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Introduction
In RAN1 NR-AH#2, and RAN1#90 meetings, the following agreements on NR CSI-RS were made [1], [2]:
	Agreements:
· Regarding CSI-RS RE Patterns for CSI Acquisition, support at least the following CSI-RS RE patterns for CSI acquisition for OCC based CDM
	X
	Density [RE/RB/port]
	N
	(Y,Z)
	CDM
	Remark

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

	2
	1
	1
	(2,1)
	FD-CDM2
	

	4
	1
	2
	(2,2)
	FD-CDM2, CDM4(FD2,TD2)
	

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

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

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


· Note: The RE pattern for an X-port CSI-RS resource spans N ≥ 1 OFDM symbols in the same slot and is comprised of one or multiple component CSI-RS RE patterns, where a component CSI-RS RE pattern is defined within a single PRB as Y adjacent REs in the frequency domain and Z adjacent REs in the time domain (agreements in RAN1#88)
· Note: Density 1/2 is based on a PRB-level comb with the same comb offset value for all ports.
· Note: REs for CDM2 and CDM4(FD2,TD2) comprise adjacent REs
· Note: RAN1 will continue discussing adding more entries to the above table

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

Agreements:
· For UE’s perspective,
· For REs that is configured as a CORESET,
· NZP CSI-RS is not multiplexed.
· For REs that is in the same OFDM symbol of configured CORESET but outside of the CORESET, 
· FFS: Whether NZP CSI-RS can be multiplexed or not
Agreements:
· CSI-RS resource with 1-port and 2-port for one OFDM symbol can be used for beam management
· Value of D>=1 represents RE/RB/port within a OFDM symbol.
· For the case of 1-port
· No CDM
· Subcarrier spacing within a PRB for D>1
· Even spacing
· Constant subcarrier spacing across PRB(s)
· Constant subcarrier spacing within a BWP
· FFS the values of D 
· For the case of 2-port:
· Reuse the same pattern as that of for CSI acquisition at least for D=1 (if supported)
· FFS: the potential number of CSI-RS OFDM symbols for beam management
· FFS: other values of X and D for beam management 
· In the LS to RAN4, add “RAN1 are discussing the respective possible limited set values of D for 1-port and 2-port CSI-RS resource, e.g., taking from {1, 2, 3, 4, 6}. RAN4 is also welcome to provide inputs to select the values of D for 1-port and 2-port CSI-RS resources, respectively”
Working assumption:
· CSI-RS resource(s) with 2-port with D>1 for beam management is not supported in Rel-15
Agreements:
· Support of CSI-RS resource(s) with 2-port with D=1 for beam management in Rel-15 is subject to RAN4 feedback
Working assumption:
· For beam management CSI-RS, NR supports higher layer configuration of a set of single-symbol CSI-RS resources where
· The set configuration contains an information element (IE) indicating whether repetition is “on/off”
· Note: In this context, repetition “on/off” means:
· “On”: The UE may assume that the gNB maintains a fixed Tx beam
· “Off”: The UE can not assume that the gNB maintains a fixed Tx beam
· Note: This does NOT necessarily mean that the CSI-RS resources in a set occupy adjacent symbols



This contribution provides Samsung’s views on the following issues:
· Remaining details on CSI-RS for CSI acquisition including CSI-RS OFDM symbol location
· Remaining details on CSI-RS for beam management including frequency and time domain configuration details of a set of single-symbol CSI-RS resources
This contribution is revised from [3] and [4].
Remaining details on CSI-RS for CSI acquisition
1 
2 
CSI-RS OFDM symbol location
In RAN1#88bis, 2-/4-ports CSI-RS resources, which are composed of M adjacent RE(s) in the frequency domain and N adjacent RE(s) in the time domain, were defined as (M,N)=(2,1) for 2-port CSI-RS and (M,N)=(4,1) or (2,2) for 4-port CSI-RS. Since CSI-RS resources for less numbers of ports will be seeds for those for larger numbers of CSI-RS ports, the complete picture of CSI-RS resources with less numbers ports, e.g. 2 or 4 ports, should be determined first. To illustrate full figure of CSI-RS resources, the location of CSI-RS OFDM symbols can be discussed under the basic design principles as follows.
Firstly, CSI-RS should be transmitted over OFDM symbols without PDCCH or DMRS. If CSI-RS can be transmitted in the OFDM symbol with PDCCH, then the potential CSS or USS should be able to avoid CSI-RS transmission bandwidths or the RE mapping patterns of CSS or USS should be varied according to the existence of CSI-RS. On the other hands, if a gNB transmits CSI-RS and DMRS within the same OFDM symbol, then the maximum number of MIMO layers or the maximum orders of MU transmission can be limited in that slot. Given that both options can induce high gNB/UE implementation complexities or system performance degradations, non-overlapping between CSI-RS and PDCCH/DMRS is desirable. As a starting point, non-overlapping between CSI-RS and full set of DMRS can be considered. If more rooms for large numbers of CSI-RS ports are required or if there are not enough number of REs for CSI-RS transmission, additional RE locations, e.g. 2nd DMRS OFDM symbols for front-loaded DMRS or additional DMRS, can be further considered.
Minimum PDSCH decoding delay motivating front-loaded DMSR is another important aspect that should be taken into account for CSI-RS OFDM symbol location. For example, a slot structure with front-loaded DMRS and PDSCH first followed by CSI-RS can be considered.
For LTE-NR co-existence, applicability of rate matching for both NR and LTE UEs can be an important aspect for CSI-RS OFDM symbol location. Some subsets of CSI-RS resources for NR and LTE can be overlapped for this purpose. For instance, both NR and LTE UEs can be aware of CSI-RS in the 7th, 8th, 13th, and 14th OFDM symbols.
Both performances and gNB/UE implementation complexities also should be taken into account. In the perspective of CSI acquisition performance, adjacent REs as much as possible to support up to 32-port CSI-RS are desirable. On the other hands, the maximum numbers of CSI-RS related parameters, such as CSI-RS resource settings, CSI-RS resource sets, and CSI-RS resources, etc., should be determined carefully since they can affect the corresponding RRC/MAC CE/L1 signalling overhead.
Based on above discussions, the following design principles are available.
Proposal 1: Consider the followings to determine CSI-RS OFDM symbol location:
Non-overlapping between CSI-RS and PDCCH/DMRS
As a starting point, consider non-overlapping with full set of DMRS
FFS, FDM of CSI-RS and additional DMRS
PDSCH decoding delay has higher priority than fast CSI acquisition
E.g. front-loaded DMRS and PDSCH first, followed by CSI-RS
Ease of rate matching for both NR and LTE UEs
Some subsets of CSI-RS resources for NR and LTE can be overlapped for this purpose. E.g. they can be aware of CSI-RS in the 7th, 8th, 13th, and 14th OFDM symbols.
Adjacent REs as much as possible to support up to 32-port CSI-RS
gNB & UE implementation complexities
The maximum numbers of CSI-RS resource settings, CSI-RS resource sets, and CSI-RS resources.
The corresponding RRC/MAC CE/L1 signalling overhead
Figure 1 represents potential RE locations of NR-PDCCH and 1 symbol front-loaded/additional NR-DMRSs. Two and Three OFDM symbols are assumed to be used for PDCCH transmission in the left and right figures, respectively. Given that the {1st, 2nd, 3rd, 4th, 8th, 10th, 12th} OFDM symbols are used for PDCCH or front-loaded DMRS and the {9th, 10th} OFDM symbols may not have adjacent OFDM symbols, at least the {5th, 6th, 7th, 13th, 14th} OFDM symbols can be considered as candidates for CSI-RS transmission.
Figure 2 and Figure 3 depict detailed RE mapping of CSI-RS resources for 1-/2-port and 4-port for 1RE/RB/port CSI-RS RE density and two PDCCH OFDM symbols, respectively. In Figure 3, up to 36 types of 1-/2-port CSI-RS resources based on (M,N)=(2,1) are available. Similarly, 17 types of 4-port CSI-RS resources with (M,N)=(2,2) and with (M,N)=(4,1) are defined as Figure 3(a) and Figure 3(b), respectively.
Based on the discussions above, the following proposal can be drawn:
Proposal 2: Define 2-/4-port CSI-RS resources on the {5th, 6th, 7th, 8th, 13th, 14th} OFDM symbols.
Support at least 2-port and 4-port RE patterns in Figure 2 and Figure 3.

[image: ]
[bookmark: _Ref492461190]Figure 1. Potential RE locations of NR-PDCCH and 1 symbol front-loaded and additional DMRSs

[image: ]
[bookmark: _Ref492467323]Figure 2. Proposed 1-/2-port CSI-RS resources for 1RE/RB/port CSI-RS RE density and 2 PDCCH OFDM symbols

[image: ]
[bookmark: _Ref492467324]Figure 3. Proposed 4-port CSI-RS resources for 1RE/RB/port CSI-RS RE density and 2 PDCCH OFDM symbols

CDM-8 RE mapping details
In RAN1#90 meeting, it was agreed to support CDM-8(FD2, TD4) that spans adjacent N=4 OFDM symbols. Figure 4 provides an example of CDM-8 patterns for a 32-port CSI-RS resource with N=4 adjacent OFDM symbols. As depicted by Figure 4, the maximum reuse factor of 32-port CSI-RS over N=4 OFDM symbols will be one with the density of 1 RE/RB/port. Therefore, the time for CSI-RS transmission in the perspective of network side will be linearly increased according to the required level of reuse factor. Furthermore, this tendency would be more severe if there is a small number of pairs of N=4 adjacent OFDM symbols for CSI-RS transmission. For instance, at least 3 slots will be needed to transmit/measure 32-port CSI-RS with reuse factor of 3, if a single pair of N=4 adjacent OFDM symbols is available per slot. 
Consequently, the following proposal can be considered:
Proposal 3: Support at least one of the following two options
Option 1: CDM-8(FD2, TD4) can span both adjacent/non-adjacent N=4 OFDM symbols. 
Option 2: Support at least one non-square CDM-8 pattern(s), e.g. CDM-8 by (FD1, TD2) + (FD3, TD2)

[image: ]
[bookmark: _Ref492468665]Figure 4. An example of four CDM-8 patterns for 32-port CSI-RS; reuse factor of 1 over N=4 OFDM symbols

[image: ]
Figure 5. An example of non-square CDM-8 patterns; reuse factor of 3 over 8 OFDM symbols
Remaining details on CSI-RS for beam management
1.1 Configuration of Single-Symbol CSI-RS Resources
Based on the agreed RE mapping pattern for single antenna port, K CSI-RS resources can be configured on one OFDM symbol as shown in Table 1. Depending on the configuration index, the specific value of D [REs/RB/port] is determined as well as the number of configured resources on one OFDM symbol K. To avoid collision of RE mappings between K resources, different RE mapping offset values 0, 1, …, K-1 should be applied for those K resources, respectively. Note that only configuration index needs to be included in the CSI-RS resource setting and the other parameters are consequently derived by UE based on Table 1.
All the K resources can be configured as non-zero power (NZP) CSI-RS or some of K resources can be configured as zero power (ZP) CSI-RS. Both for accurate serving cell L1-RSRP measurements and inter-cell interference measurements, it would be possible solution that adjacent cells have different RE mapping patterns for NZP and ZP CSI-RS. For the full flexibility of NZP and ZP CSI-RS configuration, K-bit length bitmap b0b1…bK-1 can be included in the CSI-RS resource setting for beam management. If bk is set to “1”, then the corresponding (k+1)th resource is configured as NZP CSI-RS. Or if bk is set to “0”, then the corresponding (k+1)th resource is configured as ZP CSI-RS. 
[bookmark: _GoBack]Another possible way of configuration for ZP CSI-RS is based on using the remaining REs not mapped to those K resources on that OFDM symbol. For this purpose, a resource setting can include 1-bit field to indicate whether the remaining REs not mapped to the configured resource(s) are configured as ZP CSI-RS or not.

Table 1 Configuration of single-symbol CSI-RS resources
	Configuration index(1)
	D [REs/RB/port]
	Number of antenna ports per resource (X)
	Number of configured resources  on one OFDM symbol (K)
	RE mapping offset for each resource (k)

	0
	6
	1
	K = 1
	0 = 0

	1
	
	
	
	0 = 1

	2
	
	
	K = 2
	k = k 
for k = 0, 1

	3
	3
	
	K = 1
	0 = 0

	4
	
	
	
	0 = 1

	5
	
	
	
	0 = 2

	6
	
	
	
	0 = 3

	7
	
	
	K = 2
	0 = 0, 1 = 2

	8
	
	
	
	0 = 1, 1 = 3

	9
	
	
	K = 4
	k = k 
for k = 0, 1, 2, 3

	10
	1.5
	
	K = 1
	0 = 0

	11
	
	
	
	0 = 1

	12
	
	
	
	0 = 2

	13
	
	
	
	0 = 3

	14
	
	
	
	0 = 4

	15
	
	
	
	0 = 5

	16
	
	
	
	0 = 6

	17
	
	
	
	0 = 7

	18
	
	
	K = 2
	0 = 0, 1 = 4

	19
	
	
	
	0 = 1, 1 = 5

	20
	
	
	
	0 = 2, 1 = 6

	21
	
	
	
	0 = 3, 1 = 7

	22
	
	
	K = 4
	0 = 0, 1 = 2, 
2 = 4, 3 = 6

	23
	
	
	
	0 = 1, 1 = 3, 
2 = 5, 3 = 7

	24
	
	
	K = 8
	k = k 
for k = 0, 1, …, 7


(1) Need to be included in the CSI-RS resource setting

Proposal 4: For D > 1, NR supports the configurations of single-symbol CSI-RS resources with the predetermined set parameters including at least D, K, and Comb-offset(s)
K: the number of configured resources on one OFDM symbol
Comb-offset: Starting subcarrier offset for the RE mapping within the configured CSI-RS BW

Proposal 5: For CSI-RS with D > 1, a resource setting to configure K resources per symbol can include K-bit length bitmap b0b1…bK-1 
· If bk is set to “1”, then (k+1)th resource is configured as NZP CSI-RS.
· If bk is set to “0”, then (k+1)th resource is configured as ZP CSI-RS.

Proposal 6: For CSI-RS with D > 1, a resource setting to configure K resources per symbol can include 1-bit field to indicate whether ZP CSI-RS is additionally configured on the remaining REs which are not mapped to the configured K resource(s)

1.2 Configuration of a Set of Single-Symbol CSI-RS Resources
Let’s assume K x N CSI-RS resources are needed for P1 beam management procedure. Note that K is the number of CSI-RS resource per OFDM symbol, which can be up to number of antenna panels at TRP (e.g. K =< 4 or [8]). The total number of OFDM symbols used for the CSI-RS is denoted by N, which can be up to number of SS blocks (e.g. N =< 64) to support symbol-level QCL relation between SS blocks and CSI-RS. In this regard, up to 256 or [512] resources (i.e. K = 4 or [8] and N = 64) can be considered for the configuration of CSI-RS. 
Based on Table 1, a resource setting includes “configuration index” to configure single-symbol CSI-RS resources. To configure a set of single-symbol resources, the resource setting should further indicate specific locations of N1 OFDM symbols and N2 slots. The total number of OFDM symbols N used for the transmission of the CSI-RS are defined as N = N1 x N2. One possible way of configuring the specific location of slots is indicating two parameters (starting slot index, number of consecutive slots) in the resource setting. For the indicated slots, specific OFDM symbol locations can be further indicated by using length-14 bitmap b0b1…b13. If bk is set to “1”, then (k+1)th OFDM symbol within those slots is used for the CSI-RS transmission. Or if bk is set to “0”, then (k+1)th OFDM symbol within those slots is used for the CSI-RS transmission.
For beam management CSI-RS, it is agreed as a working assumption that NR supports higher layer configuration of a set of single-symbol CSI-RS resources where the set configuration contains an information element (IE) indicating whether repetition is “on/off”. In this context, repetition “On” means that the UE may assume that the gNB maintains a fixed Tx beam across N symbols. To enable this feature, the same single-symbol CSI-RS resources are repeated across N symbols with the same indexing of CRIs. On the other hand, repetition “Off” means that the UE cannot assume that the gNB maintains a fixed Tx beam across N symbols. In this case, a set of single-symbol CSI-RS resources are configured across N symbols with different indexing of CRIs. 
Proposal 7: For CSI-RS with D > 1, a resource setting to configure a set of single-symbol CSI-RS resources can indicate time-domain locations of N symbols. The set configuration contains an information element (IE) indicating whether repetition is “on/off”:
· If “On” is indicated, the same configuration of single-symbol CSI-RS resources is applied across N symbols with the same indexing of CRIs
· If “Off” is indicated, the same configuration of single-symbol CSI-RS resources is applied across N symbols with different indexing of CRIs

3 
Other remaining details
Various configurations of CSI-RS related parameters should be explicitly signalled via RRC/MAC CE/L1 or implicitly determined by predefined rules. In this section, higher layer signalling supports for the following aspects are discussed:
CSI-RS bandwidth related configuration.
Timing related configuration.
Transmission power related configuration (e.g. EPRE ratio between CSI-RS and PDSCH).
CSI-RS sequence
How to and/or whether to configure/trigger wideband/partial-band periodic/semi-persistent/aperiodic CSI-RSs should be carefully considered in NR. One of the simplest way is to configure CSI-RS bandwidth explicitly. In this approach, exact locations of each CSI-RS resource in the frequency domain, e.g. the starting RB index and the number of contiguous RBs for CSI-RS transmission/reception, can be signalled by higher layer signalling. If we consider operation scenarios with multiple CSI-RS resources for multi-TRP or multi-beam, which also can require both wideband/partial-band CSI-RSs, then the corresponding signalling overhead could be linearly increased according to the number of partial-band CSI-RS resources. Therefore, implicit configuration of CSI-RS bandwidth also can be considered to minimize redundant signalling overhead in some cases. For instance, frequency hopping for periodic/semi-persistent CSI-RS is a good example to get CSI across wider BW through partial-band CSI-RS without signalling overhead. On the other hands, linkage between the existing bandwidth configuration, such as bandwidth part or CORESET bandwidth, and the CSI-RS bandwidth also can be considered in case of partial-band & aperiodic CSI-RS. I.e., the CSI-RS bandwidth of aperiodic CSI-RS can be tied with the scheduling information for PDSCH or PDCCH.
To define timing related configurations for semi-persistent or periodic CSI-RS, following two options can be taken into account; 1) specify the periodicity and timing offset as absolute time, 2) specify the periodicity and timing offset as the slot or mini-slot indices. In case of option 1, CSI-RS transmission timing can be controlled regardless of PDSCH or CSI-RS numerologies, even if UE-specifically configured. In contrast, option 2 may provide variable transmission timing of CSI-RS according to the PDSCH or CSI-RS numerologies.
Regarding the transmission power related configuration, EPRE ratio between CSI-RS and PDSCH and the corresponding values in LTE should be considered as base line unless the reasons for defining other types of parameters or introducing additional values are identified.
In RAN1 NR-AH#2 meeting, it was agreed to support PN sequence for CSI-RS for CSI acquisition and beam management. For the detailed sequence generation and initialization methods, it should be taken into account that potential sharing of CSI-RS resource within a certain UE group is one of the most important features of CSI-RS. Therefore, among the listed alternatives in RAN1 NR-AH#2, UE ID should not be considered as one of candidate inputs for CSI-RS sequence generation and initialization unless a clear gain is clarified.
Based on the discussions above, the following proposal can be made:
Proposal 8: Consider following aspects for higher layer signalling support for CSI-RS.
At least one of following options are supported to configure/indicate CSI-RS bandwidth
Explicit configuration of CSI-RS bandwidth.
E.g. configuration of starting RB and the number of contiguous RBs for CSI-RS.
Implicit configuration of CSI-RS bandwidth.
E.g. frequency hopping for periodic/semi-persistent CSI-RS.
E.g. bandwidth part or CORESET BW for aperiodic CSI-RS
At least one of following options can be considered for CSI-RS transmission timing.
Specify the periodicity and timing offset as absolute time.
Specify the periodicity and timing offset as the slot or mini-slot indices.
As a baseline, EPRE ratio between CSI-RS and PDSCH and the corresponding values in LTE are considered for the CSI-RS transmission power related configuration.
UE ID should not be considered as one of candidate inputs for CSI-RS sequence generation and initialization
Conclusions
4 
In this contribution, Samsung’s view of CSI-RS for NR is presented. The following proposals are made:
Proposal 1: Consider the followings to determine CSI-RS OFDM symbol location:
Non-overlapping between CSI-RS and PDCCH/DMRS
As a starting point, consider non-overlapping with full set of DMRS
FFS, FDM of CSI-RS and additional DMRS
PDSCH decoding delay has higher priority than fast CSI acquisition
E.g. front-loaded DMRS and PDSCH first, followed by CSI-RS
Ease of rate matching for both NR and LTE UEs
Some subsets of CSI-RS resources for NR and LTE can be overlapped for this purpose. E.g. they can be aware of CSI-RS in the 7th, 8th, 13th, and 14th OFDM symbols.
Adjacent REs as much as possible to support up to 32-port CSI-RS
gNB & UE implementation complexities
The maximum numbers of CSI-RS resource settings, CSI-RS resource sets, and CSI-RS resources.
The corresponding RRC/MAC CE/L1 signalling overhead
Proposal 2: Define 2-/4-port CSI-RS resources on the {5th, 6th, 7th, 8th, 13th, 14th} OFDM symbols.
Support at least 2-port and 4-port RE patterns in Figure 2 and Figure 3.
Proposal 3: Support at least one of the following two options
Option 1: CDM-8(FD2, TD4) can span both adjacent/non-adjacent N=4 OFDM symbols. 
Option 2: Support at least one non-square CDM-8 pattern(s), e.g. CDM-8 by (FD1, TD2) + (FD3, TD2)
Proposal 4: For D > 1, NR supports the configurations of single-symbol CSI-RS resources with the predetermined set parameters including at least D, K, and Comb-offset(s)
K: the number of configured resources on one OFDM symbol
Comb-offset: Starting subcarrier offset for the RE mapping within the configured CSI-RS BW
Proposal 5: For CSI-RS with D > 1, a resource setting to configure K resources per symbol can include K-bit length bitmap b0b1…bK-1 
· If bk is set to “1”, then (k+1)th resource is configured as NZP CSI-RS.
· If bk is set to “0”, then (k+1)th resource is configured as ZP CSI-RS.
Proposal 6: For CSI-RS with D > 1, a resource setting to configure K resources per symbol can include 1-bit field to indicate whether ZP CSI-RS is additionally configured on the remaining REs which are not mapped to the configured K resource(s)
Proposal 7: For CSI-RS with D > 1, a resource setting to configure a set of single-symbol CSI-RS resources can indicate time-domain locations of N symbols. The set configuration contains an information element (IE) indicating whether repetition is “on/off”:
· If “On” is indicated, the same configuration of single-symbol CSI-RS resources is applied across N symbols with the same indexing of CRIs
· If “Off” is indicated, the same configuration of single-symbol CSI-RS resources is applied across N symbols with different indexing of CRIs
Proposal 8: Consider following aspects for higher layer signalling support for CSI-RS.
At least one of following options are supported to configure/indicate CSI-RS bandwidth
Explicit configuration of CSI-RS bandwidth.
E.g. configuration of starting RB and the number of contiguous RBs for CSI-RS.
Implicit configuration of CSI-RS bandwidth.
E.g. frequency hopping for periodic/semi-persistent CSI-RS.
E.g. bandwidth part or CORESET BW for aperiodic CSI-RS
At least one of following options can be considered for CSI-RS transmission timing.
Specify the periodicity and timing offset as absolute time.
Specify the periodicity and timing offset as the slot or mini-slot indices.
As a baseline, EPRE ratio between CSI-RS and PDSCH and the corresponding values in LTE are considered for the CSI-RS transmission power related configuration.
UE ID should not be considered as one of candidate inputs for CSI-RS sequence generation and initialization
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