the performance requirements can be relaxed correspondingly.  

	R4-2101395
	Nokia, Nokia Shanghai Bell
	Observation#1: The CSI-RS based measurement with large timing difference does not provide qualified measurement results.
Proposal1: In Rel16, the UE is not required to measure the CSI-RS resource if the timing difference exceeds a threshold. 
Proposal2: The CSI-RS based measurement performance shall be defined when the timing offset is within one or twice of the CP length. 
Proposal3: The accuracy performance is defined according to either of the following options: 
· Option1: Adopt the same number of samples as SSB-based measurement i.e. 5 samples, and define a better accuracy performance based on the simulation results.
· Option2: Adopt a smaller number of samples i.e. 3 samples, and define the accuracy performance comparable with the performance of SSB-based measurement. 

	R4-2101396
	Nokia, Nokia Shanghai Bell
	38.133 draftCR on the CSI-RSRP accuracy requirements 

	R4-2101397
	Nokia, Nokia Shanghai Bell
	Simulation results of CSI-RSRP

	R4-2101413
	Intel Corporation
	Proposal 1: all CSI-RS resources in the same MO have the same periodicity.
Observation 1: the timing offset between the reference measurement timing and the target CSI-RS in one layer is equal to 1 CP, 0.8dB performance degradation is observed.
Observation 2: the timing offset between the reference measurement timing and the target CSI-RS in one layer is equal to 2 CP, 1.5dB performance degradation is observed.
Observation 3: the timing offset between the reference measurement timing and the target CSI-RS in one layer is equal to 3us, 3dB performance degradation for SCS=120KHz is observed.
Proposal 2: Define CSI-RS accuracy performance requirement based on 2CP timing offset, if the timing offset is larger than 2CP, 1.5dB performance degradation is expected.
Proposal 3: Define 5 samples for CSI-RSRP measurement accuracy requirements.

	R4-2101532
	OPPO
	Proposal 1: Two options are recommended for accuracy requirements for FR1 and FR2:
· Option 1: Define 1 set of relaxed accuracy requirements with the timing offset smaller or equal to 3us
· E.g., relax the requirement of CSI-RSRP accuracy by ~1.0dB for FR1 and ~3.0dB for FR2 compared to SSB-RSRP’s.
· Option 2: Define 2 sets of accuracy requirements with 2 timing offset limit, 
· Case 1: Reuse the accuracy requirements with timing offset smaller or equal to CP
· Case 2: Relax the requirement of CSI-RSRP with timing offset from Cp to 2*CP 
· E.g., relax the requirement of CSI-RSRP accuracy by ~1.0dB for FR1 and ~3.0dB for FR2 compared to SSB-RSRP’s.
Proposal 2: The principle of defining CSI-RSRP accuracy requirements shall apply for measurement accuracy requirements for CSI-RSRQ and CSI-SINR. 
Proposal 3:  One test configuration is recommended for each test case even if 2 sets of accuracy requirements were defined.
Proposal 4:  RAN4 test configurations shall exclude FDD duplex mode at least for intra-frequency measurement test cases.

	R4-2101768
	vivo
	Simulation results of CSI-RSRP

	R4-2101769
	vivo
	Proposal 1: Defining one set of accuracy requirements for CSI-RSRP measurement.
Proposal 2: The accuracy requirements of CSI-RSRP measurement is to reuse SS-RSRP measurement accuracy requirements in both FR1 and FR2.
Proposal 3: The timing offset between between the reference measurement timing and the target CSI-RS in one layer, within which CSI-RSRP accuracy requirements apply, is smaller or equal to CP.
Proposal 4: Number of samples for defining CSI-RSRP measurement accuracy requirements is 5.
Proposal 5: RAN4 to further discuss whether UE is required/necessary to report the CSI-RSRP measurement results when actual timing offset is beyond the timing offset threshold CP.

	R4-2101770
	vivo
	Simulation results of CSI-RSRQ

	R4-2101771
	vivo
	Proposal 1: Defining one set of accuracy requirements for CSI-RSRQ measurement.
Proposal 2: The accuracy requirements of CSI-RSRQ measurement are to reuse SS-RSRQ measurement accuracy requirements in both FR1 and FR2.
Proposal 3: The timing offset between between the reference measurement timing and the target CSI-RS in one layer, within which CSI-RSRQ accraucy requirements shall apply, is smaller or equal to CP.
Proposal 4: Number of samples for defining CSI-RSRQ measurement accuracy requirements is 5.
Proposal 5: RAN4 to further discuss whether UE is required/necessary to report the CSI-RSRQ measurement results when actual timing offset is beyond the timing offset threshold CP.

	[bookmark: _Hlk61970039]R4-2101772
	vivo
	Simulation results of CSI-SINR

	R4-2101773
	vivo
	Proposal 1: Defining one set of accuracy requirements for CSI-SINR measurement.
Proposal 2: The accuracy requirements of CSI-SINR measurement requirements are to reuse SS-SINR measurement accuracy requirement in both FR1 and FR2.
Proposal 3: The timing offset between between the reference measurement timing and the target CSI-RS in one layer, within which CSI-SINR accraucy requirements apply, is smaller or equal to CP.
Proposal 4: Number of samples for defining CSI-SINR measurement accuracy requirements is 5.
Proposal 5: RAN4 to further discuss whether UE is required/necessary to report the CSI-SINR measurement results when actual timing offset is beyond the timing offset threshold CP.
Proposal 6: The upper limit of Ês/Iot for CSI-SINR accuracy can be set as 25dB.

	R4-2102799
	Huawei, HiSilicon
	Proposal 1: Update the threshold in Case 1 from CP to CP/2, and re-use the SS-RSRP accuracy.
Proposal 2: Define requirements for Case 2 with timing error between CP/2 and 1.5*CP.
Proposal 3: No need for NW to know whether the timing offset is <= CP (or other threshold) for a CSI-RS resource.
Proposal 4: Use 5 samples as assumption for defining CSI-RSRP measurement accuracy requirements.

	R4-2102800
	Huawei, HiSilicon
	Proposal 1: define two sets of accuracy requirements for CSI-SINR:
· Case 1: timing error is <= CP/2, and the upper limit of Es/Iot condition is 25dB (same as SS-SINR), and the accuracy is [7.5]dB
· Case 2: timing error is <= 1.5*CP, and the upper limit of Es/Iot condition is 12dB, and the accuracy is also [7.5]dB

	R4-2102801
	Huawei, HiSilicon
	draftCR on CSI-SINR accuracy requirements



Open issues summary
Sub-topic 2-1 CSI-RSRP measurement accuracy requirements
Bachground: 
In RAN4#97e meeting, it was agreed [WF R4-2017367] that: 
	Specify the following L3 CSI-RSRP measurement accuracy requirements
· Case 1: the timing offset between the reference measurement timing and the target CSI-RS in one layer is smaller or equal to [CP]
· FFS: Reuse the accuracy requirements of SS-RSRP
· FFS on whether gNB needs to know that the timing offset is smaller or equal to CP and how to provide such information if needed
· FFS: Case 2: the timing offset between the reference measurement timing and the target CSI-RS in one layer is larger than [CP]
· Reference measurement timing for one layer is the 
· Intra-frequency case: Serving cell timing
· Inter-frequency case: Up to UE implementation and shall be based on the timing of one of the target cells
· Note: UE may use a single or multiple reference measurement timings for different measurements on different symbols



Issue 2-1-1: The upper bound of timing offset for case 1?
· Proposals
· Option 1: (CATT, Xiaomi, CMCC, Nokia, OPPO, vivo)
· CP. 
· Option 2: (MTK)
· 0.9*CP. 
· Option 3: (Nokia, Intel)
· 2*CP. 
· Option 4: (Huawei)
· CP/2. 
· Recommended WF
· Option 1 is recommended as majority view. 

	Issue 2-1-1: The upper bound of timing offset for case 1?

	Company
	Comments

	XXXMTK
	Support Option 2.
We suggest Option 2 to add some margin for delay spread and UE’s timing estimation error. Please note that in previous meeting, the agreements was “smaller or equal to [CP]”, which implies [CP] is also in the scope of Case 1.

	CATT
	Support the recommended WF. From companies’ simulation results, it can be seen that the accuracy of CSI-RSRP measurement can be comparable to SS-RSRP when the timing offset is within CP. Actually the accuracy of CSI-RS based measurement is a little better than SSB based measurement. It already has margin by reusing the SSB based measurement requirements. 

	Qualcomm
	Option1 is supported.

	OPPO
	Option 1 or 2 is fine. 

	Xiaomi
	Support option 1

	Intel
	Fine with option 1.

	CMCC
	Support the recommended WF (option 1)

	Huawei 
	We can compromise to option 1.

	vivo
	Support the recommended WF

	Nokia
	We are fine with Option 1 or Option 3. 
From the simulation, there is not much difference when timing error is set to CP and 2*CP. Option 1 may restrict a bit the applicability of the CSI-RS measurement.  

	Apple
	Option 1 is ok



Issue 2-1-2: The CSI-RSRP measurement accuracy requirements for case 1?
· Proposals
· Option 1: (CATT, Xiaomi, CMCC, MTK, Qualcomm, OPPO, vivo, Huawei)
· Reuse the accuracy requirements of SS-RSRP measurement. 
· Option 2: (Intel)
· 1.5dB performance degradation than SS-RSRP measurement. 
· Option 3: (Nokia)
· A better accuracy than SS-RSRP measurement if using 5 samples. 
· Reuse the accuracy of SS-RSRP measurement if using 3 samples. 
· Recommended WF
· Option 1 is recommended as majority view. 

	Issue 2-1-2: The CSI-RSRP measurement accuracy requirements for case 1?

	Company
	Comments

	XXXMTK
	Support Option 1

	CATT
	Support the recommended WF. Same comment as issue 2-1-1. 

	Qualcomm
	Option1 is supported.

	OPPO
	Option 1 is fine. 

	Xiaomi
	Support option 1

	Intel
	Fine with the recommended WF.

	CMCC
	Option 1.

	Huawei
	Support option 1.

	vivo
	Support the recommended WF

	Nokia
	We do not agree with the recommended WF.
As discussed in the paper, CSI-RS is configured at the cost of wider bandwidth and more network resources. If same measurement performance is to be expected, there is no strong reason for network to configure CSI-RS based measurement.  

	apple
	Option 1



Issue 2-1-3: Whether to define CSI-RS measurement accuracy requirements for case 2?
· Proposals
· Option 1: (CATT, MTK, Qualcomm)
· No. 
· Option 2: (Xiaomi, CMCC, Huawei, OPPO)
· Yes. 
· Option 3: (Qualcomm)
· RAN4 to discuss if the FR2 RSRP accuracy requirement shall be relaxed to +/-8.0dB for 3us cell timing offset. 
· It is up to NW implementation for determining the validity of CSI-RSRP or pruning the CSI-RSRP reports with less confidence. 
· Recommended WF
· Need more discussion. 

	Issue 2-1-3: Whether to define CSI-RS measurement accuracy requirements for case 2?

	Company
	Comments

	XXXMTK
	Support Option 1.
It will be an endless discussion to for case 2 including how many offset regions need to be considered, the boundary between adjacent regions and their individual accuracy requirement. 

	CATT
	Support option 1. No need to define case 2 in R16 and at least in FR1 CP length for timing offset is enough to cover normal synchronization cases. 

	Qualcomm
	For FR1, 1CP is an acceptable time offset that can be expected in the real deployment. For FR2, more degradation happens beyond 1CP. Therefore, we will compromise to option1 to unify the requirements for both FRs and eventually reduce the complication of test cases. 

	OPPO
	We see the degradation in Case 2, and propose to define relaxed requirement. But if most companies go to option 1 to reduce the tests, we can also compromise to option 1.

	Xiaomi
	Support option 2, we prefer to define the 2nd set of accuracy requirement for case 2 with the upper bound of timing offset. We can also compromise to option 1 if companies are fine with option 1.

	Intel
	Fine with option 1 to reduce test case number.

	CMCC
	To move forward, if most companies prefer to specify one set requirements, we also fine. 
In our view, the key issue is to guarantee the measurement performance of CSI-RS measurement, which is no worse than SSB based measurement (better performance is preferred, to move forward, we are also fine to reuse the requirements for SSB based measurement), since the original consideration to specify the requirements for CSI-RS based L3 measurement is that CSI-RS based measurement is expected to have better performance compared with SSB based measurement due to the finer beam. However, due to the single FFT assumption, situation is different for different scenario. Based on above consideration, case 1 with good measurement performance is necessary. For case 2, our consideration is to enlarge the usage scenario of CSI-RS L3 measurement. If most of companies prefer to only specify requirements for case 1, to move forward, we are also fine with that provided the measurement performance of case 1 is no worse than SSB based measurement.

	Huawei
	We can compromise to option 1 to move forward.

	vivo
	Support option 1.  It is not clear what is the use case for relaxed requirements. The results are not comparable if accuracis are different. Furthermore, since CSI-RS based measurement should follow timing of associated SSB according to procedure specified in RAN1/2 spec, we don’t see necessity to enhance the requirements for single FFT measurement.

	Nokia
	We also prefer single set of requirements for simplicity. 

	Apple
	Option 1.



Issue 2-1-4: If the answer of issue 2-1-3 is yes, the accuracy requirements for case 2?
· Proposals
· Option 1: (Xiaomi)
· Additional 1dB in FR1 and 2dB in FR2 on the basis of the requirements of case 1. 
· Option 2: (OPPO)
· Additional 1dB in FR1 and 3dB in FR2 on the basis of the requirements of case 1. 
· Recommended WF
· Need more discussion. 

	Issue 2-1-4: If the answer of issue 2-1-3 is yes, the accuracy requirements for case 2?

	Company
	Comments

	XXXMTK
	Neither.
We are not sure if adding 1 dB sufficient for all remaining timing offset, e.g., larger than [CP] to the whole OFDM symbol length.

	CATT
	Not needed

	OPPO
	Pending on issue 2-1-3.

	Xiaomi
	Pending on conclusion on whether to introduce the accuracy requirements for case 2.



Issue 2-1-5: If the answer of issue 2-1-3 is yes, the upper bound of timing offset for case 2?
· Proposals
· Option 1: (Xiaomi, CMCC, OPPO)
· 2*CP. 
· Option 2: (Huawei)
· 1.5*CP. 
· Recommended WF
· Need more discussion. 

	Issue 2-1-5: If the answer of issue 2-1-3 is yes, the upper bound of timing offset for case 2?

	Company
	Comments

	XXXMTK
	Pending on the conclusion of issue 2-1-3 and how much we are going to relax (Issue 2-1-2)

	CATT
	Not needed

	OPPO
	Pending on issue 2-1-3.

	Xiaomi
	Pending on conclusion on whether to introduce the accuracy requirements for case 2. If yes, we think 2*CP is the appropriate value according to the simulation results from companies.



Issue 2-1-6: Whether gNB need to know the timing offset?
· Proposals
· Option 1: (Xiaomi, Nokia)
· Yes. 
· Option 2: (Huawei)
· No
· Recommended WF
· Need more discussion. 

	Issue 2-1-6: Whether gNB need to know the timing offset?

	Company
	Comments

	XXXMTK
	Support Option 2 (No)
As we explained in last meeting, this is like SNR side condition. Network does not need to know the SNR side condition that UE performed measurement. What RAN4 needs to do is to specify requirements under certain side condition. This applies also to the timing offset issue here.

	CATT
	Support option 2. Agree with MTK’s view, NW need not to know the timing offset just like the other side conditions. 

	Qualcomm
	Option2 is supported.

	OPPO
	Option 2 is supported.

	Xiaomi
	Question for clarification to the proponent of option 2, if no need to feedback the timing offset information, how the gNB know to use which set of accuracy requirement to evaluate the reported measurement result is reliable or not?

	Huawei
	Support option 2.
To Xiaomi’s question, we do not think such information is needed at gNB side. Timing offset is a side condition, but there are also other side conditions such as Es/Iot. So far, gNB does not know whether the Es/Iot for a resource is >= -6dB or not, and we have not seen particular issue from the filed due to missing of such information. 
In the end, it would be up to UE to decide whether to measure and report for a resource. From specification point of view, what is defined is a set of side conditions and corresponding requirements. If the side conditions are fulfilled for a CSI-RS resource, then UE should meet the accuracy requirements for this CSI-RS resource.

	vivo
	Support option 2

	Nokia
	We support Option1.
To clarify this a bit, the network may not have to know the exact timing offset, but it needs to know, explicitly or implicitly, if the received measurement result is qualified or not (i.e. if the performance requirement shall apply) in order to make further mobility decision. Otherwise, the network has to assume same performance level for all received measurement results which may lead to false handover decision.     

	apple
	Option 2 



Issue 2-1-7: If the answer of issue 2-1-6 is yes, how to provide the timing offset information to the gNB?
· Proposals
· Option 1: (Xiaomi)
· Introduce the feedback signalingignalling of timing offset information. 
· Other options not precluded
· Recommended WF
· Need more discussion. 

	Issue 2-1-7: If the answer of issue 2-1-6 is yes, how to provide the timing offset information to the gNB?

	Company
	Comments

	XXXMTK
	No
It is not preferred to consider adding new mechanism for Rel-16 at this late stage.

	CATT
	Not needed. 

	Xiaomi
	Pending on the conclusion on issue 2-1-6.

	Nokia
	We agree the feedback of timing offset would help the network understand the performance level, especially if multiple sets of performance requirements are defined. But considering Rel16 timeframe, it seems unlikely to define any new signaling from UE to network. The simplest approach is probably not measure or report if the timing offset exceeds a threshold. Further optimization may be considered in future releases. 



Issue 2-1-8: UE behaviour when the timing offset is beyond the threshold defined above?
· Proposals
· Option 1: (Nokia)
· The UE is not required to measure the CSI-RS resource if the timing difference exceeds a threshold. 
· Option 2: (vivo)
· RAN4 to further discuss whether UE is required/necessary to report the CSI-RSRP measurement results when actual timing offset is beyond the timing offset threshold CP.
· Other options not precluded. 
· Recommended WF
· Need more discussion. 

	Issue 2-1-8: UE behaviour when the timing offset is beyond the threshold defined above?

	Company
	Comments

	XXXMTK
	Support Option 1. 
Maybe the sentence can be revised like: UE is not required to meet the requirements if the timing difference exceeds a threshold. 

	CATT
	Fine with option 1. 

	Qualcomm
	Option1
We would further propose Option1a the time offset could be considered as a side condition which can be introduced in 38.133 B.2 and further captured in 9.10.3.2	Requirements applicability

	OPPO
	Option 1 is fine.

	Xiaomi
	OK with option 1, no accuracy requirement is required if the timing offset is larger than a threshold.

	Intel
	Option 1. No accuracy requirement is needed in such case.

	Huawei
	We understand timing offset is being discussed in RAN4 as a side condition for accuracy requirements, so what could be captured is that UE is not required to meet the accuracy requirements if the timing difference exceeds a threshold.

	vivo
	Option 1 is fine and it should be added to applicability rule for CSI-RS based measurement.
Our understanding of option 1 is UE doesn’t measure the CSI-RS resource if timing offset beyond the threshold and thus no results will be reported. 

	Nokia
	Support Option 1.
We agree the side condition is required in performance section. In addition, we need further clarify the UE behavior in the core part. If the UE detects the timing offset exceeds a threshold, it may or may not keep the measurement but should not report to the network. This can be considered as implicit indication that the measurement result does not meet the requirement hence to avoid false handover decision at the network side.  

	Apple
	Option 1 is ok. However, it may be worthwhile to introduce UE capability to handle this. Otherwise, CSI-RS L3 measurement may not be as useful as planned. 



Sub-topic 2-2 CSI-RSRQ measurement accuracy requirements
Moderator: For defining CSI-RSRQ measurement requirements, it was agreed in last meeting to follow the same principle of CSI-RSRP measurement. So the conclusions of the issues in sub-topic 2-1 will be reused for CSI-RSRQ measurement unless there are technical issues realized. 

Sub-topic 2-3 CSI-SINR measurement accuracy requirements
Issue 2-3-1: The upper limit of Es/Iot for CSI-SINR measurement with timing offset(T△)?
· Proposals
· Option 1: (CATT)
· Es/Iot ≤ 10dB for the case that timing offset is within CP. 
· Option 2: (CMCC, vivo)
· Es/Iot ≤ 25dB for the case that timing offset is within CP. 
· Option 3: (MTK)
· Es/Iot ≤ 25dB for the case 0 ≤T△ ≤CP/2. 
· Option 4: (MTK)
· Es/Iot ≤ X dB for the case |T△| ≤CP/2, where X is within the range of 0 to 10dB. 
· Option 5: (Huawei)
· Two set of  Es/Iot based on timing difference: 
· Case 1: Es/Iot ≤ 25dB for the case timing error is <= CP/2; 
· Case 2: Es/Iot ≤ 12dB for the case timing error is <= 1.5*CP; 
· Recommended WF
· Need more discussion. 

	Issue 2-3-1: The upper limit of Es/Iot for CSI-SINR measurement with timing offset(T△)?

	Company
	Comments

	XXXMTK
	Support Option 3 or 4. 
From our simulation results, we identified that positive and negative timing offsets have different impact to the accuracy requirement. Due CP we can still guarantee ISI free in one case, but not for the other one. We are also fine if companies need more time to check positive and negative timing offsets before reaching conclusions.
BTW, we found some companies did not actually provide results at high SNR region, which is expected to be more sensitive to ISI than low SNR region. It is better than all companies can look at the issue from the most critical angle before reaching conclusions.

	CATT
	Support option 1. 
From the simulation results, the accuracy has degradation with timing offset at high Es/Iot. There are two solutions for this issue. One is to keep the same range of timing offset (e.g. CP) as other CSI-RS based measurement but degrade the upper limit of Es/Iot (option 1), and the other one is to limit the timing offset and keep the higher Es/Iot(option 3). From the alignment with other CSI-RS based measurement, we prefer the first way (option 1). 

	Qualcomm
	Option1, considering the typical scenario of enabling CSI-RS RRM is on the cell edge. 

	OPPO
	Option 1 is fine.

	CMCC
	Our preference is option 2. However, we also understand the issue exist for higher side condition. In order to guarantee the measurement performance, to move forward, we can consider to lower the upper limit provided that the CSI-SINR measurement performance is no worse than SS-SINR. One alternative option is option 1a: Es/Iot ≤ [18]dB for the case that timing offset is within CP.

	Huawei
	We are fine to define requirements either based on Case 1 of option 5 or based on option 1. 

	vivo
	We support option 2. Option 3 is also fine with us. We are not expecting worse accuracy requirements in NR than in LTE.

	apple
	Continue the discussion based on the two options identified in GTW



Issue 2-3-2: The CSI-SINR measurement accuracy requirements under the condition in issue 2-3-1?
· Proposals
· Option 1: (CATT, CMCC, MTK, Qualcomm, vivo)
· Reuse the accuracy requirements of SS-SINR measurement. 
· Option 2: (Huawei)
· [7.5]dB for case 1 and case 2. 
· Recommended WF
· Need more discussion. 

	Issue 2-3-2: The CSI-SINR measurement accuracy requirements under the condition in issue 2-3-1?

	Company
	Comments

	XXXMTK
	Support Option 1, but suggest to conclude Issue 2-3-1 first.

	CATT
	Support option 1. 

	Qualcomm
	Option1

	OPPO
	Option 1.

	CMCC
	Option 1

	Huawei
	We can compromise to option 1.

	vivo
	Support option 1

	apple
	Option 1



Companies views’ collection for 1st round 
Open issues 

CRs/TPs comments collection
	CR/TP number
	Title
	Comments collection

	R4-2100429 (CATT)
	CR on performance requirement for CSI-RSRP
	Company AMTK: missing 60KHz in FR1 and FR2. Remove 240KHz in FR2. Final accuracy value is pending on discussion conclusion

	
	
	CATT: will be updated if revision is needed according to the conclusion. Company B

	
	
	

	R4-2100430 (CATT)
	CR on performance requirement for CSI-RSRQ
	MTK: missing 60KHz in FR1 and FR2. Remove 240 KHz in FR2. Final accuracy value is pending on discussion conclusionCompany A

	
	
	CATT: will be updated if revision is needed according to the conclusion. Company B

	
	
	

	R4-2100431 (CATT)
	CR on performance requirement for CSI-SINR
	MTK: missing 60KHz in FR1 and FR2. Remove 240 KHz in FR2. Final accuracy value is pending on discussion conclusion

	
	
	CATT: will be updated if revision is needed according to the conclusion. 

	R4-2100719 (Xiaomi)
	CR on CSI-RSRP performance requirement 
	MTK: Need conclusion on whether to introduce the 2nd requirement

	
	
	

	R4-2100720 (Xiaomi)
	CR on CSI-RSRQ performance requirement 
	MTK: Need conclusion on whether to introduce the 2nd requirement

	
	
	

	R4-2100721 (Xiaomi)
	CR on CSI-SINR performance requirement 
	MTK: Need conclusion on whether to introduce the 2nd requirement

	
	
	

	R4-2101396 (Nokia)
	38.133 draftCR on the CSI-RSRP accuracy requirements
	MTK: Need conclusion on accuracy first

	
	
	

	R4-2102801 (Huawei)
	draftCR on CSI-SINR accuracy requirements
	MTK: pending on conclusions of open issues

	
	
	



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

	Sub-topic 2-1
	Issue 2-1-1: The upper bound of timing offset for case 1?
Tentative agreements:
For CSI-RSRP and CSI-RSRQ, the upper bound of timing offset for case 1 is CP. 
Candidate options:
None. 
Recommendations for 2nd round:
No more discussion. MTK needs check. 

Issue 2-1-2: The CSI-RSRP measurement accuracy requirements for case 1?
Tentative agreements:
Reuse the accuracy requirements of SS-RSRP and SS-RSRQ measurement. 
Candidate options:
None. 
Recommendations for 2nd round:
No more discussion. Nokia needs check. 

Issue 2-1-3: Whether to define CSI-RS measurement accuracy requirements for case 2?
Tentative agreements:
Agreement in Wed’s GTW
Do not define CSI-RS measurement accuracy requirements for case 2
Candidate options:
None. 
Recommendations for 2nd round:
No more discussion. 

Issue 2-1-6: Whether gNB need to know the timing offset?
Tentative agreements:
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]gNB does not need to know the exact timing offset. 
Candidate options:
None. 
Recommendations for 2nd round:
No more discussion. 

Issue 2-1-7: If the answer of issue 2-1-6 is yes, how to provide the timing offset information to the gNB?
Tentative agreements:
No feedback signaling is needed. 
Candidate options:
None. 
Recommendations for 2nd round:
No more discussion. 

Issue 2-1-8: UE behaviour when the timing offset is beyond the threshold defined above?
Tentative agreements:
[bookmark: _GoBack]UE is not required to meet the requirements if the timing difference exceeds CP. 
Candidate options:
None. 
Recommendations for 2nd round:
Check the following tentative agreement. 
Tentative agreement: 
UE is not required to perform the CSI-RS based measurements and reporting if the timing difference exceeds CP. 


	Sub-topic 2-3
	Issue 2-3-1: The upper limit of Es/Iot for CSI-SINR measurement with timing offset(T△)?
Tentative agreements:
Agreement in Wed’s GTW: 
· Option 1: Es/Iot ≤ [10] dB for the case that timing offset is within CP. 
· Option 2: Es/Iot ≤ [18] dB for the case that timing offset is within CP/2. 
Candidate options:
· Option 1: Es/Iot ≤ [10] dB for the case that timing offset is within CP. 
· Option 2: Es/Iot ≤ [18] dB for the case that timing offset is within CP/2. 
Recommendations for 2nd round:
Further discussion is needed. 

Issue 2-3-2: The CSI-SINR measurement accuracy requirements under the condition in issue 2-3-1?
Tentative agreements:
Reuse the accuracy requirements of SS-SINR measurement. 
Candidate options:
None. 
Recommendations for 2nd round:
No more discussion. 




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

	#1
	WF on accuracy requirements and test cases of CSI-RS based L3 measurement
	CATT/OPPO





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

	R4-2100429 (CATT)
	CR on performance requirement for CSI-RSRP
	Noted 

	R4-2100430 (CATT)
	CR on performance requirement for CSI-RSRQ
	To be revised
(To address the comments in the 1st round and update according to the conclusions in the 1st round)

	R4-2100431 (CATT)
	CR on performance requirement for CSI-SINR
	Noted

	R4-2100719 (Xiaomi)
	CR on CSI-RSRP performance requirement 
	Noted

	R4-2100720 (Xiaomi)
	CR on CSI-RSRQ performance requirement 
	Noted

	R4-2100721 (Xiaomi)
	CR on CSI-SINR performance requirement 
	Noted

	R4-2101396 (Nokia)
	38.133 draftCR on the CSI-RSRP accuracy requirements
	To be revised
(To update according to the conclusions in the 1st round)

	R4-2102801 (Huawei)
	draftCR on CSI-SINR accuracy requirements
	To be revised
(To update according to the conclusions in the 1st round)



Discussion on 2nd round (if applicable)

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

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