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1 Introduction
In this contribution we discuss the remaining issue of the reference signals and QCL support in NR. 
2 CSI-RS
2.1 CSI-RS sequence mapping to physical resources
The following text proposal adds clarifying text to make it complete and consistent with agreed working assumption.
Proposal 1:
· Adopt the following TP on CSI-RS for 38.211
============= Text Proposals in 38.211 ======================
[bookmark: _Toc500952748]7.4.1.5.3	Mapping to physical resources


For each CSI-RS configured, the UE shall assume the sequence  being mapped to resources elements  according to 


when the following conditions are fulfilled:

-	the resource element  is within the resource blocks occupied by the CSI-RS resource for which the UE is configured
The reference point for [image: ] is subcarrier 0 in common resource block 0.
The value of [image: ] is given by the higher-layer parameter density in the CSI-RS-ResourceMapping IE and the number of ports  is given by the higher-layer parameter nrofPorts.

If the UE is configured with a higher-layer parameter density equal to one or three in CSI-RS-ResourceMapping IE, 
If the UE is configured with a higher-layer parameter density equal to 0.5 in CSI-RS-ResourceMapping IE,
· 
For evenPRBs,
· 
For oddPRBs, 
============= End of Text Proposals in 38.211 ======================

3 PT-RS
Misalignment between uplink PT-RS and PUSCH port
In uplink codebook based transmission scheme, the PUSCH port is defined from 0 to N-1, while in PT-RS part, the number of PT-RS is determined by SRS port. These two parts are not aligned.
PUSCH port defined in 38.211:
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for PUSCH and associated demodulation reference signals
Number of PT-RS port selection defined in 38.214:
For partial-coherent and non-coherent codebook based UL transmission, the actual number of UL PT-RS port(s) is determined based on TPMI and/or TRI in DCI format 0_1:
[bookmark: _Hlk512520180]-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual UL PT-RS port(s) and the associated transmission layer(s) are derived from indicated TPMI as:
-	SRS port 0 and 2 in indicated TPMI share PT-RS port 0, and SRS port 1 and 3 in indicated TPMI share PT-RS port 1.
[bookmark: _Hlk500758550]-	UL PT-RS port 0 is associated with the UL layer [x] of layers which are transmitted with SRS port 0 and SRS port 2 in indicated TPMI, and UL PT-RS port 1 is associated with the UL layer [y] of layers which are transmitted with SRS port 1 and SRS port 3 in indicated TPMI, where [x] and/or [y] are given by DCI parameter PTRS-DMRS association as shown in DCI format 0_1 described in Subclause 6.2.3 of [5, TS38.212].
Further, for 2-port case, there could be only port 0 and port 1, so there should not be any association between a PT-RS port to port 2 and port 3. Based on current principle, only when precoder is , 2 PT-RS ports shall be enabled. In addition, for both codebook and non-codebook, if the maximum number of PT-RS ports is configured with “n1”, the UE does not need to follow the ways for dynamic number of PT-RS ports selection. Therefore, a TP as follows is proposed.
Proposal 2:
· Adopt the following TP on uplink PT-RS port selection for 38.214
[bookmark: _Toc517439525]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
<Unrelated part omitted>
For codebook or non-codebook based UL transmission, the association between UL PT-RS port(s) and DM-RS port(s) is signalled by DCI as described in Subclause 7.3.1.1.2 of [5, TS 38.212].
For non-codebook based UL transmission, if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual number of UL PT-RS port(s) to transmit is determined based on SRI(s). A UE may be configured with the PT-RS port index for each configured SRS resource by the higher layer parameter ptrs-PortIndex configured by SRS-Config. If the PT-RS port index associated with different SRIs are the same, the corresponding UL DM-RS ports are associated to the one UL PT-RS port.
For partial-coherent and non-coherent codebook based UL transmission, if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual number of UL PT-RS port(s) is determined based on TPMI and/or TRIPrecoding Information and Number of Layers in DCI format 0_1:
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual UL PT-RS port(s) and the associated transmission layer(s) are derived from indicated TPMI as:
-	For 2 antenna ports transmission, if TPMI equals to 0 and number of layers is 2, 2 PT-RS ports shall be used; otherwise, 1 PT-RS port shall be used.
-	For 4 antenna ports transmission, SRSPUSCH port 0 and 2 in indicated TPMI share PT-RS port 0, and SRS PUSCH port 1 and 3 in indicated TPMI share PT-RS port 1.
-	UL PT-RS port 0 is associated with the UL layer [x] of layers which are transmitted with SRS PUSCH port 0 and SRS PUSCH port 2 in indicated TPMI, and UL PT-RS port 1 is associated with the UL layer [y] of layers which are transmitted with PUSCH SRS port 1 and PUSCH SRS port 3 in indicated TPMI, where [x] and/or [y] are given by DCI parameter PTRS-DMRS association as shown in DCI format 0_1 described in Subclause 6.2.3 of [5, TS38.212].
<Unrelated part omitted>

PT-RS power boosting
	The PT-RS power boosting for codebook and non-codebook based transmission has been specified. However there are some editorial issues. In some parts, the power ratio is defined per port, while in some other parts, it is defined per layer. In 38.211, the number of PT-RS layers should be the same as number of PUSCH layers, which includes some zero-power (ZP) layers and non-zero-power (NZP) layers. The power boosting should only take NZP layers into account.
	Proposal 3:
· Adopt the following TP on PT-RS power boosting for 38.214
6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
<Unrelated part omitted>

For PT-RS, the transmit power of PT-RS is derived from , which is the power ratio between power of PUSCH and power of PT-RS per port.

When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is ,





-	If the UE is configured with higher layer parameter ptrs-Power, the power ratio between PUSCH layer per RE to PT-RS power ratio per non-zero-power layer per RE  is given by , where  is shown in the Table 6.2.3.1-3 according to the higher layer parameter ptrs-Power, the PT-RS scaling factor  specified in subclause 6.4.1.2.2.1 of [4, TS 38.211] is given by and also on the Precoding Information and Number of Layers TPMI field in DCI.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 if not configured or in case of non-codebook based PUSCH.

Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE 

UL-PTRS-power / 


The number of PUSCH layers ( )

1
2
3
4

All cases
Full coherent
Partial and non- coherent and non-codebook based
Full coherent
Partial and non- coherent and non-codebook based
Full coherent
Partial coherent
Non-coherent and non-codebook based
00
0
3
3Qp-3
4.77
3Qp-3
6
3Qp
3Qp-3
01
0
3
3
4.77
4.77
6
6
6
10
Reserved
11
Reserved

<Unrelated part omitted>


PT-RS dynamic presence
It has been supported that a dedicated RNTI, e.g. MCS-C-RNTI, can be used for MCS table selection. So this MCS-C-RNTI should be similar to C-RNTI. As PT-RS can be dynamically present when C-RNTI is used, it could also be present when MCS-C-RNTI is used. 
Proposal 4: 
· Adopt the following TP on PT-RS dynamic presence for 38.214.
[bookmark: _Toc517439524]6.2.3	UE PT-RS transmission procedure
If a UE is not configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig, the UE shall not transmit PT-RS. The PTRS may only be present if RNTI equals C-RNTI, CS-RNTI, SP-CSI-RNTI or MCS-C-RNTI.


Editorial Change for PT-RS resource mapping
In 38.211, the following text has been defined for PT-RS time domain resource mapping. There are two issues for the highlighted sentence: the first is that there should be no double-symbol DMRS when PT-RS is present according to 38.214 that half of DMRS ports and PT-RS should not be present simultaneously; the second is that the “symbol index of DM-RS symbol” is unclear when there’s additional DMRS symbol in the slot. So a TP is proposed to fix the two issues.


1.	set  and 
2.	if any symbol in the interval  overlaps with a symbol used for DM-RS according to clause 7.4.1.1.2

-	set 

-	set  to the symbol index of the DM-RS symbol in case of a single-symbol DM-RS and to the symbol index of the second DM-RS symbol in case of a double-symbol DM-RS
-	repeat from step 2 as long as  is inside the PDSCH allocation
3.	add  to the set of time indices for PT-RS

4.	increment  by one
5.	repeat from step 2 above as long as  is inside the PDSCH allocation

Proposal 5: 
· Adopt the following TP on PT-RS resource mapping in section 7.4.1.2.2 and 6.4.1.2.2 in 38.211.
<Unrelated part omitted>


1. set  and 

2. if any symbol in the interval  overlaps with a symbol used for DM-RS according to clause 6.4.1.1.3

-	set [image: ] to be the symbol index of the last DM-RS symbol within 

-	set 
-	set [image: ] to the symbol index of the DM-RS symbol in case of a single-symbol DM-RS or to the symbol index of the second DM-RS symbol in case of a double-symbol DM-RS

-	repeat from step 2 as long as  is inside the PUSCH allocation

3. add  to the set of time indices for PT-RS
<Unrelated part omitted>

4 TRS
The aperiodic TRS has been agreed for both FR1 and FR2. It has been specified that the scheduling offset for aperiodic TRS should be above a UE reported threshold. Such threshold is to reserve some time for UE to derive the QCL-typeD information for aperiodic TRS indicated by DCI indirectly. However for FR1, there should be no QCL-typeD applied, and UE may not report such a threshold. Therefore, this restriction on scheduling offset should only be applied for FR2.
Further, for CSI-RS resources in a resource set, they should be configured with the same time domain behaviour in terms of periodic or aperiodic. Otherwise to keep the same configuration for aperiodic TRS and TRS cannot be confirmed. 
Proposal 6:
· Adopt the following TP on TRS for 38.214.
[bookmark: _Toc517439462]5.1.6.1.1	CSI-RS for tracking
[bookmark: _Hlk513060382]<Unrelated part omitted>
For a NZP-CSI-RS-ResourceSet configured with the higher layer parameter trs-Info, the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same. For frequency range 1, the UE may be configured with a NZP-CSI-RS-ResourceSet of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. For frequency range 2 the UE may be configured with a NZP-CSI-RS-ResourceSet of two periodic CSI-RS resources in one slot or with a NZP-CSI-RS-ResourceSet of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 
[bookmark: _Hlk513180296][bookmark: _Hlk512260067]A UE configured with NZP-CSI-RS-ResourceSet(s) configured with higher layer parameter trs-Info may have the CSI-RS resources configured as:
-	Periodic, with the CSI-RS resources in the NZP-CSI-RS-ResourceSet configured with same periodicity, bandwidth and subcarrier location
-	Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location)and the aperiodic CSI-RS being 'QCL-Type-A' and 'QCL-TypeD', where applicable, with the periodic CSI-RS resources. For frequency range 2, Tthe UE does not expect that the scheduling offset between the triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported ThresholdSched-Offset. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS resource set are configured with the same number of CSI-RS resources. For the aperiodic CSI-RS resource set if triggered, and if the associated periodic CSI-RS resource set is configured with four periodic CSI-RS resources with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter aperiodicTriggeringOffset indicates the triggering offset for the first slot for the first two CSI-RS resources in the set.
<Unrelated part omitted>
Each CSI-RS resource, defined in Subclause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-Resource with the following restrictions:
-	the time-domain locations of the two periodic CSI-RS resources in a slot, or of the four periodic CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), as defined by higher layer parameter CSI-RS-resourceMapping, is given by one of



-	, , or for frequency range 1 and frequency range 2,










-	, , , , , , , ,  or  for frequency range 2.
-	<Unrelated part omitted>
[bookmark: _Hlk512448230]-	same resourceType, powerControlOffset and powerControlOffsetSS given by NZP-CSI-RS-Resource value across all resources.


5 QCL
QCL assumption across CSI-RS resources
According to current description in TS 38.214, CSI-RS resource set for beam management can be configured with CSI-RS-ResourceRep parameter. Current definition of this parameter as Tx spatial domain transmission filter at gNB (i.e. transmitter side) is ambiguous as it doesn’t convey any information to the UE regarding QCL properties of the received reference signal wrt to spatial Rx parameters. Moreover, current description may be misleading if it is compared to description used for SS/PBCH blocks with the same or different IDs in TS 38.211. It is, therefore, proposed to modify the existing specification text to replace it by description based on the relation of antenna ports for different CSI-RS resources. 
Proposal 7:
· Specify antenna port relation between CSI-RS resources (with repetition “on”  or “off”) instead of current description based on Tx spatial filtering at gNB side
· Same antenna port or spatial QCL should be considered
QCL assumption for the same CSI-RS resource over time
NR specification TS 38.215 allows UE to perform unrestricted RSRP measurements over the time using CSI-RS resource, which implies consistent beam assignment at the transmitter for that CSI-RS resource over the time without abrupt changes in the transmission beam. It is, therefore, important to clarify the corresponding QCL assumption for CSI-RS resource at the UE.
Proposal 8:
· Clarify that UE may assume that all CSI-RS resource transmission occasions with the same CSI-RS resource configuration identity for a given CC and BWP is quasi co-located with respect to Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters
Lack of “average gain” parameter in QCL types
NR specification TS 38.214 defines four QCL types – A, B, C and D, which can be used to establish QCL relation between antenna ports of different reference signals.  For each QCL type the set of QCL parameters are defined as follows:
-     'QCL-TypeA': {Doppler shift, Doppler spread, average delay, delay spread}
-     'QCL-TypeB': {Doppler shift, Doppler spread}
-     'QCL-TypeC': {Doppler shift, average delay}
-     'QCL-TypeD': {Spatial Rx parameter}
It can be seen that all QCL types are missing “average gain” parameter that need to be define to assist QGC setting at the UE. It is, therefore, proposed to amend QCL Type A and Type D definition to also include “average gain” parameter. Since TCI state may include QCL Type A and Type D simultaneously. It is proposed to “prioritize” average gain obtained from the reference signal associated with QCL type D to avoid possible ambiguity. For all other cases. Average gain should be used from the reference signal associated QCL type A.
Proposal 9:
· Amend QCL type A and QCL type D definitions to include the “average gain” parameter
· If TCI state include both QCL Type A and Type D simultaneously prioritize” average gain obtained from the reference signal associated with QCL type D
Optional configuration of QCL-type D for BM CSI-RS
In TS 38.214, QCL-Type D and corresponding RS can be configured for TCI state “when applicable”. Such wording, however, may be ambiguous wrt “optional” and “mandatory” configuration in FR2 for different types of the reference signals. In particular, for beam management CSI-RS, it is expected that QCL-Type D and corresponding RS may ne optionally configured. At the same time, for CSI-RS for CSI acquisition or tracking QCL-Type D configuration should be always mandatory. It is therefore, propose to clarify the meaning of the meaning of “when applicable” wrt to optional / mandatory configuration for different types of RS. 
Proposal 10:
· Clarify the meaning of “when applicable “for QCL-type D wrt to optional and mandatory configuration in FR2 for different types of RS
· For beam management CSI-RS, QCL-Type D configuration is optional in FR2
· For other CSI-RS, QCL-Type D configuration is mandatory in FR2

6 Summary
In this contribution the remaining issue of the reference signals and QCL support in NR. 
The following proposal is for CSI-RS:
Proposal 1:
· Adopt the following TP on CSI-RS for 38.211
============= Text Proposals in 38.211 ======================
7.4.1.5.3	Mapping to physical resources


For each CSI-RS configured, the UE shall assume the sequence  being mapped to resources elements  according to 


when the following conditions are fulfilled:

-	the resource element  is within the resource blocks occupied by the CSI-RS resource for which the UE is configured
The reference point for [image: ] is subcarrier 0 in common resource block 0.
The value of [image: ] is given by the higher-layer parameter density in the CSI-RS-ResourceMapping IE and the number of ports  is given by the higher-layer parameter nrofPorts.

If the UE is configured with a higher-layer parameter density equal to one or three in CSI-RS-ResourceMapping IE, 
If the UE is configured with a higher-layer parameter density equal to 0.5 in CSI-RS-ResourceMapping IE,
· 
For evenPRBs,
· 
For oddPRBs, 
============= End of Text Proposals in 38.211 ======================

[bookmark: _GoBack]The following proposals are for PT-RS:
Proposal 2:
· Adopt the following TP on uplink PT-RS port selection for 38.214
6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
<Unrelated part omitted>
For codebook or non-codebook based UL transmission, the association between UL PT-RS port(s) and DM-RS port(s) is signalled by DCI as described in Subclause 7.3.1.1.2 of [5, TS 38.212].
For non-codebook based UL transmission, if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual number of UL PT-RS port(s) to transmit is determined based on SRI(s). A UE may be configured with the PT-RS port index for each configured SRS resource by the higher layer parameter ptrs-PortIndex configured by SRS-Config. If the PT-RS port index associated with different SRIs are the same, the corresponding UL DM-RS ports are associated to the one UL PT-RS port.
For partial-coherent and non-coherent codebook based UL transmission, if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual number of UL PT-RS port(s) is determined based on TPMI and/or TRIPrecoding Information and Number of Layers in DCI format 0_1:
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual UL PT-RS port(s) and the associated transmission layer(s) are derived from indicated TPMI as:
-	For 2 antenna ports transmission, if TPMI equals to 0 and number of layers is 2, 2 PT-RS ports shall be used; otherwise, 1 PT-RS port shall be used.
-	For 4 antenna ports transmission, SRSPUSCH port 0 and 2 in indicated TPMI share PT-RS port 0, and SRS PUSCH port 1 and 3 in indicated TPMI share PT-RS port 1.
-	UL PT-RS port 0 is associated with the UL layer [x] of layers which are transmitted with SRS PUSCH port 0 and SRS PUSCH port 2 in indicated TPMI, and UL PT-RS port 1 is associated with the UL layer [y] of layers which are transmitted with PUSCH SRS port 1 and PUSCH SRS port 3 in indicated TPMI, where [x] and/or [y] are given by DCI parameter PTRS-DMRS association as shown in DCI format 0_1 described in Subclause 6.2.3 of [5, TS38.212].
<Unrelated part omitted>

Proposal 3:
· Adopt the following TP on PT-RS power boosting for 38.214
6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
<Unrelated part omitted>

For PT-RS, the transmit power of PT-RS is derived from , which is the power ratio between power of PUSCH and power of PT-RS per port.

When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is ,





-	If the UE is configured with higher layer parameter ptrs-Power, the power ratio between PUSCH layer per RE to PT-RS power ratio per non-zero-power layer per RE  is given by , where  is shown in the Table 6.2.3.1-3 according to the higher layer parameter ptrs-Power, the PT-RS scaling factor  specified in subclause 6.4.1.2.2.1 of [4, TS 38.211] is given by and also on the Precoding Information and Number of Layers TPMI field in DCI.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 if not configured or in case of non-codebook based PUSCH.

Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE 

UL-PTRS-power / 


The number of PUSCH layers ( )

1
2
3
4

All cases
Full coherent
Partial and non- coherent and non-codebook based
Full coherent
Partial and non- coherent and non-codebook based
Full coherent
Partial coherent
Non-coherent and non-codebook based
00
0
3
3Qp-3
4.77
3Qp-3
6
3Qp
3Qp-3
01
0
3
3
4.77
4.77
6
6
6
10
Reserved
11
Reserved

<Unrelated part omitted>


Proposal 4: 
· Adopt the following TP on PT-RS dynamic presence for 38.214.
6.2.3	UE PT-RS transmission procedure
If a UE is not configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig, the UE shall not transmit PT-RS. The PTRS may only be present if RNTI equals C-RNTI, CS-RNTI, SP-CSI-RNTI or MCS-C-RNTI.


Proposal 5: 
· Adopt the following TP on PT-RS resource mapping in section 7.4.1.2.2 and 6.4.1.2.2 in 38.211.
<Unrelated part omitted>


1. set  and 

2. if any symbol in the interval  overlaps with a symbol used for DM-RS according to clause 6.4.1.1.3

-	set [image: ] to be the symbol index of the last DM-RS symbol within 

-	set 
-	set [image: ] to the symbol index of the DM-RS symbol in case of a single-symbol DM-RS or to the symbol index of the second DM-RS symbol in case of a double-symbol DM-RS

-	repeat from step 2 as long as  is inside the PUSCH allocation

3. add  to the set of time indices for PT-RS
<Unrelated part omitted>


The following proposal is for TRS:
Proposal 6:
· Adopt the following TP on TRS for 38.214.
5.1.6.1.1	CSI-RS for tracking
<Unrelated part omitted>
For a NZP-CSI-RS-ResourceSet configured with the higher layer parameter trs-Info, the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same. For frequency range 1, the UE may be configured with a NZP-CSI-RS-ResourceSet of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. For frequency range 2 the UE may be configured with a NZP-CSI-RS-ResourceSet of two periodic CSI-RS resources in one slot or with a NZP-CSI-RS-ResourceSet of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 
A UE configured with NZP-CSI-RS-ResourceSet(s) configured with higher layer parameter trs-Info may have the CSI-RS resources configured as:
-	Periodic, with the CSI-RS resources in the NZP-CSI-RS-ResourceSet configured with same periodicity, bandwidth and subcarrier location
-	Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location)and the aperiodic CSI-RS being 'QCL-Type-A' and 'QCL-TypeD', where applicable, with the periodic CSI-RS resources. For frequency range 2, Tthe UE does not expect that the scheduling offset between the triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported ThresholdSched-Offset. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS resource set are configured with the same number of CSI-RS resources. For the aperiodic CSI-RS resource set if triggered, and if the associated periodic CSI-RS resource set is configured with four periodic CSI-RS resources with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter aperiodicTriggeringOffset indicates the triggering offset for the first slot for the first two CSI-RS resources in the set.
<Unrelated part omitted>
Each CSI-RS resource, defined in Subclause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-Resource with the following restrictions:
-	the time-domain locations of the two periodic CSI-RS resources in a slot, or of the four periodic CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), as defined by higher layer parameter CSI-RS-resourceMapping, is given by one of



-	, , or for frequency range 1 and frequency range 2,










-	, , , , , , , ,  or  for frequency range 2.
-	<Unrelated part omitted>
-	same resourceType, powerControlOffset and powerControlOffsetSS given by NZP-CSI-RS-Resource value across all resources.



The following proposals are for QCL:
Proposal 7:
· Specify antenna port relation between CSI-RS resources (with repetition “on”  or “off”) instead of current description based on Tx spatial filtering at gNB side
· Same antenna port or spatial QCL should be considered
Proposal 8:
· Clarify that UE may assume that all CSI-RS resource transmission occasions with the same CSI-RS resource configuration identity for a given CC and BWP is quasi co-located with respect to Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters
Proposal 9:
· Amend QCL type A and QCL type D definitions to include the “average gain” parameter
· If TCI state include both QCL Type A and Type D simultaneously prioritize” average gain obtained from the reference signal associated with QCL type D
Proposal 10:
· Clarify the meaning of “when applicable “for QCL-type D wrt to optional and mandatory configuration in FR2 for different types of RS
· For beam management CSI-RS, QCL-Type D configuration is optional in FR2
· For other CSI-RS, QCL-Type D configuration is mandatory in FR2

References
[1] TS 38.214 v.15.2.1
[2] TS 38.214 v.15.2.0
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