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Introduction
In this contribution we present our views on the remaining issues of DL and UL beam management. 
DL beam management
Beam measurement and reporting
A UE is configured with multiple RS resources for beam measurement. The gNB sweeps through multiple RS(s) using various analog beams. If different beams are swept, P-1 or P-2 procedures are supported. If the same beams are swept, P-3 procedure is supported. The UE measures different RS(s) using the same or different analog Rx beams. For P-2 procedure, the UE should fix its analog beam. For P-1 and P-3 procedures, the UE is allowed to sweep through different Rx beams. (NOTE how to ensure UE performs Rx beam sweeping is out of the scope of RAN1). After UE performs Tx/Rx beam sweeping  for P-1/P-2, UE may report one or multiple DL beams to the gNB. P-3 may not need beam reporting.
Beam report configuration 
Beam reporting with and without grouping are supported. The number of beams that the UE can measure and report is FFS:
Agreements:
· At least for non-grouping based beam reporting, taking the following parameter values for further consideration
· For maximal TX beam numbers for a UE to measure for a given reporting instance: candidate value is, e.g., around K = [64]
· For maximal TX beam numbers reported by a UE per reporting instance are, e.g., N = [1, 2, 4, 8]
· For L1-RSRP levels, candidate value is, e.g., around [100]
· Considering maximal L1-RSRP range, e.g., from X dBm to Y dBm
· Considering step-size of L1-RSRP, e.g., Z dB
· Companies are encouraged to evaluate/analyze appropriate values considering
· P1, P2, and P3 procedures
· The values could be different for aperiodic reporting, and semi-persistent/periodic reporting if supported
· The values could be different for PUCCH and PUSCH based reporting, if supported
· CSI-RS and/or SS-block related measurement/reporting
Different beam reporting configuration should be supported for non-group-based and group-based reporting. For non-group-based reporting, each beam is selected independently and the beam search space size scales with K. For group-based reporting, the number of beam groups grows exponentially with K and N, leading to much larger search space size and UE complexity. To maintain a comparable UE complexity, different configurations should be used for non-group-based reporting and group-based reporting. The following proposals are our initial views for non-group-based reporting. Group-based reporting is discussed in more details in section 2.1.2.
Proposal: 	For non-group-based reporting, maximum numbers of beams for a given reporting instance is K = 64, and N is max (4, Y), where Y is FFS based on PUCCH/ PUSCH payload. 
Group-based report
Agreements
· Support the following for group based beam reporting, if group based beam reporting is configured:
· In a beam reporting instance, a UE can be configured to report N different Tx beams that can be received simultaneously
· Note: UE may report N or fewer beams in a given reporting instance
· N is configured by the gNB where N<= Nmax
· Nmax depends on UE capability
· FFS:  how to define the UE capability
· N =2 is supported. Further study {4,8}
· Notes: Information indicating group is not required to be reported in Rel-15
· Note: 
· From the perspective of Alt-1, the UE reports one group with N Tx beams.
· From the perspective of Alt-2, the UE reports N group with one Tx beam per each group.
· Note: Mechanisms to reduce UE complexity for beam pair search should be further studied
If beam grouping is not configured, the UE selects each beam independently. The optimal Rx beam for each reported TX beam may or may not be different at the UE (which is transparent to the gNB). The gNB can still choose to pair any two DL Tx beams, however the performance may be suboptimal because the UE may be forced to use a suboptimal Rx beam. 
If grouping is configured, UE selects a group of beams jointly. The number of beam group hypotheses grows exponentially with K and N. Assuming a total of K = 64 Tx beams, the number of possible beam group hypotheses (N>=1) is summarized below. As easily seen, UE beam selection is significantly more complicated than non-group-based reporting. Furthermore, if N is allowed to dynamically change (in both UL report and DL beam indication), the number of hypotheses further increases. A large N value also impacts DL control signalling, which has many open issues. Considering UE complexity and practical usage of beam grouping, N = 2 seems appropriate in Rel.15. N>2  can be further supported in Rel.16.
Table 1: Number of grouping hypothesis for K = 64
	
	N = 1
	N = 2
	N = 3
	N = 4

	No. of hypotheses
	64
	2016
	41664
	1055208



Proposal:  	For group based reporting, maximum number of total beams is K = 16, and the maximum number of beams per reporting instance is N = 2.


Figure 1: beam grouping restriction due to gNB antenna architecture 
In RAN1#90 it was agreed to further discuss mechanism to reduce UE complexity in beam grouping. Whether two beams can be grouped depends not only on UE antenna configuration, but also gNB antenna configuration. If two beams cannot be transmitted at gNB simultaneously, this invalid grouping should be excluded from UE search space. Figure 1 depicts an example where gNB has two antenna panels, each comprising 16 candidate beams. K = 32 CSI-RS resources are configured to the UE. From gNB perspective, beams [1,2,…16] cannot be paired, and [17, 32] cannot be paired.  From UE perspective, it should not attempt to measure any invalid beam groups in [1,2,…16] (or [17,18,…32]). This reduces UE search space size by up to 51.6%.
Proposal:  	By default, no beams are allowed to be grouped. Whether two beams can be grouped together should be indicated to the UE in beam measurement RS configuration.
Beam indication
A UE performing digital Rx beamforming does not require the information of Tx beam for the reception of DL signal. On the other hand a UE performing analog Rx beamforming needs to be aware the Tx beam in order to set its Rx analog beam. In this case the Tx beam needs to be signaled to the UE in advance, before DL signal arrives at the UE Rx antenna elements. Signaling of DL Tx beam is through QCL indication, where the UE may assume the same spatial filter between a 1st signal (e.g. CSI-RS) and a 2nd signal (e.g. CSI-RS, PDSCH, PDCCH). When UE receives the 2nd signal, it may use the same Rx beam of the 1st signal for the reception of the 2nd signal. The following agreements were reached in RAN1#90 on beam indication and spatial QCL signaling. 
Agreements:
· For the purposes of beam indication for at least NR unicast PDSCH, support an N-bit indicator field in DCI which provides a reference to a DL RS which is spatially QCL’ed with at least one PDSCH DMRS port group
· An indicator state is associated with at least one index of a DL RS (e.g., CRI, SSB Index) where each index of downlink RS can be associated with a given DL RS type,  e.g., aperiodic CSI-RS, periodic CSI-RS, semi-persistent CSI-RS, or SSB, 
· Note: L1-RSRP reporting on SSB is not yet agreed
· Note: One possibility to determine DL CSI-RS type is through the resource setting ID, other options are not precluded
· The value of N is FFS, but is at most [3] bits
· FFS: The case of more than one DMRS port group
· FFS: Whether or not to indicate more than one beam indicator, NR strive to minimize the indicator overhead 
· FFS: Signalling mechanism for the association of a DL RS index (e.g., CRI, SSB index) to an indicator state, e.g., 
· The association is explicitly signaled to the UE
· The association is implicitly determined by the UE
· Combination of the above is not precluded
· FFS: An indicator state may or may not also include other parameter(s), e.g., for PDSCH to RE mapping purposes analogous to PQI in LTE, other QCL parameters
· FFS: Whether or not an indicator state may be associated with more than one DL RS index
· FFS: PDCCH beam indication may or may not be based on the beam indication states for PDSCH
Configuration of DL beam indication
As discussed above, DL beam indication is to set the analog Rx beam. Since Analog beamforming is a UE capability, beam indication should be an optional field in the DCI, up to system configuration. Other scenarios where DL beam indication includes sub-6GHz spectrum where analog beamforming may not be needed.

Proposal:  DL beam indication can be configured ON/OFF UE-specifically.

Explicit vs. implicit signaling
Agreement in RAN1#90 reads that an N-bit indicator field in UE-specific DCI is used for spatial QCL signaling for UE-specific PDSCH. The N-bit fields correspond to a table, where each entry in the table points to a set of RS(s), where one RS is used for spatial QCL (Rx beam) signaling for one DMRS port group. Other RS in the RS sets may be used for other QCL parameter signaling (e.g. Doppler and delay parameters).
For associating the RS resources to each indicator state, explicit and implicit methods are two candidates:
· Explicit signaling: The RS index is RRC configured for each indicator state. (*this has been the long-standing principle in most, if not all, LTE DCI format design). An example is given in Table 2.  Note that any RS referenced in the table should also be configured for beam management (and preferably has been used to measure beam quality prior to the reception of beam indication), otherwise the UE has not established an Rx beam in its memory for that potential DL beam.
Table 2: explicit signaling: RS index is explicitly configured for each indicator state
	Indicator state
	Associated RS index

	0
	RS resource index 0 ( RRC configured)

	1
	RS resource index 1 ( RRC configured)



· Implicit signaling: The RS index is implicitly aligned determined by gNB/UE based on UE report (CRI index). Such alignment occurs on the fly, e.g. the referenced RS index of each “indicator state” dynamically changes as beam reporting is transmitted from the UE and/or received by the gNB. Hence, in order for gNB/UE to have aligned understanding on the “reference RS” for each entry in the table, they need to align their understanding on the event of beam reporting in advance. An example is given in Table 3.
Table 3: implicit signaling: RS index is implicitly determined on the fly, as beam reporting happens
	Indicator state
	Associated RS index

	0
	RS resource index 0 (of a previous reporting instance 0)

	1
	RS resource index 1 (of a previous reporting instance 1)



Explicit association (by RRC or RRC+MAC-CE) is our preference, which is a non-ambiguous, well-established, and mechanism proven in LTE. If implicit signaling is supported, mechanism to minimize any possible misalignment between gNB/UE about the RS corresponding to each indicator state should be considered. To further ensure there is no ambiguity associated with implicit signaling, a subset of indicator states can be RRC configured for explicit signaling. Likewise the number of states reserved for implicit signaling (K2) can be RRC configured. In other words, when implicit signaling populates the table dynamically as new beam report transmission/reception occurs, indicator states reserved for explicit signaling should not be impacted. 
Proposal: 	UE is RRC configured with K1 states for explicit signaling, and K2 states for implicit signaling, where the values of K1 and K2 are RRC or RRC/MAC-CE controlled. 


Figure 2: A hybrid explicit/implicit beam indication table
The RS type of each RS resource referenced in each indicator state does not need to be explicitly referenced in the table itself. As discussed earlier, an RS referenced for DL beam indication table should be included in the beam measurement RS set in the first place, so the RS type is already known to the UE from the beam management RS configuration. Therefore, explicit signaling of RS type in the DL beam indication table is not needed.
Proposal: The beam indication table does not include the RS type explicitly.
DCI format for DL beam indication
It is our understanding that it has not been decided whether DL beam indication is carried in the same DCI carrying PDSCH assignment (alt-A), or transmitted as a stand-alone DCI (alt-B). The pros and cons of each option are analyzed below.
Alt-A: Beam indication and PDSCH assignment are in one DCI (Figure 3A)
· Pros: 	 Low DCI decoding complexity; flexible DL beam indication in every slots; 
· Cons: 	DCI and PDSCH are in different slots, if Rx beam switching requires cross-slot scheduling, 
Alt-B: Beam indication and PDSCH assignment are separate DCIs
· Pros: 	More flexible beam indication and PDSCH scheduling 
· Cons:   Increased DCI blind decoding complexity (Figure 3B)


Figure 3A 			Figure 3B
These two alternatives should be discussed. Note that beam indication for alt-B can also be used to indicate Rx beam for PDCCH (not necessarily the one that carries PDSCH assignment), where it is FFS whether dynamic beam indication for PDCCH is supported.
Proposal: 	Discuss whether DL beam indication for UE-specific PDSCH is carried in the same DCI that schedules PDSCH, or is transmitted as a separate DCI.
Time resources for beam indication
From the UE’s perspective, it has not been decided whether DL beam indication can be sent in all slots, or can only be transmitted in a pre-configured subset of slots. The first option gives more gNB scheduling flexibility, at the expense of increased UE complexity. The second option is simpler for UE implementation but restricts gNB scheduling flexibility (e.g. Figure 4).


Fig. 4: Pre-configured slots for DL beam indication
Our preference would to be support the 1st option, e.g., DL beam indication can be transmitted in all DL slots. (Note this applies to at least alt-A in the previous section, e.g. DL beam indication is transmitted in the PDCCH that schedules PDSCH). To reduce Rx beam switching complexity, one indicator state should be reserved for “no Rx beam switching”.
Proposal: 	UE should expect DL beam indication in every slot. To reduce UE complexity, one state in the DL beam indicator field can be reserved for “no Rx beam switching”.
Gap between PDCCH and PDSCH
After UE receive the DL beam indication, it cannot adjust Rx beam until the beam indication is successfully decoded, which results in a gap between the PDCCH carrying the beam indication and PDSCH. 
If beam indication and PDSCH assignment are two separate DCIs, this issue can be easily resolved by transmitting beam indication earlier than PDSCH assignment. PDCCH carrying PDSCH assignment can be transmitted later than the PDCCH carrying beam indication. This is one benefits of Option B in section 2.2.2.
If beam indication and PDSCH assignment are in the same DCI, a gap between NR-PDCCH and NR-PDSCH needs to be reserved (to accommodate PDCCH decoding latency). This gap could be fixed in the specification (undesirable), or RRC-configured based on UE capability reporting or UE request.
Proposal:  If beam indication and PDSCH assignment are in the same DCI, a pre-configured gap between NR-PDCCH and NR-PDSCH is UE-specifically configured, where the candidate gap values are FFS (e.g. OFDM symbol or slot level).


Figure 5: Cross slot scheduling
Reserving a gap between NR-PDCCH and NR-PDSCH may result in throughput loss, unless the gap is used to transmit another PDSCH. If the gap is in the order of OFDM symbols, PDCCH for beam indication and PDSCH can be in the same slot (e.g. same slot scheduling). If the gap is in the order of slots, cross-slot scheduling is required (e.g. Figure 5). Cross-slot scheduling results in higher scheduling latency which may impact performance of delay-sensitive traffic (if beam indication and PDSCH assignment are in one DCI). One possible solution to circumvent this delay is to divide the PDSCH into two components (e.g. Fig 6), where the 1st component is QCLed with a default TX beam (e.g. SS block), and the 2nd component beam is dynamically indicated.


Fig 6: Segmentation of PDSCH
Proposal:  PDSCH can be divided into two components, where the 1st component is QCLed with a default Tx beam (e.g. SS block), and the 2nd component is QCLed with the dynamically indicated beam.
Beam indication for UE-specific PDCCH
The following agreement for UE-specific PDCCH beam indication was agreed in RAN1#90
Agreements:
· After entering RRC CONNECTED mode, UE assumes the DM-RS ports of UE-specific PDCCH to be spatially QCL-ed with the SS block identified during initial access by default unless indicated otherwise
· Note: The above QCL assumption may or may not be used for MSG2 and MSG4 – for discussion in initial access session
· FFS: Details
· FFS: Whether or not the default QCL assumption is contained in a default indicator state if supported
· Note: This does not necessarily mean that the PDCCH beam indication is through DCI
· In RRC CONNECTED mode, 
· RRC only or RRC+ MAC CE signaling is used to indicate QCL relation (at least w.r.t spatial RX parameters) between DMRS port(s) of UE-specific PDCCH and either SS Block or P/SP CSI-RS resource(s)
· FFS: necessity of DCI signalling
· FFS: Use of Aperiodic CSI-RS 
· FFS: RAN1 to study impact of delay (including determination of Rx beam) and reliability on the beam mgmt scenarios aiming to provide input to RAN2 with regard to higher layer protocols

After UE enters RRC connection, it is FFS whether or not the default QCL assumption (e.g. SS identified during initial access) is contained in a default indicator state if supported. We are OK to have SSB as the default beam for UE-specific PDCCH, but do not see the need to introduce a default indicator state for that purpose. 
A UE in RRC connections state may be further configured with a QCL assumption (at least with respect to spatial Rx parameter) between the PDCCH DMRS and SSB and/or P/SP CSI-RS resources. We believe RRC/MAC-CE configuration is sufficient, considering no simulation results have shown the benefits of dynamic beam switching for PDCCH.  Furthermore, multi-beam diversity has already been supported for PDCCH where a DCI may be transmitted on various beam simultaneously or in a sweeping manner in different slots, naturally providing Tx diversity (similar to CORESET with multi-PDCCH-candidate diversity). Hence the need of DCI signaling for PDCCH beam is unclear.
Proposal: 
· No default beam indicator state for UE-specific PDCCH.
· No dynamic DCI signaling for beam indication for UE-specific PDCCH.
· No aperiodic CSI-RS for UE-specific PDCCH beam indication.
UL beam management
The following agreements have been made on UL beam management in previous meetings. 
Agreements:
· Confirm the WA from RAN1 AH1701 with the following update:
· NR supports at least one NW-controlled mechanism for beam management for UL transmission(s) 
· At least when beam correspondence does not hold 
· Considering at least SRS to support U-1/U-2/U-3 procedures
Agreements:
· When UE beam correspondence is not hold, 
· NR supports a UL RS indication for a configured SRS resource, where UE transmits the SRS using the beam used for transmitting the indicated UL RS
· The UL RS indication can be SRI (SRS resource indicator), at least
· FFS: The indication via MAC CE and/or DCI
· When UE beam correspondence holds,
· NR supports the indication for a configured SRS resource, where the transmission of the SRS resource is performed with the same spatial filtering as the one used for the reception of the indicated DL RS
· The indication can be based on CSI-RS resource, 
· FFS: signaling details (e.g., a low overhead mechanism, reciprocal QCL (if supported))
· FFS: The indication via MAC CE and/or DCI
· NR supports a UL RS indication for a configured SRS resource, where UE transmits the SRS using the beam used for transmitting the indicated UL RS
· The UL RS indication can be SRI (SRS resource indicator), at least
· FFS: The indication via MAC CE and/or DCI
Agreements:
· Support UE to provide information to gNB to assist UL beam management
· The information can be a number representing the amount of SRS resources required for UE Tx beam training
· FFS the supported number(s), taking into account performance and implementation complexity aspects
· Note: these set of SRS resources are associated with a set of Tx beams
· FFS: signaling method
· E.g., capability signaling, or msg3, or dynamic signalling
· FFS: impact of multi-panel 
· FFS: if to support the antenna structure with both omni-directional antenna panel and directional antenna panel, whether or not there is any additional impact
PRACH for beam management
Beam sweeping is used for PRACH in initial access. When initial access is complete, a coarse BPL link is established through PRACH between the TRP and the UE. The coarse PRACH beam in initial access can be used as a reference uplink beam for other uplink signals (e.g. SRS, PUSCH, and aperiodic PRACH). For instance, after RRC connection is established, UE should use the PRACH beam as the default uplink beam unless new UL beam measurement RS are configured. Furthermore, even after additional configuration of beam management SRS is received, the PRACH beam should still be allowed for PUSCH transmission, or as a reference uplink beam for SRS beam sweeping. 
Proposal: 	 Support UL beam indication for PUSCH/SRS/PRACH, indicating the usage of the same UL beam of PRACH in initial access.  
SRS for beam management
A UE can be configured with multiple SRS resources. Based on uplink measurement, TRP can choose a preferred SRS resource and signals its index (SRI) to the UE. The UE then uses the Tx beam of the indicated SRS for future uplink transmission. 
SRI indication
SRI indication is supported for NR-PUSCH. It was agreed that SRI indication should be supported for SRS transmission as well. The intended use case is to perform a 1st step U-1 procedure for initial Tx/Rx beam acquisition, based on which the TRP conducts a 2nd step U-2 procedure for Rx beam refinement by triggering an aperiodic SRS transmission using a previous SRS beam in U-1. We are supportive of this functionality.
In LTE the TRP can aperiodically trigger a PRACH (using PDCCH order). Instead of a full-fledged PRACH sweeping, the TRP may use a previous SRS beam for aperiodic PRACH. Hence SRI indication should be supported for PRACH as well, using a common design as SRI indication for PUSCH/SRS.
Proposal:   Support UL beam indication for PUSCH/SRS/PRACH, indicating the usage of the same UL beam of previously transmitted SRS or PRACH.
SRI table
The SRI indicator points to a previously transmitted SRS or PRACH resource. The SRI table should at least consider the following states:
· One state to indicate “no uplink beam specified”, e.g. UE can autonomously determine its UL TX beam for UL TX beam sweeping.
· Multiple states points to previously transmitted RS resources, including SRS and PRACH. 
An example is provided in Table 4. 
Table 4: Example of SRI state
	SRI field 
	message 

	000 
	No UL Tx beam specified  

	001-110 
	Points to previously transmitted RS (including SRS and PRACH)

	111 
	reserved 


Proposal: SRI table includes one state corresponding to “no UL Tx beam specified”, which is used to signal uplink beam sweeping. 
SRI for analog and digital beamforming.
SRI has been adopted for analog and digital beamforming (e.g. non-codebook based UL transmission). When both are configured at the TRP, two SRI signaling alternatives exist:
· Alt-1:  Separate analog and digital beam sweeping. In the first step, K SRS resources are transmitted for analog beam sweeping, preferably with a small number of SRS ports per resource. In the second step, one or multiple (L) aperiodic SRS are transmitted for uplink CSI acquisition, using one or multiple analog beam from step1 (indicated by SRI1). SRS in the second step may have a large number of SRS ports (e.g. 4 or 8). If L>1, SRI2 needs to be transmitted for digital beamforming for PUSCH (together with TPMI/TRI). Hence, two SRIs are needed, in two UL grants. An example is given in Figure 1. 
· Alt-2:  Joint analog and digital beam sweeping. A total of KL SRS resources are configured, from which the TRP selects the joint analog/digital beam. A single SRI indication in one UL grant suffices. This reduces the beam sweeping delay, but SRS overhead is larger. 



Figure 7: SRI indication for analog and digital beamforming
Both alternatives have valid use cases and may be considered. Note that for Alt-1, it is possible that different SRS resources in the second step may be indicated with different analog beams from step 1, hence the UL grant may comprise one or more SRI indicators. 
Proposal:
· Consider separate analog/digital beam sweeping with two stage SRI indication, and joint analog/digital beam sweeping with one stage SRI indication.
· An UL grant may comprise multiple SRI indicators. 
SRI for multi-panel uplink transmission 
For a UE equipped with multiple uplink antenna panels, each panel can be configured with a SRS resource. Similar to the DL multi-TRP/multi-panel discussion, different PUSCH layers/codewords can be transmitted from different panels, using different beams. When different layers of a PUSCH are transmitted from different panels, it is necessary to associate the PUSCH layer (or DMRS ports) with its associated SRI, so that the UE can determine the uplink beam for each layer. 
Proposal: 	For PUSCH, each state of the SRI indicator may points to one or multiple previously transmitted RS (e.g. SRS or PRACH). Mapping between the RS resource(s) and PUSCH layers need to be defined. 

Conclusions
In this contribution we presented our views on various aspects of DL and UL beam management. Our current views are summarized below.
Conclusions:
· DL beam management:
Proposal: 	For non-group-based reporting, maximum numbers of beams for a given reporting instance is K = 64, and N is max (4, Y), where Y is FFS based on PUCCH/ PUSCH payload. 
Proposal:  	For group based reporting, maximum number of total beams is K = 16, and the maximum number of beams per reporting instance is N = 2.
Proposal:  	By default, no beams are allowed to be grouped. Whether two beams can be grouped together should be indicated to the UE in beam measurement RS configuration.
Proposal:  	DL beam indication can be configured ON/OFF UE-specifically.
Proposal: 	UE is RRC configured with K1 states for explicit signaling, and K2 states for implicit signaling, where the values of K1 and K2 are RRC or RRC/MAC-CE controlled. 
Proposal: 	The beam indication table does not include the RS type explicitly.
Proposal: 	Discuss whether DL beam indication for UE-specific PDSCH is carried in the same DCI that schedules PDSCH, or is transmitted as a separate DCI.
Proposal: 	UE should expect DL beam indication in every slot. To reduce UE complexity, one state in the DL beam indicator field can be reserved for “no Rx beam switching”.
Proposal:  	If beam indication and PDSCH assignment are in the same DCI, a pre-configured gap between NR-PDCCH and NR-PDSCH is UE-specifically configured, where the candidate gap values are FFS (e.g. OFDM symbol or slot level).
Proposal: 	 PDSCH can be divided into two components, where the 1st component is QCLed with a default Tx beam (e.g. SS block), and the 2nd component is QCLed with the dynamically indicated beam.

· UL beam management:
Proposal: 	 Support UL beam indication for PUSCH/SRS/PRACH, indicating the usage of the same UL beam of PRACH in initial access.  
Proposal:   	Support UL beam indication for PUSCH/SRS/PRACH, indicating the usage of the same UL beam of previously transmitted SRS or PRACH.
Proposal: 	SRI table includes one state corresponding to “no UL Tx beam specified”, which is used to signal uplink beam sweeping. 
Proposal: 	Consider separate analog/digital beam sweeping with two stage SRI indication, and joint analog/digital beam sweeping with one stage SRI indication.
Proposal 	An UL grant may comprise multiple SRI indicators. 
Proposal: 	For PUSCH, each state of the SRI indicator may points to one or multiple previously transmitted RS (e.g. SRS or PRACH). Mapping between the RS resource(s) and PUSCH layers need to be defined. 
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