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Introduction
In RAN1 NR-AH#3, the following agreements on NR CSI-RS were made [1]:
	Agreement:
NR should support non-adjacent mapping of CSI-RS components in frequency domain.
· The REs in each CSI-RS component should be adjacent
Uniform RE mapping across all 4 symbols for N=4 is supported.
· Support of non-uniform case is FFS

Agreement:
For ECP, NR supports the following: 
· CSI-RS reuses NCP CSI-RS resources 
· For beam management purpose, reuse 1-port NCP CSI-RS for beam management
· For beam management purpose, reuse 2-port NCP CSI-RS with D=1 for ECP in Rel-15 subject to RAN4 feedback
Send LS to RAN4 to request feedback on the following issues (Huawei, Xi):
· Feasibility of 2-port ECP/NCP CSI-RS with D=1 for beam management
· Feasible densities of 1-port ECP/NCP CSI-RS for beam management

Agreement:
All slides in R1-1716782 with the following revision to slide 5
· Down-select among the following options
· Opt. 1: The starting subcarrier of a CSI-RS component RE pattern is constrained to be one among even subcarriers, in the given PRB
· Opt. 2: The starting subcarrier of a CSI-RS component RE pattern is not constrained, subcarrier in the given PRB. 
· FFS, additional constraints, e.g. considering size of the component RE pattern
· At least {6th,7th, 13th, 14th} OFDM symbol in a slot structure can be configured for CSI-RS transmission
· Note: The dependency of CSI reporting timing on the CSI-RS OFDM symbol locations will be discussed separately
· FFS: additional OFDM symbol locations




This contribution provides Samsung’s views on the following issues:
· Pros and cons of possible options listed in R1-1716782
· Further details on CSI-RS for beam management including frequency and time domain configuration details of a set of single-symbol CSI-RS resources

Some views on the FFS points from NR-AH#3
1 
2 
Multiplexing between CSI-RS and other RSs/channels
In R1-1716782, the following options are listed to decide FDM between CSI-RS and {SSB, CORESET, and DM-RS}:
For CSI-RS and SSB,
Option 1-1: From a UE perspective, CSI-RS is not multiplexed on SS block OFDM symbol(s)
Option 1-2: From a UE perspective, CSI-RS can be multiplexed on SS block symbol(s)
FFS on the conditions when multiplexing is allowed 
For CSI-RS and CORESET,
From a UE perspective, for REs that is in the same OFDM symbol of configured CORESET but outside of the CORESET, 
Option 2-1: NZP CSI-RS can be multiplexed
FFS: Whether or not a UE needs to be aware of the CORESET of another UE, e.g., through configuration of a ZP-CSI-RS
FFS: Whether or not PBCH is affected for common CORESET configuration, e.g., through a configuration of ZP-CSI-RS
Option 2-2: NZP CSI-RS is not multiplexed
For CSI-RS and DM-RS,
Option 3-1: Within a BWP, a UE is not expected to be configured with NZP-CSI-RS in OFDM symbols for which it is configured to receive DMRS
E.g., from a UE perspective in the slot with scheduled PDSCH, CSI-RS can be transmitted on the potential additional DMRS OFDM symbol(s), when the additional DMRS does not exist in the OFDM symbol(s).
Note: In Option 3-1, CSI-RS is not multiplexed on the potential front-loaded DMRS OFDM symbol(s)
Option 3-2: From a UE perspective, CSI-RS can be multiplexed on all any potential DMRS OFDM symbol locations(s)
Note: Additional restriction from cell-/UE-group perspective will be further discussed based on the down-selection above

Table 1 summaries the potential advantages and disadvantages are expected from each option above.

[bookmark: _Ref494446047]Table 1. Potential impacts from the options for multiplexing between CSI-RS and other RSs/channels 
	Channel/RS types
	Options
	Pros & cons

	SSB
	Option 1-1
	Pros: Simple implementation analogous to LTE.
No impacts on potential SSB power boosting.
Cons: Large beam management overhead (up to 11.5% overhead for SSB under the assumptions of 64 SSBs with SCS of 120kHz + additional 11.5% overhead for CSI-RS under the assumptions of four CSI-RS resources per OFDM symbol for 256 beams with 5ms CSI-RS transmission periodicity)

	
	Option 1-2
	Pros: Significant overhead reduction can be expected.
Cons: SSB power boosting can be limited when CSI-RS and SSB are FDMed.

	
	Discussions
	It seems that SSB power boosting can be resolved by gNB implementation by configuring TDMed SSB and CSI-RS. However, the worst case beam sweeping overhead cannot be avoidable in some cases. Therefore, FDM between CSI-RS and SSB should be supported at least for beam management.

	CORESET
	Option 2-1
	Pros: Can permit fast CSI-RS transmission in a slot, e.g. for fast CSI acquisition.
Cons: High implementation and specification efforts are expected to avoid collision between CORESET and CSI-RS.

	
	Option 2-2
	Pros: Simple implementation analogous to LTE.
Cons: CSI acquisition within a slot may not be possible in some cases.

	
	Discussions
	For gNB and UE complexity, it is preferable not to support overlapping between CSI-RS REs and CORESET REs from a certain group of UEs’ perspective as well as from a single UE perspective. Considering potential implementation and specification efforts for option 2-1, CORESET OFDM symbols at least for slot structure can be free from CSI-RS transmission.

	DM-RS
	Option 3-1
	Pros: Maximum rank of SU-/MU-MIMO transmission is not limited.
Cons: Limited CSI-RS transmission on the DMRS OFDM symbols (up to 4 OFDM symbols per slot for now).

	
	Option 3-2
	Pros: More rooms for CSI-RS transmission on up to 4 OFDM symbols
Cons: Maximum rank of SU-/MU-MIMO transmission is limited.

	
	Discussions
	A limitation on the maximum rank for more flexible transmission of CSI-RS is not a good trade-off, since the performance loss from the limited rank is obvious.



Based on the discussions above, the following proposals can be drawn:
Proposal 1: From a UE perspective, CSI-RS can be multiplexed on SS block symbol(s)
FFS on the conditions when multiplexing is allowed.
Proposal 2: From a UE perspective, for REs that is in the same OFDM symbol of configured CORESET but outside of the CORESET, NZP CSI-RS is not multiplexed.
Proposal 3: Within a BWP, a UE is not expected to be configured with NZP-CSI-RS in OFDM symbols for which it is configured to receive DMRS.

Frequency and time location of CSI-RS component RE patterns
In R1-1716782, the following options are listed for down-selection on the frequency and time locations of CSI-RS component RE patterns:
For frequency domain location,
Opt. 1: The starting subcarrier of a CSI-RS component RE pattern is constrained to be one among even subcarriers, in the given PRB
Opt. 2: The starting subcarrier of a CSI-RS component RE pattern is not constrained.
FFS, additional constraints, e.g. considering size of the component RE pattern
For time domain location,
At least {6th,7th, 13th, 14th} OFDM symbol in a slot structure can be configured for CSI-RS transmission
Note: The dependency of CSI reporting timing on the CSI-RS OFDM symbol locations will be discussed separately
FFS: additional OFDM symbol locations

For now three types of CSI-RS component RE patterns with (Y,Z)={(2,1), (2,2), (4,1)} are agreed. Since FDM of CSI-RS and other RSs/channels except TRS and PT-RS within same PRB are not desirable as discussed in our companion contribution [2], the starting subcarriers of a CSI-RS component RE pattern among even subcarriers in the given PRB should be enough to cover the minimum frequency domain granularity of CSI-RS component RE pattern, i.e. Y=2.
For the additional OFDM symbol locations other than {6th,7th, 13th, 14th} OFDM symbol in a slot structure, the previous discussions on the multiplexing between CSI-RS and CORESET/DMRS should be taken into account. Given that a UE shall be configured with at least one CORESET and front-loaded DMRS, {1st, 2nd, 3rd, 4th, 5th} OFDM symbols, which can be used for CORESET and front-loaded DMRS, are not preferable for CSI-RS transmission. In case of {8th, 9th, 10th, 11th, 12th} OFDM symbols, the actual possible locations of CSI-RS OFDM symbol can be determined by DMRS configuration and UL-DL configuration.
Proposal 4: The starting subcarrier of a CSI-RS component RE pattern is constrained to be one among even subcarriers, in the given PRB.
Proposal 5: In addition to {6th,7th, 13th, 14th} OFDM symbols, {8th, 9th, 10th, 11th, 12th} OFDM symbol in a slot structure can be configured for CSI-RS transmission unless the OFDM symbol is contain DMRS for the UE.
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CSI-RS port configuration and numbering
In R1-1716782, the following options are listed for down-selection on the CSI-RS port configuration and numbering:
For CSI-RS port configuration,
Alt 1: The number of antenna port configured for the UE for NZP CSI-RS resource (P) is always equal to the number of antenna ports configured for CSI acquisition and reporting, i.e. N1*N2*2 = P (analogous to LTE)
Alt 2: The number of antenna port configured for the UE for NZP CSI-RS resource (P) can be more than or equal from the antenna ports configured for CSI acquisition and reporting, i.e. N1*N2*2 <= P
FFS on indication of the antenna ports subset for the channel measurements for CSI feedback
For CSI-RS port numbering,
Alt 1: Within a CDM group first, then across CDM groups (analogous to LTE)
Alt-1-1: The order of CDM groups is across frequency first then time
Alt-1-2: The order of CDM groups is across time first, then frequency
Alt-1-3: The order of CDM groups is in the order of RRC signaling
Note: port sharing is mainly considered for FD-CDM-2 and the applicable CSI-RS port numbers in NR.
Alt 2: Across CDM groups first, then within CDM group
Alt-2-1: The order of CDM groups is across frequency first then time
Alt-2-2: The order of CDM groups is across time first, then frequency
Alt-2-3: The order of CDM groups is in the order of RRC signaling
FFS: Whether or not to support port sharing

The alternatives for CSI-RS port configuration is to handle CSI-RS port sharing issues in NR. Figure 1 depicts the concept of CSI-RS port sharing between UEs with various capabilities on the maximum number of configured CSI-RS ports. As represented by Figure 1, CSI-RS port sharing reduces CSI-RS resource overhead through reuse of a part of resources for larger number of CSI-RS ports as those for smaller number of CSI-RS ports. Under the assumptions such as 2 OFDM symbols for PDCCH, 5ms CSI-RS periodicity, and CSI-RS reuse factor of 3, it can be shown that 3.3% and 6.7% of CSI-RS resource overhead can be saved in the PDSCH region for 8-port and 16-port CSI-RSs, respectively. However, since the gNB cannot use whole antenna ports for UEs with low capabilities in this case, the performance of PDSCH reception can be degraded. Therefore, CSI-RS port sharing should be considered as one possible implementation option but could not be a mandatory option for all operation scenarios. In other words, the simpler alternative, i.e. the same number of antenna ports for both CSI-RS and CSI reporting, is preferred unless enough level of performance gain from the other alternative can be proven.
Similar design principle can be adopted for the CSI-RS port numbering as well. By allocating adjacent antenna ports into the same CDM group, i.e. by CSI-RS port numbering within a CDM group first, CSI-RS port sharing can be easily done by gNB implementation. Regarding to the CSI-RS port numbering between CDM group, we slightly prefer RRC based port numbering analogous to LTE, which can provide more flexible numbering for various port sharing scenarios.
Proposal 6: The number of antenna port configured for the UE for NZP CSI-RS resource (P) is always equal to the number of antenna ports configured for CSI acquisition and reporting, i.e. N1*N2*2 = P (Alt.1)
Proposal 7: CSI-RS port number is increased within a CDM group first, then across CDMs (Alt.1)
The order of CDM groups is in the order of RRC signalling (Alt.1-3)
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[bookmark: _Ref494473814]Figure 1. Concept of CSI-RS port sharing between UEs with various capabilities.

CSI-RS bandwidth
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.
Proposal 8: 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

Timing related configuration
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. As a starting point, NR may support at least the same level of flexibilities on CSI-RS transmission periodicities and offsets with LTE.
Proposal 9: 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.
Proposal 10: NR supports at least the same level of flexibilities on CSI-RS transmission periodicities and offsets with LTE.

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 2 provides an example of CDM-8 patterns for a 32-port CSI-RS resource with N=4 adjacent OFDM symbols. As depicted by Figure 2, 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 11: 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 2. An example of four CDM-8 patterns for 32-port CSI-RS; reuse factor of 1 over N=4 OFDM symbols
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Figure 3. 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 2. 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 2.
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. 
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 2 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 12: 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 13: 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 14: 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 15: 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 
Conclusions
4 
In this contribution, Samsung’s view of CSI-RS for NR is presented. The following proposals are made:
Proposal 1: From a UE perspective, CSI-RS can be multiplexed on SS block symbol(s)
FFS on the conditions when multiplexing is allowed.
Proposal 2: From a UE perspective, for REs that is in the same OFDM symbol of configured CORESET but outside of the CORESET, NZP CSI-RS is not multiplexed.
Proposal 3: Within a BWP, a UE is not expected to be configured with NZP-CSI-RS in OFDM symbols for which it is configured to receive DMRS.
Proposal 4: The starting subcarrier of a CSI-RS component RE pattern is constrained to be one among even subcarriers, in the given PRB.
Proposal 5: In addition to {6th,7th, 13th, 14th} OFDM symbols, {8th, 9th, 10th, 11th, 12th} OFDM symbol in a slot structure can be configured for CSI-RS transmission unless the OFDM symbol is contain DMRS for the UE.
Proposal 6: The number of antenna port configured for the UE for NZP CSI-RS resource (P) is always equal to the number of antenna ports configured for CSI acquisition and reporting, i.e. N1*N2*2 = P (Alt.1)
Proposal 7: CSI-RS port number is increased within a CDM group first, then across CDMs (Alt.1)
The order of CDM groups is in the order of RRC signalling (Alt.1-3)
Proposal 8: 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
Proposal 9: 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.
Proposal 10: NR supports at least the same level of flexibilities on CSI-RS transmission periodicities and offsets with LTE.
Proposal 11: 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 12: 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 13: 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 14: 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 15: 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
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