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CLAIMS 

1. A method for wireless communication, comprising: receiving a first reference signal 

configuration indicating a first set of resource elements over which reference signals for a 

first set of one or more antenna ports are scheduled for transmission; receiving a second 

reference signal configuration indicating a second set of resource elements over which 

reference signals for a second set of one or more antenna ports are scheduled for 

transmission; receiving an association configuration indicating an association between at least 

two antenna ports, wherein the at least two antenna ports include a first antenna port in the 

first set of one or more antenna ports and a second antenna port in the second set of one or 

more antenna ports; receiving a plurality of reference signals including a first reference signal 

in the first set of resource elements and a second reference signal in the second set of 

resource elements; and performing, based at least in part on the association configuration, a 

channel measurement of at least one channel characteristic of a channel associated with the 

first antenna port based on at least the first reference signal and the second reference signal.  

2. The method of claim 1, wherein the association configuration indicates that the at least two 

antenna ports are quasi co-located with respect to at least one of receiver spatial parameters, 

delay spread, Doppler spread, average delay, Doppler shift, or a combination thereof.  

3. The method of claim 1, wherein the association configuration indicates that the at least two 

antenna ports can be assumed to be the same antenna port.  

4. The method of claim 1, wherein the at least one channel characteristic includes at least one 

of a time tracking value, a frequency tracking value, a Doppler spread estimation value, or a 

delay spread estimation value.  

5. The method of claim 1, wherein the receiving the plurality of reference signals comprises 

receiving the plurality of reference signals over resource elements for the at least two antenna 

ports that are in different symbols of a slot.  

6. The method of claim 1, wherein the receiving the plurality of reference signals comprises 

receiving the plurality of reference signals in resource elements corresponding to the at least 

two antenna ports that are in the same multiple symbols of a slot, and are uniformly spaced 

over frequency.  

7. The method of claim 1, wherein the receiving the plurality of reference signals comprises 

receiving the plurality of reference signals in resource elements corresponding to the at least 

two antenna ports that are in different symbols of a slot, and are uniformly spaced over 

frequency.  

8. The method of claim 1, wherein the receiving the plurality of reference signals comprises 

receiving the plurality of reference signals in resource elements corresponding to the at least 
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two antenna ports that are in different slots.  

9. The method of claim 1, wherein receiving the plurality of reference signals comprises 

receiving a plurality of channel state information (CSI) reference signals transmitted by an 

access point based on a plurality of reference signal configurations.  

10. The method of claim 9, further comprising measuring, based at least in part on at least a 

portion of the plurality of CSI reference signals, channel state information for each of the at 

least two antenna ports, and transmitting an indication of the measured channel state 

information to the access point.  

11. An apparatus for wireless communication, comprising: a transceiver for communicating 

via at least one or more antennas; a memory configured to store instructions; and one or more 

processors communicatively coupled with the transceiver and the memory, wherein the one 

or more processors are configured to: receive a first reference signal configuration indicating 

a first set of resource elements over which reference signals for a first set of one or more 

antenna ports are scheduled for transmission; receive a second reference signal configuration 

indicating a second set of resource elements over which reference signals for a second set of 

one or more antenna ports are scheduled for transmission; receive an association 

configuration indicating an association between at least two antenna ports, wherein the at 

least two antenna ports include a first antenna port in the first set of one or more antenna 

ports and a second antenna port in the second set of one or more antenna ports; receive a 

plurality of reference signals including a first reference signal in the first set of resource 

elements and a second reference signal in the second set of resource elements; and perform, 

based at least in part on the association configuration, a channel measurement of at least one 

channel characteristic of a channel associated with the first antenna port based on at least the 

first reference signal and the second reference signal.  

12. The apparatus of claim 11, wherein the association configuration indicates that the at least 

two antenna ports are quasi co-located with respect to at least one of receiver spatial 

parameters, delay spread, Doppler spread, average delay, Doppler shift, or a combination 

thereof.  

13. The apparatus of claim 11, wherein the at least one channel characteristic includes at least 

one of a time tracking value, a frequency tracking value, a Doppler spread estimation value, 

or a delay spread estimation value.  

14. The apparatus of claim 11, wherein the one or more processors are configured to receive 

the plurality of reference signals over resource elements for the at least two antenna ports that 

are in different symbols of a slot.  

15. The apparatus of claim 11, wherein the one or more processors are configured to perform 

the channel measurement of similar channel characteristics of channels over the at least two 

antenna ports.  
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16. The apparatus of claim 11, wherein the one or more processors are configured to receive 

the plurality of reference signals in resource elements corresponding to the at least two 

antenna ports that are in the same multiple symbols of a slot or in different multiple symbols 

of the slot, and are uniformly spaced over frequency.  

17. The apparatus of claim 11, wherein the one or more processors are configured to receive 

the plurality of reference signals in resource elements corresponding to the at least two 

antenna ports that are in different slots.  

18. A method for wireless communication, comprising: transmitting a first reference signal 

configuration indicating a first set of resource elements over which reference signals for a 

first set of one or more antenna ports are scheduled for transmission; transmitting a second 

reference signal configuration indicating a second set of resource elements over which 

reference signals for a second set of one or more antenna ports are scheduled for 

transmission; transmitting an association configuration indicating an association between at 

least two antenna ports, wherein the at least two antenna ports include a first antenna port in 

the first set of one or more antenna ports and a second antenna port in the second set of one or 

more antenna ports; and transmitting, based at least in part on the association configuration, 

reference signals, including a first reference signal in the first set of resource elements and a 

second reference signal in the second set of resource elements, based on at least one channel 

characteristic that is the same among the first reference signal and the second reference 

signal.  

19. The method of claim 18, wherein transmitting the reference signals comprises 

transmitting the reference signals in resource elements corresponding to the at least two 

antenna ports that are in different symbols of a slot.  

20. The method of claim 18, wherein transmitting the reference signals comprises 

transmitting the reference signals in resource elements corresponding to the at least two 

antenna ports that are in the same set of multiple symbols of a slot, and are uniformly spaced 

over frequency.  

21. The method of claim 18, wherein transmitting the reference signals comprises 

transmitting the reference signals in resource elements corresponding to the at least two 

antenna ports that are in different symbols of a slot, and are uniformly spaced over frequency.  

22. The method of claim 18, wherein transmitting the reference signals comprises 

transmitting the reference signals in resource elements corresponding to the at least two 

antenna ports that are in different slots.  

23. The method of claim 18, wherein the reference signals are channel state information 

(CSI) reference signals.  
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24. The method of claim 23, further comprising receiving, from a device receiving the CSI 

reference signals, one or more parameters related to CSI based on the CSI reference signals.  

25. An apparatus for wireless communication, comprising: a transceiver for communicating 

one or more wireless signals via at least a transmitter and one or more antennas; a memory 

configured to store instructions; and one or more processors communicatively coupled with 

the transceiver and the memory, wherein the one or more processors are configured to: 

transmit a first reference signal configuration indicating a first set of resource elements over 

which reference signals for a first set of one or more antenna ports are scheduled for 

transmission; transmit a second reference signal configuration indicating a second set of 

resource elements over which reference signals for a second set of one or more antenna ports 

are scheduled for transmission; transmit an association configuration indicating an 

association between at least two antenna ports, wherein the at least two antenna ports include 

a first antenna port in the first set of one or more antenna ports and a second antenna port in 

the second set of one or more antenna ports; and transmit, based at least in part on the 

association configuration, reference signals, including a first reference signal in the first set of 

resource elements and a second reference signal in the second set of resource elements, based 

on at least one channel characteristic that is the same among the first reference signal and the 

second reference signal.  

26. The apparatus of claim 25, wherein the one or more processors are configured to transmit 

the reference signals in resource elements corresponding to the at least two antenna ports that 

are in different symbols of a slot.  

27. The apparatus of claim 25, wherein the one or more processors are configured to transmit 

the reference signals in resource elements corresponding to the at least two antenna ports that 

are in the same set of multiple symbols of a slot, and are uniformly spaced over frequency.  

28. The apparatus of claim 25, wherein the one or more processors are configured to transmit 

the reference signals in resource elements corresponding to the at least two antenna ports that 

are in different symbols of a slot, and are uniformly spaced over frequency.  

29. The apparatus of claim 25, wherein the one or more processors are configured to transmit 

the reference signals in resource elements corresponding to the at least two antenna ports that 

are in different slots. 


