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Starting points for finishing RRC parameters

	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:
{0,1,2,5,6,7,8,9,10,12,13}, where 2 is supported only DL-DMRS-typeA-pos equals 3
RRC signaling:
4 bits for index of starting subcarrier
4 bits for index of starting symbol

	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
RRC signaling:
2bits for selecting one CDMType, dependent on X and N

	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 N, where N is equal to minimum BW of CSI reporting
RRC signaling:
9 bits for starting RB index
Y bits for number of spanned RBs, as multiple of N

	Pc_SS
	Power offset of NZP CSI-RS RE to SS RE
Note: This parameter is optional
	New parameter

RRC signaling:
Reuse allowed CSI-RS-to-PDSCH power offset values in LTE

	ZP-CSI-RS-ResourceMapping
	Include parameters to capture OFDM symbol and subcarrier occupancy of the ZP CSI-RS resource within a slot
	Possibly same as NZP-CSI-RS

RRC signaling:
4 bits for index of starting subcarrier
4 bits for index of starting symbol

	ZP-CSI-RS-timeConfig
	Contains periodicity and slot offset for periodic/semi-persistent ZP-CSI-RS
	Possibly same as NZP-CSI-RS

RRC signaling:
aperiodic, semi-persistent, or periodic

	ZP-CSI-RS-FreqBand
	Includes parameters to enable configuration of wideband and partial band ZP-CSI-RS
	Possibly same as NZP-CSI-RS
[bookmark: _GoBack]
RRC signaling:
9 bits for starting RB index
Y bits for number of spanned RBs, as multiple of N

	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)
	RRC signaling:
4 bits for CC index
2 bits for BWP index




Agreement:
Support configuring CSI-RS resource on BWP with a transmission BW equal to or smaller than the BWP. When the CSI-RS BW is smaller than the BWP, support at least the case that CSI-RS spans contiguous RBs in the granularity of N RBs, where the value of N is FFS. 
When CSI-RS BW is smaller than the corresponding BWP, it should be larger than X RBs (FFS: value of X)
FFS: Whether the value of X is same or different for beam management and CSI acquisition
FFS: The value of X may or may not be numerology-dependent

Agreements:
· Support following CSI-RS RE patterns for CSI acquisition.
	X
	Density [RE/RB/port]
	N
	(Y, Z)
	CDM

	1
	>1, 1, 1/2
	1
	N.A.
	No CDM

	2
	1, 1/2
	1
	(2,1)
	FD-CDM2

	4
	1
	1
	(4,1)
	FD-CDM2

	8
	1
	1
	(2,1)
	FD-CDM2

	8
	1
	2
	(2,2)
	FD-CDM2, CDM4 (FD2,TD2)

	12
	1
	1
	(2,1)
	FD-CDM2

	12
	1
	2
	(2,2)
	CDM4 (FD2,TD2)

	16
	1, 1/2
	2
	(2,2)
	FD-CDM2, CDM4 (FD2,TD2)

	24
	1, 1/2
	4
	(2,2)
	FD-CDM2, CDM4 (FD2, TD2), CDM8 (FD2, TD4)

	32
	1, 1/2
	4
	(2,2)
	FD-CDM2, CDM4 (FD2, TD2), CDM8 (FD2, TD4) 


· TD4 in CDM8 in the above table always spans 4 adjacent symbols
· FFS until next meeting whether or not components are allowed to be non-adjacent in frequency

Agreement:
The starting subcarrier of a CSI-RS component RE pattern
· 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)


Agreements made until Wednesday noon in RAN1#91

Agreement:
Proposal 4: Support reusing the allowed CSI-RS-to-PDSCH power offset values in LTE for NR. 

Agreement:
Proposal 1: Support including the OFDM symbol index within a slot in the formula for c_init.
Proposal 2: 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

Agreed RRC parameters in [90b-NR-19]

Agreements:
· At least the following set of RRC parameters are to be used for configuring CSI-RS
· Decide in RAN1#91 on whether or not to support the parameters in brackets and possible revisions
 
	RRC Parameter Name
	Description
	Value range / Sub-parameters

	NZP-CSI-RS-ResourceConfig
	NZP CSI-RS resource configuration
	

	NZP-CSI-RS-ResourceConfigId
	NZP-CSI-RS resource configuration ID
	0 .. NZP-CSI-RS-ResourceMax – 1

	ResourceConfigType
	Time domain behavior of resource configuration
	aperiodic, semi-persistent, or periodic

	CSI-RS-timeConfig
	Contains periodicity and slot offset for periodic/semi-persistent CSI-RS
	Periodicity: {5, 10, 20, 40, 80, 160, 320, 640} slots
Slot offset: For CSI-RS periodicity P, the supported offsets are 0…P-1

	NrofPorts
	Number of ports
	1, 2, 4, 8, 12, 16, 24, 32

	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
	FFS

	CDMType
	Includes parameters to capture CDM value (1, 2, 4, or 8), CDM pattern (freq only, time and freq, time only)
	FFS

	CSI-RS-Density
	Density of CSI-RS resource measured in RE/port/PRB
	{1/2, 1, 3} for X = 1
{1/2, 1} for X = {2, 16, 24, 32}
{1} for X = {4, 8, 12}
Note: Other densities and restriction based on functionality can be added later if agreed

	CSI-RS-FreqBand
	Includes parameters to enable configuration of wideband and partial band CSI-RS
	FFS

	Pc_PDSCH
	Power offset of NZP CSI-RS RE to PDSCH RE
	FFS

	[Pc_PDCCH_DMRS]
	[Power offset of NZP CSI-RS RE to PDCCH DMRS RE]
	FFS

	Pc_SS
	Power offset of NZP CSI-RS RE to SS RE
Note: This parameter is optional
	FFS

	[CC/BWP-Info]
	[Indication of which CC/BWP the configured CSI-RS is located in
FFS: whether or not this parameter belongs within a CSI-RS resource configuration or within a CSI-RS resource set configuration]
	FFS

	[QCL-Info]
	[QCL info (e.g., QCL relation(s), QCL parameters, QCL type) between reference RS(s) (e.g., SS, CSI-RS on same or different CC/BWP) and the target CSI-RS, also captures QCL amongst ports within the CSI-RS resource
FFS: whether to merge this parameter to TCI]
	[For QCL amongst ports within the CSI-RS resource, include the following two cases:
Case 1: All ports are QCLed with respect to all parameters
Case 2: No QCLed (FFS on QCLed w.r.t. partial parameters; FFS on QCLed within the same port group and number of port groups)]

	[NonPMI-FeedackPortIndices]
	[For non-PMI feedback, configuration of port index selection for RI/CQI calculation per rank]
	FFS

	ScramblingID
	Scrambling ID
	FFS

	ZP-CSI-RS-ResourceConfig
	ZP CSI-RS resource configuration
	FFS

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

	ZP-CSI-RS-ResourceMapping
	Include parameters to capture OFDM symbol and subcarrier occupancy of the ZP CSI-RS resource within a slot
	FFS

	ZP-CSI-RS-timeConfig
	Contains periodicity and slot offset for periodic/semi-persistent ZP-CSI-RS
	FFS

	ZP-CSI-RS-FreqBand
	Includes parameters to enable configuration of wideband and partial band ZP-CSI-RS
	FFS





