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1. Introduction
In RAN1 #103-e meeting, the following agreements on SRS enhancement were reached.
	Agreement
A given aperiodic SRS resource set is transmitted in the (t+1)-th available slot counting from a reference slot, where t is indicated from DCI, or RRC (if only one value of t is configured in RRC), and the candidate values of t at least include 0. Adopt at least one of the following options for the reference slot.
· Opt. 1: Reference slot is the slot with the triggering DCI.
· Opt. 2: Reference slot is the slot indicated by the legacy triggering offset.
· FFS the detailed definition of “available slot” considering UE processing complexity and timeline to determine available slot, potential co-existence with collision handling, etc., e.g.,
· Based on only RRC configuration, “available slot” is the slot satisfying: there are UL or flexible symbol(s) for the time-domain location(s) for all the SRS resources in the resource set and it satisfies the minimum timing requirement between triggering PDCCH and all the SRS resources in the resource set
· FFS explicit or implicit indication of t
· FFS whether updating candidate triggering offsets in MAC CE may be beneficial
Agreement
Support at least DCI 0_1 and 0_2 to trigger aperiodic SRS without data and without CSI.
· FFS whether/how to re-purpose the unused fields, e.g., the triggering offset(s) and the frequency resources for triggering A-SRS on one or more component carriers, SFI-index, etc.
· FFS UL/DL DCI with data for aperiodic SRS
· FFS group common DCI 
Agreement
In Rel-17 SRS coverage and capacity enhancement, support at least one scheme from Class 2 and Class 3, and deprioritize Class 1.
· Note: Extensions of Rel-15/16 frequency hopping are included in Classes 2 and 3, e.g. where UE hops once per symbol within a Rel-17 SRS resource.
Agreement
Candidate schemes for Class 2:
· Scheme 2-0: Increase the number of repetition symbols in one slot
· Scheme 2-1: Inter-slot repetition on consecutive symbols or non-consecutive symbols across slots
· Scheme 2-2: Repetition with TD-OCC
· Scheme 2-3: Repetition with CS hopping
Candidate schemes for Class 3:
· Scheme 3-1: RB-level partial frequency sounding
· Scheme 3-2: Subcarrier-level partial frequency sounding
· Scheme 3-3: Subband-level partial frequency sounding
· Scheme 3-4: Partial-frequency sounding schemes assisted with CSI-RS, where SRS is transmitted in a subset of RBs of the original SRS frequency resource
· Scheme 3-5: Dynamic change of SRS bandwidth with RB-level subband size scaling
· Note: Consider issues like gNB receiver complexity,  PAPR, etc., with above schemes
· Note: Joint operation between Class 2 and Class 3 schemes can be considered
Agreement
For antenna switching up to 8Rx, support SRS resource configurations for {1T6R, 1T8R, 2T6R, 2T8R, [4T6R], 4T8R}.


In this contribution, we provide our views on the details of SRS enhancements for Rel-17.
2. Discussion on SRS enhancements for Rel-17
2.1 SRS triggering flexibility
2.1.1 Aperiodic SRS triggering offset
In NR Rel-16, the UE can be configured with one or more SRS resource sets, wherein each set is comprising of one or more SRS resources. Each SRS resource set configuration includes parameter of ‘resourceType’ indicating the type of SRS resource set, which can be set to ‘aperiodic’, ‘periodic’ or ‘semi-persistent’. When SRS resource set is configured as ‘aperiodic’, the SRS resource set also includes configuration of slot offset (slotOffset) and trigger state(s) (aperiodicSRS-ResourceTrigger, aperiodicSRS-ResourceTriggerList). The slotOffset defines the slot offset relative to PDCCH where SRS transmission should be commenced. The triggering state(s) defines which DCI codepoint(s) triggers the corresponding SRS resource set transmission. The slot offset is common for all SRS resources in the SRS resource set since it is defined at SRS resource set level. Due to the semi-static configuration of SRS slot offset on SRS resource set level and limited number of SRS triggering fields, there is significant restriction on the DL slot where the corresponding SRS resource set can be triggered by gNB that typically results in the PDCCH resource congestion in the specific DL slots.
In order to improve the flexibility of aperiodic SRS triggering, postponed SRS transmission could be applied, i.e. the triggered SRS could be postponed to another available slot if the indicated slot is not available for SRS transmission.
For postponed aperiodic SRS transmission, there could be two cases. The first case is that if the indicated slot by slotOffset is a downlink slot, then the SRS could be postponed to the next uplink slot. The operation is shown in Figure 1.


[bookmark: _Ref54270844]Figure 1 Postponed SRS if the indicated slot is downlink
The second case is that the indicated slot by slotOffset is an uplink slot, but there is collision with other uplink signals and the aperiodic SRS should be dropped according to the collision handling rule, for example, collision with PUCCH-ACK. In this case, the SRS will not be dropped and is postponed to the next available uplink slot. Figure 2 shows an example of the operation.


[bookmark: _Ref54270925]Figure 2 Postponed SRS if SRS collides with other signals
In addition, for postponed aperiodic SRS, there might be multiple SRS resource sets triggered which are waiting for transmission. In this case, only a subset of the pending SRS resource sets may be considered as valid. If the number of pending SRS resource sets exceeds certain threshold, then the firstly triggered SRS resource set may be dropped.
Proposal 1:
· In order to improve the flexibility of aperiodic SRS triggering, the SRS transmission could be postponed if the indicated slot is downlink slot. The aperiodic SRS transmission could also be postponed, if the indicated slot is uplink but the SRS should be dropped according to the collision handling rule.
In current Rel-16 spec, the OFDM symbol position for SRS resource is defined by parameter startPosition and nrofSymbols. When determining whether an uplink slot is available for aperiodic SRS transmission or not, there are two cases:
· Case A: The slot is considered to be available only if the OFDM symbols for SRS configured by RRC are not occupied by other signals. In this case, the SRS transmission strictly follows OFDM symbol position configured by RRC.
· Case B: If the OFDM symbols configured by RRC is not available, but there are other OFDM symbols within the same slot which are not occupied. In this case, the slot is still considered to be available for SRS transmission. In this case, the SRS transmission can be shifted within the slot, i.e. the RRC configured OFDM symbol position may not be followed.
Figure 3 and Figure 4 shows example operation for Case A and Case B respectively.


[bookmark: _Ref61642668]Figure 3 Slot availability determination without OFDM symbol position shifting within slot (Case A)


[bookmark: _Ref61642670]Figure 4 Slot availability determination with OFDM symbol position shifting within slot (Case B)
It could be observed that with OFDM symbol position shifting within one slot, the aperiodic SRS triggering could be more flexible, but it may be more complicated on the processing.
Therefore, we think it should be clarified whether SRS can be shifted within the slot when determining whether the slot is available for aperiodic SRS transmission.
Proposal 2:
· When determining whether one uplink slot is available for SRS transmission, it should be clarified whether the time resource for SRS transmission is considered to be available at slot level or at OFDM symbol level, i.e. whether SRS can be shifted within the slot.
In RAN1 #103-e meeting, a new UE capability was agreed that the UE requires a minimum of 19 symbols offset between aperiodic SRS triggering and transmission (FG 22-8), as shown below.
	22. NR Others
	22-8
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission
	For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission


Regarding the options to determine the reference slot which were agreed in previous meeting as shown below,
· Opt. 1: Reference slot is the slot with the triggering DCI.
· Opt. 2: Reference slot is the slot indicated by the legacy triggering offset.
Option 1 doesn’t consider the newly introduced UE capability. Therefore, Option 1 should be refined considering the minimum requirement between aperiodic SRS triggering and transmission. In comparison, Option 2 is slightly preferred.
Proposal 3:
· Option 1 to define the reference slot should be refined considering the newly added UE capability on minimum requirement between aperiodic SRS triggering and transmission. And Option 2 is slightly preferred.
In the agreement reached in previous meeting, the terminology of ‘available slot’ is used and the gNB should indicate one available slot to the UE for SRS transmission. However, there might be some issue. The gNB and the UE may not have the same understanding on which slot is available.


[bookmark: _Ref61863031]Figure 5 Different understanding on available slot between gNB and UE
As shown in Figure 5, gNB indicates UE #A to send aperiodic SRS in the 1st available slot. From gNB perspective, the 1st available slot for UE #A is Slot K+1. Slot k is not available since it is occupied by UE #B. However, from UE #A perspective, it will think Slot k to be the 1st available slot for SRS transmission since UE #A doesn’t know that Slot k is occupied by another UE.
Proposal 4:
· RAN1 to further discuss on the using of ‘available slot’ to make sure both gNB and UE have the same understanding on which slot is available.
Regarding whether ‘t’ is explicitly or implicitly indicated by DCI, we think it’s better to implicitly indicate ‘t’ via DCI because explicit indication via DCI means more DCI overhead. With implicit indication, a group of values for ‘t’ could be defined by RRC, and the SRS Request field could be mapped to different value of ‘t’. In this way, there is no additional overhead to DCI.
Proposal 5:
· Support implicit indication of ‘t’ via DCI.
2.1.2 Aperiodic SRS triggering in multi-TRP
In RAN1 #103-e meeting, for single DCI based multi-TRP operation, it was agreed that the maximum number of SRS resource sets is increased from one to two for codebook/non-codebook based uplink transmission.
However, with the current Rel-16 spec, the SRS Request in DCI is 2-bit field and the number of available trigger states is three. Considering the limited trigger states and there are four different usages for SRS, it means multiple aperiodic SRS resource sets with different usages may be configured with the same trigger state, which is not desirable. For example, the aperiodic SRS for codebook based transmission and beam management may be triggered simultaneously. Figure 6 shows an example of the issue.


[bookmark: _Ref61864626]Figure 6 Trigger state vs. multiple SRS resource sets
There could be two solutions to accommodate multiple aperiodic SRS resource sets and multiple usages.
The first solution is to increase the field length of SRS Request, which can offer more trigger states for aperiodic SRS. However, this will increase DCI overhead.
The second solution is to introduce a MAC-CE to activate/deactivate certain SRS resource set(s) for a specific trigger state. When gNB sending DCI carrying SRS Request, only the activated SRS resource set for the indicated trigger state will be triggered for transmission. For example, the UE is configured with two SRS resource sets (A and B) with the same trigger state ‘1’. The gNB could send MAC-CE to deactivate SRS resource set #A for trigger state ‘1’. When gNB send SRS Request indicating ‘01’, only SRS resource set #B is triggered.
Proposal 6:
· RAN1 to discuss the SRS configuration and triggering in the scenario of multi-TRP to accommodate multiple aperiodic SRS resource sets and multiple usages.
2.1.3 Aperiodic SRS triggering in carrier aggregation
In the scenario of carrier aggregation, SRS trigger state is the same irrespective of the serving cell where the corresponding DCI triggering SRS is being transmitted. In other words, the same SRS resource set(s) and associated SRS parameters (e.g., slotOffset) are triggered by the same DCI code point irrespective of the serving cell (see Figure 7 a).


[bookmark: _Ref61728950]Figure 7 Example of aperiodic SRS triggering
In order to improve flexibility of SRS triggering, CC-specific aperiodic SRS triggering could be introduced. For example, if aperiodic SRS is triggered from CC #1 with SRS request field in DCI set to ‘01’, then SRS resource set ‘m’ is triggered. If aperiodic SRS is triggered from CC #2 with the same SRS request field in DCI set to ‘01’, then the other SRS resource set ‘n’ is triggered. In addition, the slotOffset for the same SRS resource set could also be configured to be CC-specific. Figure 7 b illustrates an example of the operation.
With CC-specific aperiodic triggering, it can accommodate more SRS resource sets without increasing DCI overhead via cross carrier scheduling. For example, with current Rel-16 spec, there are three available trigger states for aperiodic SRS, which may be limited considering multiple aperiodic SRS resource sets and different usages, as described in previous section. With CC-specific aperiodic SRS triggering, the different CC could implicitly indicate more trigger states. For example, SRS Request of ’01’ by CC#1 will trigger SRS resource set with trigger state of ‘1’, and SRS Request of ‘01’ by CC#2 will trigger SRS resource set with trigger state of ‘4’. In this way, the number of available trigger states is implicitly extended.
Proposal 7:
· RAN1 to consider the CC-specific aperiodic SRS triggering to improve flexibility of aperiodic SRS transmission in carrier aggregation.
2.1.4 Triggering of the subset of the SRS resource sets
In Rel-17, SRS antenna switching will be extended to up to 8 Rx antennas, which means more SRS resource sets or more SRS resources per set should be configured for antenna switching. Meanwhile, the UE may be able to perform downgrade antenna switching, for example, the UE capable of 2T8R can also perform antenna switching with 2T4R.
With the existing framework, if the gNB would like to trigger 2T4R for the UE with 2T8R, the gNB needs to reconfigure SRS resource sets for 2T4R operation, which means additional overhead.
In order to reduce the overhead, separate SRS resource sets with different trigger state could be configured for 2T4R and 2T8R. However, given that there are only three available trigger states in the current spec, it is possible that the SRS resource set for antenna switching is configured with the same trigger state as the SRS resource set for other usages, e.g. beam management. It means the gNB will trigger antenna switching and beam management simultaneously, which is not desirable.
Therefore, some scheme is needed to trigger a subset of the SRS resource set for antenna switching. For example, a MAC-CE could be introduced, which can activate/deactivate the SRS resource set for one trigger state. When DCI triggers aperiodic SRS, only those active SRS resource set for the trigger state will be transmitted.
Proposal 8:
· RAN1 to consider more flexible SRS triggering for subset of SRS resource set(s) configured for antenna switching.
2.1.5 DCI extension for aperiodic SRS
In RAN1 #103-e meeting, it was agreed to support at least DCI 0_1 and 0_2 to trigger aperiodic SRS without data and without CSI.
For group DCI, it could be further studied what should be included in the DCI format 2_3 or the new group DCI. For example, the group DCI could also trigger CSI-RS together with SRS for multiple UEs. The CSI-RS could be used for CSI measurement or beam refinement. With jointly triggering of CSI-RS and SRS by group DCI, the overhead could be reduced.
Proposal 9:
· RAN1 further study the extension of group DCI for aperiodic SRS and consider jointly trigger of CSI-RS and SRS in the group DCI.
2.2 Antenna switching for up to 8 antennas
2.2.1 SRS resource configuration for up to 8 Rx
For SRS antenna switching with up to 8 Rx, the SRS resource configuration should be discussed, such as the number of SRS resource sets, the number of SRS resources per set and the number of antenna ports per SRS resource, etc.
In NR Rel‑15 and Rel-16, sounding from up to 4 antennas are supported. Table 1 shows the summary on the SRS configuration for antenna switching supported in Rel-16.
[bookmark: _Ref30515798]Table 1 SRS configuration for antenna switching with xTyR in Rel-16
	xTyR
	# of SRS resource sets
	# of SRS resources per set
	# of SRS ports per resource
	Mapping with UE antenna port

	1T2R
	Up to 2 SRS resource sets with different resourceType
	2 
	1 port
	The SRS port of each resource associated with different UE antenna port

	2T4R
	Up to 2 SRS resource sets with different resourceType
	2 
	2 ports
	The SRS port pair of each resource associated with different UE antenna port pair

	1T4R
	0 or 1 SRS resource set configured as ‘periodic’ or ‘semi-persistent’
	4 
	1 port
	The SRS port of each resource associated with different UE antenna port

	
	0 or 2 SRS resource sets configured as ‘aperiodic’
	2 + 2 or 1 + 3
	1 port
	The SRS port of each resource associated with different UE antenna port


Figure 8 further illustrates the operation of antenna switching for 1T4R. In the example two aperiodic SRS resource sets are configured and each set consists of two SRS resources. Each SRS resource is single SRS port and associated with different UE antenna port. In total four SRS resources should be sent by the UE in two slots. It can be seen that the guard period is required to perform the antenna switching.


[bookmark: _Ref30516271]Figure 8 Example of SRS for antenna switching with 1T4R in Rel-16
In Rel-17, in order to support SRS antenna switching up to 8 Rx antenna, there might be different SRS resource configurations considering different number of SRS resource sets. For example, for 2T8R, one solution is to configure one aperiodic SRS resource set which consists of four SRS resources, and each SRS resource consists of two SRS ports. The other solution is to configure two aperiodic SRS resource sets, each resource set consists of two SRS resources, and each SRS resource consists of two SRS ports. Figure 9 and Figure 10 shows the examples of the operation respectively.


[bookmark: _Ref54297627]Figure 9 Example of SRS configuration for antenna switching for 2T8R (one SRS resource set)


[bookmark: _Ref54297638]Figure 10 Example of SRS configuration for antenna switching for 2T8R (two SRS resource sets)
With multiple aperiodic SRS resource sets, it requires more slots for SRS transmission and it may put extra restriction on the scheduling. If SRS can be transmitted in any OFDM symbols within the slot, then more resources can be transmitted within one slot which can reduce the number of required slots. Table 2 summarizes the possible aperiodic SRS configurations for antenna switching for various xTyR, assuming SRS can be transmitted anywhere within the slot and up to two SRS resource sets are configured
[bookmark: _Ref54297590]Table 2 Summary of the possible aperiodic SRS configurations for antenna switching
	xTyR
	# of SRS resource sets
	# of SRS resources per set
	# of SRS ports per resource
	# of total slots

	1T8R
	2
	4 + 4
3 + 5
2 + 6 (n/a for 120KHz SCS)
1 + 7 (n/a for 120KHz SCS)
	1
	2

	2T8R
	1
	4
	2
	1

	
	2
	2 + 2
1 + 3
	2
	2

	4T8R
	1
	2
	4
	1

	
	2
	1 + 1
	4
	2

	1T6R
	1
	6 (n/a for 120KHz SCS)
	1
	1

	
	2
	3 + 3
2 + 4
1 + 5
	1
	2

	2T6R
	1
	3
	2
	1

	
	2
	1 + 2
	2
	2

	4T6R
	1
	2
	4 + 2
	1

	
	2
	1 + 1
	4 + 2
	2


Proposal 10:
· RAN1 to discuss SRS resource configuration as shown in Table 2  for antenna switching up to 8 antennas.
2.3 SRS capacity/coverage enhancement
2.3.1 Increased SRS repetitions (Class 2)
With repetition, the SRS coverage can be improved because the gNB can perform joint channel estimation over multiple symbols. In NR, the supported repetition factor for SRS could be . While in LTE, the repetition factor for SRS has been extended as . Thus, we suggest the repetition factor for SRS should be increased in Rel-17.
In Rel-16, the number of adjacent OFDM symbols occupied by SRS resource is  if the SRS is not used for positioning. If the SRS is for positioning, the number of adjacent OFDM symbols for SRS could be . With the increment of SRS repetition factor, the number of consecutive OFDM symbols for SRS should be also extended.
Link level simulation was performed to investigate the performance of increased repetitions. The simulation was set up with SU-MIMO. Different MCS were simulated. Table 3 shows the link level simulation results. The detailed simulation assumptions are provided in Appendix.
[bookmark: _Ref54299037]Table 3 Link level simulation results for increased SRS repetitions
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From the link level simulation results, it could be observed that SRS with repetition factor of 4 shows obvious gain over repetition factor of 1. SRS with repetition factor of 8 shows some gain over repetition factor of 4 for low MCS, but for high MCS the gain of SRS with repetition factor of 8 is not obvious. Regarding SRS with repetition factor of 12 over repetition factor of 8, it can be seen that the gain is very limited.
Therefore, for SU-MIMO, the performance improvement with larger number of SRS repetitions is limited. The target scenario should be MU-MIMO for increased repetitions, since in MU-MIMO, the precoder is more sensitive to SRS based channel estimation.
Proposal 11:
· The SRS repetitions could be increased. FFS on the detailed number of SRS repetitions.
In order to increase SRS capacity in time domain, TD-OCC could be introduced for SRS repetition. With TD-OCC, multiple SRS resources can be transmitted over the OFDM symbols for SRS. Figure 11 shows example on TD-OCC for SRS transmission.


[bookmark: _Ref31615930]Figure 11 TD-OCC for SRS
Proposal 12:
· RAN1 to consider TD-OCC for increased SRS repetitions to increase SRS capacity
For increased SRS repetition, the SRS repetition for one SRS resource could be allocated across slots for more flexibility. Figure 12 and Figure 13 shows different types of SRS spanning over multiple slots. Figure 12 shows the consecutive SRS repetitions across slots. Figure 13 shows an example of non-consecutive SRS repetitions across slots.


[bookmark: _Ref31618228]Figure 12 Example of consecutive SRS repetition across slots


[bookmark: _Ref46998279]Figure 13 Example of non-consecutive SRS repetition across slots
With non-consecutive SRS repetitions across slots, one issue is that if there is other uplink transmission between SRS in different slots, the UE may not be able to maintain phase coherence. There is amplitude and phase discontinuity introduced by other uplink transmission that are performed using different Tx power setting.
Therefore, consecutive SRS repetitions across slots is preferred.
Proposal 13:
· RAN1 to consider consecutive SRS repetitions across slots to avoid interruption of SRS transmission.
2.3.2 SRS partial sounding (Class 3)
With SRS partial sounding, some SRS signal may not be transmitted. And power boosting could be applied on the rest SRS signals. Hence there might be some performance improvement considering the power boosting.
The SRS partial sounding could be applied at RB level, sub-carrier level or sub-band level.
For sub-carrier level partial sounding, the SRS signal is not transmitted over some sub-carriers and the operation is similar with larger Comb size. In Rel-16, Comb-8 has been introduced for SRS for positioning. It may not be necessary to further discuss sub-carrier level partial sounding.
For sub-band level partial sounding, the SRS signal may not be transmitted over some sub-bands. If there is only one sub-band over certain OFDM symbol, then the SRS is not transmitted in that symbol. Therefore, there is no power boosting leading to no benefit for coverage.
Proposal 14:
· RAN1 to further discuss the details on SRS partial sounding and RB level partial sounding could be a starting point.
3. Conclusion
In conclusion, we have the following proposals to discuss SRS enhancements in Rel-17.
Proposal 1:
· In order to improve the flexibility of aperiodic SRS triggering, the SRS transmission could be postponed if the indicated slot is downlink slot. The aperiodic SRS transmission could also be postponed, if the indicated slot is uplink but the SRS should be dropped according to the collision handling rule.
Proposal 2:
· When determining whether one uplink slot is available for SRS transmission, it should be clarified whether the time resource for SRS transmission is considered to be available at slot level or at OFDM symbol level, i.e. whether SRS can be shifted within the slot.
Proposal 3:
· Option 1 to define the reference slot should be refined considering the newly added UE capability on minimum requirement between aperiodic SRS triggering and transmission. And Option 2 is slightly preferred.
Proposal 4:
· RAN1 to further discuss on the using of ‘available slot’ to make sure both gNB and UE have the same understanding on which slot is available.
Proposal 5:
· Support implicit indication of ‘t’ via DCI.
Proposal 6:
· RAN1 to discuss the SRS configuration and triggering in the scenario of multi-TRP to accommodate multiple aperiodic SRS resource sets and multiple usages.
Proposal 7:
· RAN1 to consider the CC-specific aperiodic SRS triggering to improve flexibility of aperiodic SRS transmission in carrier aggregation.
Proposal 8:
· RAN1 to consider more flexible SRS triggering for subset of SRS resource set(s) configured for antenna switching.
Proposal 9:
· RAN1 further study the extension of group DCI for aperiodic SRS and consider jointly trigger of CSI-RS and SRS in the group DCI.
Proposal 10:
· RAN1 to discuss SRS resource configuration as shown in Table 2  for antenna switching up to 8 antennas.
Proposal 11:
· The SRS repetitions could be increased. FFS on the detailed number of SRS repetitions.
Proposal 12:
· RAN1 to consider TD-OCC for increased SRS repetitions to increase SRS capacity
Proposal 13:
· RAN1 to consider consecutive SRS repetitions across slots to avoid interruption of SRS transmission.
Proposal 14:
· RAN1 to further discuss the details on SRS partial sounding and RB level partial sounding could be a starting point.
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Appendix-A: Link level simulation assumption
The link level simulation assumption is shown as below.
Table 4 Link level simulation assumption
	Parameter
	Value

	Carrier frequency
	3.5GHz

	Subcarrier spacing
	30KHz

	Channel model
	TDL-A with 30ns

	Antenna configuration
	2Tx@UE, 8Rx@gNB

	Rank
	Rank-1 transmission

	Precoder
	SVD based

	MCS
	Fixed MCS (MCS#7, #14, #16, #24)

	DL Precoding granularity
	2 PRB

	SRS periodicity
	Every 5 slots

	SRS Comb
	Comb 2

	SRS frequency hopping
	Disabled

	SRS channel estimation
	MMSE

	SNR difference between UL and DL
	-9 dB
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