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This paper summarizes the proposals on CSI-RS submitted to RAN1#93. 

[bookmark: _Ref71620620][bookmark: _Ref129681832][bookmark: _Ref124671424][bookmark: _Ref124589665]Remaining issues on CSI-RS

Alignment on CSI-RS configurations

Description:
It is reported that there is some misalignment on CSI-RS configurations between 214 and 331, and also between ZP and NZP CSI-RS. Companies are encouraged to list the misalignment and provide corresponding correcting TPs. 

	Company(s)
	View/position

	[bookmark: _GoBack]CATT
	
--------------------------------Start of TP of ZP CSI-RS for 38.214---------------------------------- 
[bookmark: _Toc510988175]5.1.4.2	PDSCH resource mapping with RE level granularity
   ------omitted------
-	within a BWP, the UE can be configured with one or more ZP CSI-RS resource set configuration(s) (higher layer parameter zp-CSI-RS-ResourceToAddModList in ZP-CSI-RS-ResourceSet), with each ZP-CSI-RS resource set consisting of at most [64] ZP CSI-RS resources (higher layer parameter ZP-CSI-RS-Resource) in numerology of the BWP. The following parameters are configured via higher layer signaling for each ZP CSI-RS resource configuration:
-	zp-CSI-RS-ResourceId in ZP-CSI-RS-Resource  determines ZP CSI-RS resource configuration identity.
-	NrofPorts in CSI-RS-ResourceMapping defines the number of CSI-RS ports, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
           -    density in CSI-RS-ResourceMapping defines CSI-RS frequency density of each CSI-RS port per PRB, and CSI-RS PRB offset in case of the density value of 1/2, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211]. For density 1/2, the odd/even PRB allocation indicated in density is with respect to the common resource block grid.
-	CDMType in CSI-RS-ResourceMapping defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	ZP-CSI-RS-FfreqBand parameters in CSI-RS-ResourceMapping enabling configuration of frequency occupancy of a ZP-CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211], the reference point for the initial RB index is common resource block 0, and the minimum bandwidth is the minimum between 24 and  resource blocks. If the configured bandwidth is equal or larger than the corresponding BWP, UE shall assume that the actual CSI-RS bandwidth is equal to the BWP size, otherwise, the bandwidth is the actually spanned bandwidth of a ZP CSI-RS resource.
-	CSI-RS-RresourceMapping given by ZP-CSI-RS-Resource defines the OFDM symbol and subcarrier occupancy of the ZP-CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211]. 
[bookmark: _Hlk512445251]-	periodicityAndOffset in ZP-CSI-RS-Resource  defines the ZP-CSI-RS periodicity and slot offset for periodic/semi-persistent ZP-CSI-RS. 
-	resourceType in ZP-CSI-RS-ResourceSet  defines the ZP-CSI-RS time domain behavior of ZP-CSI-RS resource configuration as described in Subclause 7.4.1.5 of [4, TS 38.211]. The ZP-CSI-RS-ResourceConfigType can be periodic, semi-persistent or aperiodic. All the resources in a ZP CSI-RS resource set in PDSCH-Config are configured with the same ZP-CSI-RS-ResourceConfigType time domain behavior which can be periodic, semi-persistent or aperiodic. (‘periodic’, ‘semi-persistent’, ‘aperiodic’).
-	bwp-Id in CSI-ResourceConfig defines which bandwidth part the configured ZP CSI-RS is located in.
---------------------------------------------END of TP---------------------------------------------------

	Ericsson
	Agree to aligning 214 and 331 and aligning NZP and ZP. However, we made an agreement this week on the frequency domain allocation (freqBand). We should take the text from that agreement and use it here to be consistent.

	Huawei, HiSilicon
	Maybe better to discuss aligning 214 and 331 and aligning NZP and ZP after having the updated specs. 

	
	

	
	



Multiplexing between CSI-RS and CORESET

Description:
Regarding multiplexing between CSI-RS and CORESET, the following possible agreement was identified during the 1st online session. Companies are encouraged to share their views on whether further discussion is needed and/or how to revise the proposal for reaching consensus. 

Possible Agreement
Text proposal for TS38.214
If the UE is configured with a CSI-RS resource and a search space associated with a CORESET in the same OFDM symbol(s), the UE may assume that a PDCCH DM-RS transmitted in the search space CORESET are quasi co-located with ‘QCL-Type D’, if ‘QCL-Type D’ is applicable. Furthermore, the UE shall not expect to be configured with CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space. 

Possible Agreement
Text proposal for TS38.214
If the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that a PDCCH DM-RS transmitted in the all search space sets associated with CORESET CORESET are quasi co-located with ‘QCL-Type D’, if ‘QCL-Type D’ is applicable. Furthermore, the UE shall not expect to be configured with CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space set(s). 

	Company(s)
	View/position

	Huawei, HiSilicon
	Seems better to discuss this in RS multiplexing agenda. 

	Qualcomm
	To @Huawei, the RS MUX might not be treated again. Kindly invite Huawei to check whether this wording reflects the intention of the relevant agreement. Specifically, based on the current specification wording, do you think that it is allowed CSIRS to be TDMed with PDCCH on the same PRB?

	Ericsson
	Agree

	
	

	
	



Link direction for CSI-RS transmission

Description:
Regarding link direction for CSI-RS transmission, the following possible agreement was identified during the 1st online session. Companies are encouraged to share their views on whether further discussion is needed and/or how to revise the proposal for reaching consensus. 

Possible Agreement
CSI-RS may be transmitted only if all OFDM symbols corresponding to the configured CSI-RS resource are higher layer configured as 'downlink' or 'flexible' in the candidate slot and CSI-RS transmission is allowed by the procedure in clause 11.1 of [5, TS 38.213]

	Company(s)
	View/position

	Ericsson
	What happens if some symbols are classified as ‘flexible’ but PDCCH schedules an UL transmission in those symbols?

	
	

	
	

	
	

	
	



TCI state configuration when one CSI-RS is associated multiple CSI reports

Description:
Regarding TCI state configuration when one CSI-RS is associated multiple CSI reports, the following possible agreement was identified during the 1st online session. Companies are encouraged to share their views on whether further discussion is needed and/or how to revise the proposal for reaching consensus. 

Possible Agreement
When the same NZP CSI-RS resource is associated with more than one CSI report in the same A-CSI trigger state, the same TCI-StateId should be configured for the NZP CSI-RS resource in the A-CSI trigger state.

	Company(s)
	View/position

	Huawei, HiSilicon
	Seems better to discuss this in CSI reporting agenda. 

	Qualcomm
	CSIRS AI has fewer open issues that CSI reporting agenda. We prefer to discuss it and try to fix as much as possible the specification. It is clearly an error event at least for the case that the same OFDM symbol is used.

Possible Agreement
When the same NZP CSI-RS resource is associated with more than one CSI report in the same A-CSI trigger state and transmitted on the same OFDM symbol, the same TCI-StateId should be configured for the NZP CSI-RS resource in the A-CSI trigger state.


	Ericsson
	Is this constraint irrespective of whether QCL-TypeD is applicable, i.e., for both FR1 and FR2? It seems like this is an FR2 issue. 

	
	

	
	



Allowed CSI-RS configuration for beam management

Description:
Regarding TCI state configuration when one CSI-RS is associated multiple CSI reports, the following possible agreement was identified during the 1st online session. Companies are encouraged to share their views on whether further discussion is needed and/or how to revise the proposal for reaching consensus. 

Possible Agreement
When a CSI-ReportConfig is configured with reportQuantity set to “none” and the associated CSI-ResourceConfig includes NZP-CSI-RS-ResourceSet configured with repetition, the UE should only expect the higher layer parameter repetition set to ‘on’.

	Company(s)
	View/position

	Huawei, HiSilicon
	Seems better to discuss this in BM agenda. 

A follow-up question is, who do we need this extra restriction? 

	Qualcomm
	My understanding is that the above statement says that: If repetition is ‘OFF’, the report quantity is only ‘L1-RSPR/CRI’. It is reasonable to put this condition. 

	Ericsson
	Can we rephrase the agreement to clarify that the following are supported:
1. repetition = ‘on’  reportQuantity can be ‘none’ or ‘cri-RSRP’
2. repetiton = ‘off’  ReportQuantity can only be ‘cri-RSRP’

For case 1, it is already written in 214 that the UE is not expected to report CRI.

	
	

	
	



Agreements in RAN1#93 in CSI-RS agenda (up to Tuesday)

Agreement (Impact to RAN2 specifications)
Text proposal #3 for Section 5.2.2.3.1 in TS38.214
< Unchanged parts are omitted >
The bandwidth and initial CRB index of a CSI-RS resource within a BWP, as defined in Subclause 7.4.1.5 of [4, TS 38.211], are determined based on the higher layer parameters nrofRBs and startingRB, respectively, within the CSI-FrequencyOccupation IE configured by the higher layer parameter freqBand within the CSI-RS-ResourceMapping IE. Both nrofRBs and startingRB are configured as integer multiples of 4 RBs, and the reference point for startingRB is CRB 0 on the common resource block grid. If , the UE shall assume that the initial CRB index of the CSI-RS resource is , otherwise . If , the UE shall assume that the bandwidth of the CSI-RS resource is , otherwise . In all cases, the UE shall expect that .
< Unchanged parts are omitted >
Include as part of LS to RAN2.

Agreement (Impact to RAN2 specifications)
Change the value range of nrofRBs in CSI-RS bandwidth configuration from 24 to maxNrofPhysicalResourceBlocks + 1 and include as part of an LS to RAN2. Ask RAN2 to update the relevant description.

Agreement
UE expects to be configured with same BWP_info for all CSI-RS resources within one set.
UE expects to be configured with same density for all CSI-RS resources within one set.

Agreement
· For P/SP-CSI-RS, UE expects to be configured with same periodicity for all CSI-RS resources within one set (slot offset can still be different for different CSI-RS resources).

Agreement
Text proposal for Section 5.1.6.1.2 in 38.214

If the UE is configured with a CSI-ReportConfig with reportQuantity set to "cri-RSRP", or "none" and if the CSI-ResourceConfig for channel measurement (higher layer parameter resourcesForChannelMeasurement) contains a NZP-CSI-RS-ResourceSet that is configured with the higher layer parameter repetition set to ‘on’ and configured without the higher layer parameter trs-Info, the UE can only be configured with the same number (1 or 2) of  ports with the higher layer parameter nrofPorts for all CSI-RS resources within the set,

Agreement
UE expects to be configured with same number of ports for all CSI-RS resources within one set.

Agreement
Text proposal for Section 7.4.1.5.2 in TS38.211
< Unchanged parts are omitted >
where the pseudo-random sequence [image: ] is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with


at the start of each OFDM symbol where [image: ] is the slot number within a radio frame, [image: ] is the OFDM symbol number within a slot, and [image: ] equals the higher-layer parameter scramblingID.
< Unchanged parts are omitted >
Note: Inside the equation, the number of 14 is replaced as N_symb^slot.

Agreement
Suggest RAN2 to change the value range of firstOFDMSymbolInTimeDomain2 as from 2 to 12 and include as part of an LS to RAN2.

Agreement
Text proposal for Section 7.4.1.5.1 in 38.211
< Unchanged parts are omitted >
Zero-power and non-zero-power CSI-RS are defined
-	for a non-zero-power CSI-RS configured by the NZP-CSI-RS-Resource IE, the sequence shall be generated according to clause 7.4.1.5.2 and mapped to resource elements according to clause 7.4.1.5.3
-	for a zero-power CSI-RS configured by the ZP-CSI-RS-Resource IE, the UE shall assume that the resource elements defined in clause 7.4.1.5.3 are not used for PDSCH transmission and shall make no assumption on downlink transmission in those resource elements. UE performs the same measurement/reception on channels/RSs except PDSCH regardless of whether they collide with ZP CSI-RS or not.
< Unchanged parts are omitted >

Agreements in RAN1#92b in CSI-RS agenda

Agreement:
Confirm the WA on CSI-RS sequence mapping for the case with 0.5 density

Agreement:
A UE may assume all CSI-RS ports within one CSI-RS resource are quasi co-located with respect to ‘QCL type A’ and ‘QCL type D’ when applicable.

Agreement:
Text proposal for Section 5.2.2.3.1 in 38.214 
----------------------------------------------------------------------------------------------------------------------------------

-	CSI-RS-FreqBand parameters configure the bandwidth and the initial RB index in the frequency domain, both in units of 4RBs, of a CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211] , and the minimum bandwidth is the minimum between 24 and   resource blocks.
----------------------------------------------------------------------------------------------------------------------------------

Agreement
Text proposal for Section 5.1.6.1.2 in 38.214
----------------------------------------------------------------------------------------------------------------------------------
If the UE is configured with a CSI-ReportConfig with reportQuantity set to “CRI/RSRP”, or “No Report” and if the Resource Setting for channel measurement contains a CSI-RS Resource Set that is configured with the higher layer parameter CSI-RS-ResourceRep and configured without the higher layer parameter TRS-Info, the UE can only be configured with 1 or 2 ports with the higher layer parameter NrofPorts for all CSI-RS resources within the set, and the UE may be configured with the CSI-RS resource in the same OFDM symbol(s) as an SS/PBCH block, and the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with ‘QCL-TypeD’ if ‘QCL-TypeD‘ is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the SS/PBCH block, and the UE shall expect that the same subcarrier spacing is used for both the CSI-RS and the SS/PBCH block.

Agreement
The number of ports in a resource set for L1-RSRP
· Always have the same number of ports (1 or 2) across all resources

Agreement
For density ½, odd/even PRB allocations is respect to the common resource block grid 
Include in LS to RAN2 for CSI-RS Xi (Huawei)

Agreement
Text proposal for Section 5.1.4.2 in 38.214
----------------------------------------------------------------------------------------------------------------------------------
· ZP-CSI-RS-ResourceConfigId determines ZP CSI-RS resource configuration identity.
· NrofPorts defines the number of CSI-RS ports, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
· ZP-CSI-RS-Density defines the zero-power CSI-RS frequency density, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
· CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
----------------------------------------------------------------------------------------------------------------------------------

Agreement
Text proposal for Section 5.2.2.3.1 in 38.214
-	CSI-RS-FreqBand parameters configure the bandwidth and the initial RB index in the frequency domain, both in units of 4RBs, of a CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211]. If the configured bandwidth is larger than the corresponding BWP, UE shall assume that the actual CSI-RS bandwidth is equal to the BWP size.

Agreement
· The UE expects that all the CSI resources of a resource set are configured with the same starting RB and number of RBs and the same CDM-type.
· FFS: Other parameters

Agreement
Text proposal for Section 5.2.2.3.1 in 38.214
--------------------------------------------------------------------------------------------------------------------------
-	CSI-RS-Density defines CSI-RS frequency density of each CSI-RS port per PRB and CSI-RS PRB offset in case of the density value of 1/2, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211]. For density ½, odd/even PRB allocations is respect to the common resource block grid.
-	CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	CSI-RS-FreqBand parameters configure the bandwidth and the initial RB index in the frequency domain, both in units of 4RBs, of a CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211].
-	Pc: which is the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size.
-	Pc_SS: which is the assumed ratio of SS/PBCH block EPRE to NZP CSI-RS EPRE. 
-	ScramblingID: defines scrambling ID of CSI-RS with length of 10 bits.
-	CC_Info defines which component carrier the configured CSI-RS is located in.
- 	BWP_Info defines which bandwidth part the configured CSI-RS is located in.
--------------------------------------------------------------------------------------------------------------------------

Agreement
Text proposal for Section 5.1.4.2 in 38.214
----------------------------------------------------------------------------------------------------------------------------------
-	ZP-CSI-RS-ResourceMapping defines the OFDM symbol and subcarrier occupancy of the ZP-CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211]. 
----------------------------------------------------------------------------------------------------------------------------------

R1-1805740	[Draft] LS on NR CSI-RS	Huawei, HiSilicon
LS is endorsed in R1-1805626

Agreements in RAN1#92 in CSI-RS agenda

Agreement (RRC parameter update):
maxNrofCSI-IM-Resources                          INTEGER ::= 32        -- Maximum number of CSI-IM resources per CC. See CSI-IM-ResourceMax in 38.214.

Agreement (RRC parameter update):
Revise the higher-layer parameter CSI-RS-ResourceRep defined in TS 38.331 to be an optionally configurable parameter (not mandatory parameter as in the current specification), and include this into an LS to RAN2.
· CSI-RS-ResourceRep can only be configured for CSI-RS resource sets which are associated with CSI report with  report of L1 RSRP or “no report”

Agreement:
For the CSI-RS sequence mapping, the working assumption from RAN1 NR Ad Hoc 1801 for density 1 and 3 is confirmed

Agreement:
· By default, UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility
· Note: UE shall perform rate matching on REs overlapped with a CSI-RS for mobility only if ZP-CSI-RS covers the REs overlapped with the CSI-RS for mobility.

Conclusion:
UE performs the same measurement on NZP CSI-RS or CSI-IM regardless of whether they collide with ZP CSI-RS or not.

Agreement:
· 
The formula for SRS can be reused for CSI-RS: 
It’s up to the editor how to reflect the above agreement into the specification.

Agreement (RRC parameter update):
maxNrofNZP-CSI-RS-Resources-1 is 191

Agreements in RAN1#AH1801 in CSI-RS agenda

Conclusion:
On the support of indicating two starting OFDM symbol positions for non-contiguous NZP CSI-RS mapping, include as part of an LS to RAN2 to inform them that the RRC signalling should support indication of up to two starting OFDM symbol positions and it is up to RAN2 to decide on the detailed signalling (relevant RRC parameter: CSI_RS_resourcemapping)

Agreement:
Remove Pc-PDCCH from RRC parameter list for NZP-CSI-RS and add clarification on 0dB power offset between CSI-RS for beam failure detection and PDCCH DMRS

Agreement:
· Indication mechanism of aperiodic ZP CSI-RS is RRC + DCI
· Each triggering state of “ZP CSI-RS trigger” in DCI is to trigger one ZP CSI-RS resource set
· A state is reserved for not triggering aperiodic ZP CSI-RS
· All the resources in a ZP CSI-RS resource set are configured with the same ResourceConfigType (periodic or aperiodic)
· The bit-length of DCI field “ZP CSI-RS trigger” depends on the number of aperiodic ZP CSI-RS resource sets configured (up to 2 bits)
· The maximum number of aperiodic ZP CSI-RS resource sets configured per BWP is 3

Include as part of LS to RAN2

Agreement:
· Add the following RRC parameters for ZP CSI-RS 
	PDSCH
	38.214
	
	　
	　
	ZP-CSI-RS-ResourceSetConfigList
	New
	ZP-CSI-RS-ResourceSetConfigList
	Resource set configuration for ZP CSI-RS
	　
	NA
	UE specific
	38.331
	
	Y

	PDSCH
	38.214
	
	
	
	ZP-CSI-RS-ResourceSetConfigId
	New
	ZP-CSI-RS-ResourceSetConfigId
	ZP CSI-RS Resource set configuration ID
	0 .. ZP-CSI-RS-ResourceSetMax-1
	NA
	UE specific
	38.331
	Contained in ZP-CSI-RS-ResourceSetConfig
	Y



· Update the RRC parameter Aperiodic-ZP-CSI-RS-Resource-List as follows
	Aperiodic-ZP-CSI-RS-Resource-List
	Contains list of ZP-CSI-RS resource set IDs for aperiodic triggering
	Up to 3 ZP-CSI-RS resource set IDs per BWP


Include as part of LS to RAN2

Agreement:
· Introduce additional periodicities of {4,8,16,32,64} slots and the corresponding slot offsets to at least the following periodic/semi-persistent RS:
· CSI-RS (includes ZP-CSI-RS and NZP-CSI-RS)
· SRS
· FFS on whether and how to align to additional periodicities as agreed in the frame structure agenda
· “The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms”
· FFS on CSI-IM periodicity of 1 slot
Include as part of LS to RAN2

Working Assumption
Agree to the following text for TS.38.211 with the understanding that the 1 port rate=1/2 case needs to be checked. If there is an issue with the working assumption for 1 port rate=1/2, technical details will be modified.
7.4.1.5.3	Mapping to physical resources

For each CSI-RS component configured, the UE shall assume the sequence  being mapped to physical resources according to 
[image: ]


under the condition that the resource elements indexed by are within the resource blocks occupied by the CSI-RS for which the UE is configured. The reference point for  is subcarrier 0 in common resource block 0. The value of  is given by the higher-layer parameter CSI-RS-Density.

Agreement:
· By default, UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility, which is not configured with serving cell ID
· UE shall perform rate matching on REs overlapped with a CSI-RS for mobility only if ZP-CSI-RS covers the REs overlapped with the CSI-RS for mobility.
· FFS, rate matching on REs overlapped with CSI-RS for mobility configured with serving cell ID

Agreements in RAN1#91 in CSI-RS agenda

Agreement
Support reusing the allowed CSI-RS-to-PDSCH power offset values in LTE for NR. 

Agreement:
· Support including the OFDM symbol index within a slot in the formula for c_init.
· Support including slot index within a radio frame in the formula for c_init.

Agreement:
Length-31 Gold sequence is used for CSI-RS
· Same polynomial as in LTE
· QPSK sequence modulation is used
· N_c and c_init are to be discussed separately

Agreement:
For NR CSI-RS sequence,
· CSI-RS scrambling ID has a length of 10 bits
· There is no default value for the scrambling ID

Agreement
Introduce the following RRC parameter for CSI-RS:
	CC/BWP-Info
	Indication of which CC/BWP the configured CSI-RS is located in
This parameter belongs within a CSI-RS resource configuration or in a BWP configuration (up to editor)
	FFS



Agreement
Introduce the following RRC parameter for CSI-RS:
· Comb offset for D=1/2
· 1 bit to indicate between odd and even RBs

Agreement
UE rate matches PDSCH around ZP-CSI-RS

Agreement
	CSI-RS-ResourceMapping
	Include parameters to capture OFDM symbol location(s) in a slot and subcarrier occupancy in a PRB of the CSI-RS resource
FFS: how to configure CSI-RS in different slots for fine time/frequency tracking
	Starting subcarrier:
For 1 port CSI-RS, there is no restriction
For Y=2, is constrained to be one among even subcarriers, in the given PRB (indexed from 0)
For Y=4, is constrained to be one among subcarriers 0, 4, 8, in the given PRB (indexed from 0)
Symbol location:
{0,1,2,3,4,5,6,7,8,9,10,11,12,13}, where 2 is supported only when DL-DMRS-typeA-pos equals 3
· UE is not expected to receive CSI-RS and DMRS on overlapping REs
· Only uniform RE pattern across all symbols for CSI-RS resource is supported

	CDMType
	Includes parameters to capture CDM value (1, 2, 4, or 8), CDM pattern (freq only, time and freq, time only)
	Agreed CDM types for different X and N
{No CDM} for X = 1 and N = 1
{FD-CDM2} for X = 2 and N = 1
{FD-CDM2} for X = 4 and N = 1
{FD-CDM2} for X = 8 and N = 1
{FD-CDM2, CDM4 (FD2,TD2)} for X = 8 and N = 2
{FD-CDM2} for X = 12 and N = 1
{CDM4 (FD2,TD2)} for X = 12 and N = 2
{FD-CDM2, CDM4 (FD2,TD2)} for X = 16 and N = 2
{FD-CDM2, CDM4 (FD2, TD2), CDM8 (FD2, TD4)} for X = 24 and N = 4
{FD-CDM2, CDM4 (FD2, TD2), CDM8 (FD2, TD4)} for X = 32 and N = 4

	CSI-RS-FreqBand
	Includes parameters to enable configuration of wideband and partial band CSI-RS
	Combined indication methods from [90b-NR-19]
Starting RB index and number of spanned RBs in the units of 4
· Minimum CSI-RS BW is min(24RBs, BWP for data) 

	Pc_SS
	Power offset of NZP CSI-RS RE to SS RE
Note: This parameter is optional
	New parameter
2 bits in the range of [-3, 6] with step size of 3dB

	ZP-CSI-RS-ResourceMapping
	Include parameters to capture OFDM symbol and subcarrier occupancy of the ZP CSI-RS resource within a slot
	A list of NZP-CSI-RS resource mapping(s) by explicit configuration of time and frequency domain information


	ZP-CSI-RS-timeConfig
	Contains periodicity and slot offset for periodic ZP-CSI-RS
	Same as NZP-CSI-RS 


	ZP-CSI-RS-FreqBand
	Includes parameters to enable configuration of wideband and partial band ZP-CSI-RS
	Same as NZP-CSI-RS

	Aperiodic-ZP-CSI-RS-Resource-List
	Contains list of ZP-CSI-RS resource IDs for aperiodic triggering
	

	CC-Info
	Indication of which CC the configured CSI-RS is located in. 
This parameter belongs within a CSI-RS resource configuration or in a CC configuration (up to editor)
	How to capture this in the specification is up to the editor. 
This parameter applies to both NZP-CSI-RS and ZP-CSI-RS.

	BWP-Info
	Indication of which BWP the configured CSI-RS is located in. 
This parameter belongs within a CSI-RS resource setting configuration
	How to capture this in the specification is up to the editor. 
This parameter applies to both NZP-CSI-RS and ZP-CSI-RS.



Agreement
Introduce parameter PC-PDCCH which has a fixed value of 0dB and indicates the power offset of PDCCH and CSI-RS

Agreement
In addition to agreed RRC parameters for ZP-CSI-RS, following RRC parameters are added for ZP CSI-RS configuration.
	ZP-CSI-RS-Density
	Density of ZP CSI-RS resource in frequency domain = RE pattern existence per PRB (1 PRB = 12 subcarriers and 1 sym)
	Same as NZP CSI-RS resources

	ZP-CSI-RS-ResourceConfigId
	ZP-CSI-RS resource configuration ID
	0 ..  ZP-CSI-RS-ResourceMax  - 1

	ResourceConfigType
	Time domain behavior of resource configuration
	aperiodic or periodic



Agreements
· Support mapping CSI-RS sequence to the resource grid at RE-level granularity
· Same sequence for all CSI-RS ports on one symbol within a CSI-RS resource

Agreements:
· Support assigning CSI-RS port index across CDM groups first in frequency domain and then in time domain

Agreement
For NR CSI-RS sequence initialization,
· Similar to LTE, the sequence initialization values should be different for all OFDM symbols within a frame (10ms)
[image: ], 
where  denotes slot index within a radio frame, and  is OFDM symbol index within a slot and  is UE specifically configured scrambling ID

Agreement:
· For Rel-15, the number of APs configured for one NZP CSI-RS resource (P) is equal to number of APs configured for CSI acquisition and reporting, i.e., N1*N2*2 = P (analogous to LTE)

Agreements:
· NR supports aperiodic ZP-CSI-RS for rate matching, with a separate DCI field for triggering aperiodic ZP-CSI-RS
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