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CLAIMS 

1. A method of wireless communication performed by a first node, comprising:  

determining an uplink beam for communicating with a second node; 

determining a downlink beam as a candidate for communicating with the second node; 

and  

transmitting an indication of the uplink beam and the downlink beam to the second 

node, 

wherein the uplink beam and the downlink beam are not a reciprocal beam pair, 

wherein the downlink beam is from a first reciprocal beam pair of a first cluster and the 

uplink beam is from a second reciprocal beam pair of a second cluster; and 

wherein the uplink beam and the downlink beam propagate along different paths, 

wherein the indication of the uplink beam includes an indication of a reference signal associated 

with a beam that is quasi co-located with the uplink beam, and wherein the reference signal was 

previously communicated via the beam. 

2. The method of claim 1, wherein the reference signal is a downlink reference 

signal. 

3. The method of claim 2, wherein the downlink reference signal is indicated 

based at least in part on a determination that the first node is in a beam reciprocity condition. 

4. The method of claim 2, wherein the downlink reference signal is at least one 

of: a secondary synchronization signal, a demodulation reference signal associated with one or 

more of a physical broadcast channel (PBCH), a physical downlink control channel (PDCCH), or 

a physical downlink shared channel (PDSCH), a channel state information reference signal, a 

tracking reference signal, a phase tracking reference signal, a synchronization signal block, or a 

combination thereof. 

5. The method of claim 1, wherein the reference signal is an uplink reference 

signal. 
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6. The method of claim 5, wherein the uplink reference signal is indicated based 

at least in part on a determination that the first node is not in a beam reciprocity condition. 

7. The method of claim 5, wherein the uplink reference signal is at least one of: a 

sounding reference signal, an uplink demodulation reference signal associated with one or more 

of a physical uplink control channel (PUCCH) or a physical uplink shared channel (PUSCH), or 

a combination thereof. 

8. The method of claim 1, wherein the uplink beam is determined based at least in 

part on a determination that the first node is subject to a transmission limitation due to a 

maximum permissible exposure condition. 

9. The method of claim 8, wherein the first node indicates the maximum 

permissible exposure condition to the second node. 

10. The method of claim 1, wherein the first node is configured to indicate a first 

quasi co-located beam associated with the uplink beam and a second quasi co-located beam 

associated with a downlink beam. 

11. A method of wireless communication performed by a second node, comprising:  

receiving, from a first node, an indication of a candidate uplink beam and a candidate 

downlink beam, wherein the candidate uplink beam and the candidate downlink beam are not a 

reciprocal beam pair,  

wherein the candidate downlink beam is from a first reciprocal beam pair of a 

first cluster and the candidate uplink beam is from a second reciprocal beam pair of a 

second cluster, 

wherein the candidate uplink beam and the candidate downlink beam propagate 

along different paths, and 
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wherein the indication of the candidate uplink beam includes an indication of a 

reference signal associated with a beam that is quasi co-located with the candidate uplink 

beam, and wherein the reference signal was previously communicated via the beam; 

determining one or more first properties of a first quasi co-located (QCL) beam to be 

used to configure an uplink beam based at least in part on the indication of the candidate uplink 

beam; 

determining one or more second properties of a second QCL beam to be used to 

configure a downlink beam based at least in part on the indication of the candidate downlink 

beam; and 

transmitting, to the first node, a signaling state that indicates the uplink beam, the one or 

more first properties of the first QCL beam, the downlink beam, and the one or more second 

properties of the second QCL beam. 

12. The method of claim 11, wherein the signaling state includes a first value that 

indicates the uplink beam and the one or more first properties of the first QCL beam, and 

wherein the signaling state includes a second value that indicates the downlink beam and the one 

or more second properties of the second QCL beam. 

13. The method of claim 11, wherein the signaling state is identified using a single 

table, stored by the second node, that maps signaling state values to properties of quasi co-

located beams corresponding to the uplink beam and the downlink beam. 

14. The method of claim 11, wherein the signaling state is identified using a first 

table and a second table stored by the second node, wherein the first table maps first signaling 

state values to properties of quasi co-located beams corresponding to the uplink beam and the 

second table maps second signaling state values to properties of quasi co-located beams 

corresponding to the downlink beam. 

15. The method of claim 11, wherein the signaling state is a transmission 

configuration indication. 
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16. The method of claim 11, wherein the one or more first properties of the first 

QCL beam are used to configure the uplink beam and the one or more second properties of the 

second QCL beam are used to configure the downlink beam. 

17. A first node for wireless communication, comprising:  

a memory; and 

one or more processors operatively coupled to the memory, the memory and the one or 

more processors configured to: 

determine an uplink beam as a candidate for communicating with a second 

node; 

determine a downlink beam as a candidate for communicating with the second 

node; and 

transmit an indication of the uplink beam and the downlink beam to the second 

node,  

wherein the uplink beam and the downlink beam are not a reciprocal beam pair, 

wherein the downlink beam is from a first reciprocal beam pair of a first cluster and the 

uplink beam is from a second reciprocal beam pair of a second cluster, 

wherein the uplink beam and the downlink beam propagate along different paths, 

wherein the indication of the uplink beam includes an indication of a reference signal associated 

with a beam that is quasi co-located with the uplink beam, and  

wherein the reference signal was previously communicated via the beam. 

18. The first node of claim 17, wherein the reference signal is a downlink reference 

signal. 

19. The first node of claim 18, wherein the downlink reference signal is indicated 

based at least in part on a determination that the first node is in a beam reciprocity condition. 

20. The first node of claim 17, wherein the reference signal is an uplink reference 

signal. 
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21. The first node of claim 20, wherein the uplink reference signal is indicated 

based at least in part on a determination that the first node is not in a beam reciprocity condition. 

22. The first node of claim 17, wherein the uplink beam is determined based at 

least in part on a determination that the first node is subject to a transmission limitation due to a 

maximum permissible exposure condition. 

23. The first node of claim 22, wherein the first node indicates the maximum 

permissible exposure condition to the second node. 

24. The first node of claim 17, wherein the first node is configured to indicate a 

first quasi co-located beam associated with the uplink beam and a second quasi co-located beam 

associated with a downlink beam. 

25. A second node for wireless communication, comprising:  

a memory; and 

one or more processors operatively coupled to the memory, the memory and the one or 

more processors configured to:  

receive, from a first node, an indication of a candidate uplink beam and a 

candidate downlink beam,  

wherein the candidate uplink beam and the candidate downlink beam 

are not a reciprocal beam pair, 

wherein the candidate downlink beam is from a first reciprocal beam 

pair of a first cluster and the candidate uplink beam is from a second reciprocal 

beam pair of a second cluster, 

wherein the candidate uplink beam and the candidate downlink beam 

propagate along different paths, 

wherein the indication of the candidate uplink beam includes an 

indication of a reference signal associated with a beam that is quasi co-located 

with the candidate uplink beam, and 
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wherein the reference signal was previously communicated via the 

beam; 

determine one or more first properties of a first quasi co-located (QCL) beam 

to be used to configure an uplink beam based at least in part on the indication of the 

candidate uplink beam; 

determine one or more second properties of a second QCL beam to be used to 

configure a downlink beam based at least in part on the indication of the candidate 

downlink beam; and 

transmit, to the first node, a signaling state that indicates the uplink beam, the 

one or more first properties of the first QCL beam, the downlink beam, and the one or 

more second properties of the second QCL beam. 

26. The second node of claim 25, wherein the signaling state includes a first value 

that indicates the uplink beam and the one or more first properties of the first QCL beam, and 

wherein the signaling state includes a second value that indicates the downlink beam and the one 

or more second properties of the second QCL beam. 

27. The second node of claim 25, wherein the signaling state is identified using a 

single table, stored by the second node, that maps signaling state values to properties of quasi co-

located beams corresponding to the uplink beam and the downlink beam. 

28. The second node of claim 25, wherein the signaling state is identified using a 

first table and a second table stored by the second node, wherein the first table maps first 

signaling state values to properties of quasi co-located beams corresponding to the uplink beam 

and the second table maps second signaling state values to properties of quasi co-located beams 

corresponding to the downlink beam. 

29. An apparatus comprising: means for determining an uplink beam for 

communicating with a different apparatus; 

means for determining a downlink beam as a candidate for communicating with the 

different apparatus; and 



45

means for transmitting an indication of the uplink beam and the downlink beam to the 

different apparatus,  

wherein the uplink beam and the downlink beam are not a reciprocal beam 

pair, 

wherein the downlink beam is from a first reciprocal beam pair of a first cluster 

and the uplink beam is from a second reciprocal beam pair of a second cluster, 

wherein the uplink beam and the downlink beam propagate along different 

paths, 

wherein the indication of the uplink beam includes an indication of a reference 

signal associated with a beam that is quasi co-located with the uplink beam, and 

wherein the reference signal was previously communicated via the beam. 

30. The apparatus of claim 29, wherein the reference signal is a downlink reference 

signal. 

31. The apparatus of claim 29, wherein the reference signal is a synchronization 

signal block. 

32. An apparatus comprising: 

means for receiving an indication of a candidate uplink beam and a candidate downlink 

beam,  

wherein the candidate uplink beam and the candidate downlink beam are not a 

reciprocal beam pair, 

wherein the candidate downlink beam is from a first reciprocal beam pair of a 

first cluster and the candidate uplink beam is from a second reciprocal beam pair of a 

second cluster, 

wherein the candidate uplink beam and the candidate downlink beam propagate 

along different paths, 

wherein the indication of the candidate uplink beam includes an indication of a 

reference signal associated with a beam that is quasi co-located with the candidate 

uplink beam, and 
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wherein the reference signal was previously communicated via the beam; 

means for determining one or more first properties of a first quasi co-located (QCL) 

beam to be used to configure an uplink beam based at least in part on the indication of the 

candidate uplink beam; 

means for determining one or more second properties of a second QCL beam to be used 

to configure a downlink beam based at least in part on the indication of the candidate downlink 

beam; and 

means for transmitting a signaling state that indicates the uplink beam, the one or more 

first properties of the first QCL beam, the downlink beam, and the one or more second properties 

of the second QCL beam. 

33. The apparatus of claim 32, wherein the signaling state includes a first value 

that indicates the uplink beam and the one or more first properties of the first QCL beam, and 

wherein the signaling state includes a second value that indicates the downlink beam and the one 

or more second properties of the second QCL beam. 

34. The apparatus of claim 32, wherein the signaling state is identified using a 

single table that maps signaling state values to properties of quasi co-located beams 

corresponding to the uplink beam and the downlink beam. 

35. A non-transitory computer-readable medium storing one or more instructions 

for wireless communication, the one or more instructions comprising one or more instructions 

that, when executed by one or more processors of a first node, cause the one or more processors 

to: 

determine an uplink beam as a candidate for communicating with a second node; 

determine a downlink beam as a candidate for communicating with the second node; 

and 

transmit an indication of the uplink beam and the downlink beam to the second node, 

wherein the uplink beam and the downlink beam are not a reciprocal beam pair, 

wherein the downlink beam is from a first reciprocal beam pair of a first cluster and the 

uplink beam is from a second reciprocal beam pair of a second cluster, 
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wherein the uplink beam and the downlink beam propagate along different paths, 

wherein the indication of the uplink beam includes an indication of a reference signal 

associated with a beam that is quasi co-located with the uplink beam, and 

wherein the reference signal was previously communicated via the beam. 

36. The non-transitory computer-readable medium of claim 35, wherein the 

reference signal is a synchronization signal block. 

37. A non-transitory computer-readable medium storing one or more instructions 

for wireless communication, the one or more instructions comprising one or more instructions 

that, when executed by one or more processors of a second node, cause the one or more 

processors to: 

receive, from a first node, an indication of a candidate uplink beam and a candidate 

downlink beam,  

wherein the candidate uplink beam and the candidate downlink beam are not a 

reciprocal beam pair, 

wherein the candidate downlink beam is from a first reciprocal beam pair of a 

first cluster and the candidate uplink beam is from a second reciprocal beam pair of a 

second cluster, 

wherein the candidate uplink beam and the candidate downlink beam propagate 

along different paths, 

wherein the indication of the candidate uplink beam includes an indication of a 

reference signal associated with a beam that is quasi co-located with the candidate 

uplink beam, and 

wherein the reference signal was previously communicated via the beam; 

determine one or more first properties of a first quasi co-located (QCL) beam to be used 

to configure an uplink beam based at least in part on the indication of the candidate uplink beam; 

determine one or more second properties of a second QCL beam to be used to configure 

a downlink beam based at least in part on the indication of the candidate downlink beam; and 
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transmit, to the first node, a signaling state that indicates the uplink beam, the one or 

more first properties of the first QCL beam, the downlink beam, and the one or more second 

properties of the second QCL beam. 

38. The non-transitory computer-readable medium of claim 37, wherein the 

signaling state includes a first value that indicates the uplink beam and the one or more first 

properties of the first QCL beam, and wherein the signaling state includes a second value that 

indicates the downlink beam and the one or more second properties of the second QCL beam. 


