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1 [bookmark: _Ref521334010]Introduction
In RAN #86 meeting, the enhancements for SRS in Rel-17 were agreed and the following enhancements for SRS were approved [1]:
	Enhancement on SRS, targeting both FR1 and FR2:
a. Identify and specify enhancements on aperiodic SRS triggering to facilitate more flexible triggering and/or DCI overhead/usage reduction
b. Specify SRS switching for up to 8 antennas (e.g., xTyR, x = {1, 2, 4} and y = {6, 8})
c. Evaluate and, if needed, specify the following mechanism(s) to enhance SRS capacity and/or coverage: SRS time bundling, increased SRS repetition, partial sounding across frequency


In RAN1 #104 bis e-meeting, the solutions for SRS enhancement had been discussed and the following agreement had been achieved [2]:
	On AP-SRS flexibility triggering
Working Assumption
For DCI indication of “t” in Rel-17 SRS triggering offset enhancement
· For both DCI that schedules a PDSCH/PUSCH and DCI 0_1/0_2 without data and without CSI request
· t is indicated by adding a new configurable DCI field (up to 2 bits)
· Applies only when there are multiple candidate values of t configured
· No further enhancement to indicate “t” for DCI 0_1/0_2 without data and without CSI request at least when the new DCI field is configured
Agreement
· Up to 4 “t” values can be configured per SRS resource set.

On SRS for antenna switching
Agreement
On aperiodic SRS configuration for antenna switching with > 4Rx, support the following N_max values
· 1T6R: N_max = 3
· 1T8R: N_max = 4
· 2T6R: N_max = 3
· 2T8R: N_max = 4
· [4T8R: N_max = 2]
· The support of N_max value does not imply the support of N value that is smaller than N_max. This is FFS.
· FFS whether further enhancement for single-DCI or multi-DCI based MTRP is needed

Agreement
On supported values of N for Rel-17 aperiodic SRS antenna switching with >4Rx, down-select at least one of the following alternatives in RAN1#105e
· Alt 1: All the non-zero integer values <= N_max are supported for N
· Alt 2: Support N=N_max only
· Alt 3: Support specific N values <= N_max
· FFS whether different alternatives may be selected for the same xTyR configuration subject to the UE capability on maximum number of symbols that can be used for SRS in a slot
· FFS: whether different alternatives may be selected for different xTyR configuration
 
Agreement
On aperiodic SRS configuration for antenna switching with 4T8R, support N_max = 2

Agreement
For antenna switching, support one of the following 
· Alt 1: Support maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS
· Alt 2: Support up to two semi-persistent SRS resource sets in addition to a periodic SRS resource set
· Note: the two SP-SRS resource sets are not activated at the same time.
· FFS whether further enhancement for single-DCI or multi-DCI based MTRP is needed
· FFS whether configurations on SRS repetitions have impact
· FFS relevant UE capability design



In this document, we provide our further views on the enhancements for SRS in Rel-17.
2 Enhancements on AP-SRS triggering
In RAN1 #103 e-meeting, the following “available slot” based AP-SRS triggering scheme had been agreed and the definition of “available slot” had been clarified in RAN1 #104 e-meeting:
	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.


For the solutions of reference slot, option 1 can be seen as a special case of option 2 with slotoffset setting to 0. Therefore option 2 provides more flexibility than option 1. 
Proposal 1:
· For reference slot definition of the enhanced AP-SRS triggering scheme, Opt. 2 (Reference slot is the slot indicated by the legacy triggering offset) is supported.
For the indication of “t” values, RRC+DCI based indication was agreed and a working assumption on DCI indication of “t” had been achieved in RAN1 #104bis e-meeting. We propose to confirm the working assumption.
Proposal 2:
· Confirm the following working assumption on DCI indication of “t”:
	For DCI indication of “t” in Rel-17 SRS triggering offset enhancement
· For both DCI that schedules a PDSCH/PUSCH and DCI 0_1/0_2 without data and without CSI request
· t is indicated by adding a new configurable DCI field (up to 2 bits)
· Applies only when there are multiple candidate values of t configured
· No further enhancement to indicate “t” for DCI 0_1/0_2 without data and without CSI request at least when the new DCI field is configured


For DCI format 0_1/0_2 without data and without CSI request, repurposing unused DCI field can provide flexibility to indicate the slot offset of the triggered SRS resource set. The unused DCI field can be repurposed for indicating “t” values when the new DCI field for indicating “t” values is not configured.
Proposal 3:
· Support indicating “t” values by unused field in DCI format 0_1/0_2 without data and without CSI request when the new DCI field for indicating “t” values is not configured.

3 SRS usage reuse
The motivations of SRS usage reuse are DCI overhead reduction and SRS overhead reduction. In Rel-15, an SRS resource can be configured in multiple SRS resource sets with different usages. UE may apply different antenna virtualizations in the SRS transmission occasions for different usages. Since it is RAN1’s understanding in RAN1 #95 meeting that “If the UE is configured with an SRS resource associated with multiple sets with different SRS-setUse, then it is up to the UE for which SRS-setUse this SRS resource is transmitted for.”, when an SRS resource is configured to be associated with an SRS resource set for “codebook” and an SRS resource set for “antennaSwitching”, it is our view that the performance of UL CSI acquisition can’t be guaranteed by using the SRS resource transmitted in the set for “antennaSwitching” and the performance of DL CSI acquisition can’t be ensured by using the SRS resource transmitted in the set for “codebook”. In order to support SRS resource sharing between different usages, UE’s antenna virtualization behavior of SRS resources for usage sharing should be clearly specified.
Observation 1:
· SRS usage reuse is not well supported in Rel-15.
Proposal 4:
· SRS usage sharing between “codebook” and “antennaSwitching” is supported in Rel-17, with UE’s antenna virtualization behavior of SRS resources for usage sharing clearly specified. 
4 SRS for antenna switching
[bookmark: _Hlk68044321]Configuration for AP-SRS
In previous meetings, the total number of resources (K), the number of ports for each resource and the maximum number of resource sets (N_max) had been agreed for aperiodic antenna switching SRS with > 4Rx. One open issue is the supported values of the number of SRS resource sets (N) for each xTyR configuration. 
The time domain resource allocation for SRS resources for antenna switching is related to guard period, UE’s capability on start symbol of SRS transmission and the resources that can be used for UL transmission. Supporting multiple N values for Rel-17 aperiodic SRS antenna switching with >4Rx would increase TDD efficiency and scheduling flexibility. For example, if there are plenty of UL symbols in a slot, gNB can configure multiple SRS resources in a slot to reduce the latency of SRS transmission; if there is few UL symbols in a slot, gNB can configure one SRS resource in a slot to make full use of UL symbols.
The maximum number of SRS resources that can be configured in a slot is determined by the value of the guard period Y between SRS resources in a set. If SRS transmission over any OFDM symbols within a slot is supported, maximum 7 SRS resources can be configured in a slot for Y = 1 and maximum 5 SRS resources can be configured in a slot for Y = 2. If SRS transmission over any OFDM symbols within the slot is not supported, the SRS would be transmitted over the last 6 OFDM symbols, and maximum 3 SRS resources can be configured in a slot for Y = 1 and maximum 2 SRS resources can be configured in a slot for Y = 2. Under the constraints of N_max, K and Y, the values that can be configured for N for 1T6R, 1T8R, 2T6R, 2T8R and 4T8R are provided in Table 1, respectively.
Table 1: Values that can be configured for N for Rel-17 aperiodic SRS antenna switching with >4Rx
	xTyR configuration
	When SRS transmission over any OFDM symbols within a slot is supported
	When SRS transmission over any OFDM symbols within a slot is not supported

	
	Y =1
	Y =2
	Y =1
	Y =2

	1T6R
	1, 2, 3
	2, 3
	2, 3
	3

	1T8R
	2, 3, 4
	2, 3, 4
	3, 4
	4

	2T6R
	1, 2, 3
	1, 2, 3
	1, 2, 3
	2, 3

	2T8R
	1, 2, 3, 4
	1, 2, 3, 4
	2, 3, 4
	2, 3, 4

	4T8R
	1, 2
	1, 2
	1, 2
	1, 2


For the flexibility for SRS configuration, we propose to support all the above values for N, i.e., all the non-zero integer values <= N_max are supported for 1T6R, 2T6R, 2T8R and 4T8R, and N = 2, 3, 4 are supported for 1T8R.
Proposal 5:	
· On supported values of N for Rel-17 aperiodic SRS antenna switching with >4Rx, all the non-zero integer values <= N_max are supported for 1T6R, 2T6R, 2T8R and 4T8R, and N = 2, 3, 4 are supported for 1T8R.
Configuration for P-SRS/SP-SRS
For periodic SRS or semi-persistent SRS, multiple SRS resources can be configured in an SRS resource set. The slot offset for each SRS resource in a set can be configured independently. Therefore, for xTyR, DL CSI of y Rx antennas can be obtained through a periodic/semi-persistent SRS resource set with y/x resources configured.
Proposal 6:
· Up to one periodic/semi-persistent antenna switching SRS resource set is supported for 1T6R, 1T8R, 2T6R, 2T8R or 4T8R, with K resources in the set.
· For 1T6R, K = 6.
· For 1T8R, K = 8.
· For 2T6R, K = 3.
· For 2T8R, K = 4.
· For 4T8R, K = 2.
Enhancement for antenna switching SRS for 1T4R, 2T4R, and 1T2R
The SRS configuration for 1T4R, 2T4R, T = R and 1T2R are designed under the restriction that SRS only can be transmitted over the last 6 OFDM symbols. For aperiodic antenna switching SRS, zero or two sets for 1T4R, zero or one set for 2T4R, zero or one set for 1T2R, and up to two set for T = R are supported. Limited aperiodic SRS configurations limit the scheduling flexibility of gNB. Since there is a symbol-level guard period between SRS resources in a SRS resource set for antenna switching, a slot with only 2 UL symbols can’t be used for a SRS resource set with two or more SRS resources. That means the SRS resource set for 2T4R/1T2R, or the SRS resource set with 2/3 resources for 1T4R can’t be transmitted in a slot with only 2 UL symbols, which is not expected in the scenarios where UL resources are scarce. In order to improve the scheduling flexibility of SRS for antenna switching, configuring more SRS resource sets than that in Rel-16 should be supported for 1T2R, 1T4R and 2T4R.
[bookmark: _Hlk68045951]Since SRS transmission over any OFDM symbols within the slot is supported in Rel-17, fewer SRS resource sets and more SRS resources in a set should be supported for 1T4R, i.e. one SRS resource set with four SRS resources in the set should be supported for aperiodic antenna switching SRS for 1T4R.
Proposal 7:
· For aperiodic antenna switching SRS with up to 4Rx, the following enhancements are supported:
· 2 SRS resource sets with one SRS resource per set is supported for 1T2R and 2T4R;
· 4 SRS resource sets with one SRS resource per set is supported for 1T4R;
· One SRS resource set with four SRS resources in the set is supported for 1T4R when SRS transmission over any OFDM symbols within the slot is supported.
5 Enhancement on SRS for capacity and coverage
5.1. Discussion on SRS repetition
In RAN1 #104 and #104 bis e-meeting, the following agreements on SRS repetition had been achieved [2]:
	Agreement
For Rel-17 SRS capacity and coverage enhancement, support the following
· Increase the maximum number of repetition symbols in one slot and one SRS resource to S
· Support at least one S value from {8, 10, 12, 14}
· FFS other candidate values

Agreement
For increased repetition in Rel-17, support the following N_symbol (number of OFDM symbols in one SRS resource) and R (repetition factor) values
· N_symbol = 8, R = {1, 2, 4, 8}
· N_symbol = 12, R = {1, 2, [3], 4, 6, 12}
· FFS the following configurations
· N_symbol = 10, R = {1, 2, 5, 10}
· N_symbol = 14, R = {1, 2, 7, 14}
· FFS options to reduce SRS BW for R>1


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In current specification, an SRS resource can be configured with  adjacent OFDM symbols within the last 6 symbols of the slot, or configured with  adjacent symbols anywhere within the slot for SRS-positioning. According to above agreements on SRS repetition,  OFDM symbols in an SRS resource have been supported to enhance SRS coverage. But it does not clarify whether the  OFDM symbols are adjacent or not in a slot. If the  OFDM symbols are not adjacent in a slot, it needs to indicate the location of each SRS symbol in RRC configuration parameters. Compared with only configuring the starting position of SRS symbols which adopted in the current specification, it will increase downlink signalling overhead. In addition, it also increases implementation complexity for resource mapping at UE side. Hence, the  OFDM symbols should be adjacent in a slot.
 OFDM symbols in an SRS resource are supported since they can bring performance improvement. Note that there are no much difference in term of number of SRS symbols for  and , or  and . The performance gain of  may be limited compared with that of . Similarly,  may not bring obvious performance gain compared with  as well. In our view, it is not necessary to support  OFDM symbols in an SRS resource.
Larger SRS repetition factor will incur SRS capacity loss. In order to improve SRS capacity for such case, partial frequency sounding combination with SRS repetition can be adopted. For example, both  for partial frequency sounding and R are configured through RRC signalling. Assume . Compared with R=2, R=4 results that SRS capacity reduce by half due to repetition transmission of four SRS symbols on the same frequency domain resource. If  is configured to implement partial frequency sounding, the remaining half frequency domain resource in the configured SRS bandwidth for each SRS symbols can be used to transmit the other SRS resource. In this way, SRS capacity loss incurred by SRS repetition are compensated. Considering the UE’s capability, UE may have not the capability of partial frequency sounding. In such case, gNB can configure smaller subband bandwidth through RRC to reduce the SRS transmission bandwidth if larger value of R is configured, such that more SRS resource can be transmitted via frequency domain multiplexing. Based on above discussion, the SRS capacity loss incurred by SRS can be avoided by gNB implementation. Therefore, the other options to reduce SRS bandwidth for R>1 is not considered.
Proposal 8:
· It should be clarify that the  OFDM symbols are adjacent in a slot. 
·  OFDM symbols in an SRS resource are not supported in Rel-17.
· The other options to reduce SRS bandwidth for R>1 is not considered. 
5.2. Discussion on partial frequency sounding
In RAN1 #104 bis e-meeting, the following agreements on partial frequency sounding had been achieved [2]:
	Agreement
· For RPFS in Rel-17, support PF = {2, 4}.  
· FFS  3, 8, 12, 16 or fractional numbers 
· Support at least one of the following alternatives (to be decided in RAN1#105-e)
· Alt 1: [image: a] is an integer value
· Alt 2: [image: a] is an integer value with minimum value 4
· Alt 3: [image: a] is a multiple of 4
· Alt 4: Round [image: a] to a multiple of 4 in case of Alt 1 or Alt 2
Agreement
For RPFS SRS in Rel-17, adopt one of the following alternatives for sequence generation, where no new sequence length other than the ones supported in the current spec is introduced (to be decided in RAN1#105-e)
· Alt 1: Generate length-[image: b] ZC sequence 
· Alt 2: Truncate from legacy length-[image: c] sequence according to the location of RPFS SRS

Agreement
For RB-level partial frequency sounding (RPFS) in Rel-17
· The start RB index of the  RBs in the  RBs is , where kF = {0, …, PF-1}
· FFS support start RB location (Noffset) hopping in different SRS occasions, symbols or frequency hopping periods, and if supported, detailed hopping pattern
· Support to determine PF and Noffset at least via RRC configuration per SRS resource.
FFS whether to introduce DCI and/or MAC CE in addition


According to the agreements, the following issues are remained to be addressed: 1) the sequence length of partial frequency sounding; 2) how to obtain the sequence of partial frequency sounding; 3) whether to support start RB location hopping; 4) whether to introduce DCI and/or MAC-CE to determine  and . In this contribution, our proposals for these issues are respectively given.
Issue 1: The sequence length of partial frequency sounding.
In current specification, the maximum number of cyclic shift  is a function of  which is the comb size, as shown in the Table 2. 
Table 2: Maximum number of cyclic shifts  as a function of .
	
	

	2
	8

	4
	12

	8
	6


In order to keep the orthogonality of SRS sequence, the SRS sequence length should not be smaller than the maximum number of cycle shifts for the configured comb value. Therefore, the minimum sequence length is 8, 12 and 6 for  and 8, respectively. According to the sequence length definition, the minimum value of SRS bandwith  is 4 PRBs. Note that the minimum sequence length 6 is applied to SRS positioning, which only is configured one port in an SRS resource. For Rel-17 SRS coverage and capacity enhancement, the number of SRS ports can be up to 4 in an SRS resource. If  is still set to 6, the maximum number of cyclic shifts will not divisible by the number of SRS ports according to the following definition of cyclic shifts .


This may result in non-orthogonal SRS sequences due to possible the same cyclic shifts computed for different SRS ports. In order to address the issues, the maximum number of cyclic shifts is set to 12 which is the multiple of 4. Assume that is equal to 12 for 8, in order to keep SRS sequence orthogonality, the minimum SRS bandwith is set to 8 PRBs for 8, such that the sequence length is not less than 12. In addition, the SRS bandwith is multiple of 4 in current specification. In order to make the multiplexing between legacy SRS and SRS with partial frequence sounding, the value of partial frequency bandwidith should be multiple of 4. In all, the value of  should be multple of 4, and the minimum value of   is 4 for  and 4, the minimum value of   is 8 for   
Proposal 9: 
· should be multiple of 4，and 
· the minimum value of  is 4 for  and 4. 
· the minimum value of  is 8 for .
Issue 2: The sequence generation.
Two alternatives are given to obtain the sequence of SRS for partial frequency sounding. One alternative is that the sequence are generated according to the actual SRS transmission band per symbol, i.e., Alt1. The other one is that the sequence are obtianed by truncating legnecy SRS sequence according to the location of partial SRS, i.e., Alt2. As discussed on the issue of sequence length for partial SRS, should be multiple of 4. The generaged sequence by using Alt1 and Alt2 can multiplex with sequence of legacy SRS via FDM. However, compared with Alt 1, Alt 2 may increase PAPR of SRS, which has impact on SRS coverage. We thus propose:
Proposal 10:
· Alt1 on sequence generation is supported. 
Issue 3: Whether to support the start RB location () hopping?
Assume the start RB location is fixed. This results some sets of PRB without SRS transmission when SRS is transmitted with partial ferquency sounding. Interpolation/extrapolation method can be used to obtain the channel estimation of these sets of PRB. But the accuracy of channel estimation is limited, especially for larger value of . For the stronger frequency selection channel, the performance of data transmission will be degraded due to the inaccurate channel estimation when the start RB location is fixed. In order to avoid the case, the start RB location should be hopped such that SRS can be transmitted on different sets of PRB in different SRS occassions. This makes the entire SRS bandwidth include SRS transmission and improves accuracy of channel estimation. From this perspectve, it is necessary to support the start RB location hopping in different occasions. The start RB location hopping will slightly increase UE implementation complexity for resource mapping. For the flat fading channel, it does not have larger impact on accuracy of channel estiamtion by using interpolation/extrapolation method. Hence, the performance degradation of data transmission is limited even though the start RB location is fixed. The resouce mapping is simple at UE side by fixing the start RB location. Thus, gNB should be allowed to determine whether to support the start RB location hopping depending on frequency selection characteristic of channel. For example, the start RB location hopping is disabled through RRC signalling configuration at first. When UE experiences the stronger frequency selection channel, gNB indicates UE to enable the start RB location hopping.
Proposal 11: 
· The start RB location hopping in different SRS occasions, symbols or frequency hopping periods can be supported.
· gNB indicates UE whether to enable the start RB location hopping depending on frequency selective characteristic of channel . 
If the start RB location hopping is supported, the next question is how to design the hopping pattern. In current specification, the length of the sounding reference signal sequence is given by

The frequency-domain starting position  is defined by

where 

If the function of partial frequency sounding is enabled, can be defined as
.
Assume frequency hopping is configured.If the function of partial frequency sounding is enabled and  is configured, the start RB location is . In order to make SRS transmission in different sets of PRB as much as possible, we can design that the start RB location at different OFDM symbols is different, i.e., the start RB location is associated with SRS symbol location. One simple way is that the start RB location at different symbols can be defined as
                  (1)
where denotes the number of SRS in a hopping, which may be set to equal to R. Note that when R > 1 and the start RB location hopping is enabled, R falls back to one for such case. For example, , , R=4 are configured. The start RB location of partial frequency bandwidth in each hopping on the different symbols can be calculated by using (1), as illustrated in Figure 1.


Figure 1: with frequency hopping and the start RB location hopping
We can see that the channel of entire bandwidth can be directly esimated according to the parital bandwidth transmission of SRS on different symbols in one hopping peroid.
Assume that frequency hopping is not configured and the start RB location is enabled. Both  symbols in an SRS resource and  are also configured to UE. The start RB location of partial frequency sounding on different symbols can be calculated by using (1) and is illustrated in Figure 2. We can see that it can achieve the same function with frequency hopping.


Figure 2: without frequency hopping and with the start RB location hopping
Proposal 12: 
· When the start RB location hopping is enable, the start RB location is associated with SRS symbol location and is defined as .
Issue4: Whether to introduce DCI and/or MAC-CE to determine  and  value?
There are more than one candidate PF values, and at least one is used as SRS partial sounding. The following two alternatives can be used to configure PF value to UE.
· Alt1: Configuring a PF value 
· Alt2 : Configuring a list of PF values and indicate a PF value
Compared to Alt1, Alt2 is more flexible so that PF value can be semi-statically or dynamically indicated. For periodic SRS (P-SRS), Alt1 is simple and preferred to configure a PF value through RRC signaling. Assume a list of PF values have been configured through RRC signaling. For semi-persistent (SP-SRS) or aperiodic SRS (A-SRS), MAC-CE or DCI is used to active or trigger SRS transmission. At the same time, the MAC-CE or DCI can also indicate the selected PF value if a list of PF values has been configured. Therefore, it does not require additional signaling for SP-SRS and A-SRS. When gNB cannot accurately estimate the UL channel according to the received SRS due to environmental variation of a user, it may indicate partial frequency with larger PF value to boost of SRS transmission power. For such case, Alt2 can be applied so that the value is indicated to this user by using MAC-CE or DCI signaling. This alternative avoids that PF value is reconfigured by using RRC signaling.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]According to the discussion on the issue 3, whether the start RB location hopping is support or not, gNB should be allowed to indicate UE whether to enable the start RB location hopping depending on frequency selective characteristic of channel. In order to make the indication be flexible, DCI and/or MAC-CE should be introduced to determine  value. For example, an A-SRS resource with  and  is configured through RRC, and the frequency hopping is enabled as shown in Figure 3. The repetition factor R is set to 2. We can observe that only partial sets of PRB with SRS transmission. If gNB want the UE to transmit SRS on entire bandwidth, the start RB location hopping can be enabled through DCI indication, and  is calculated by expression (1). In this way, SRS can be transmitted different sets of PRB on different symbols, as shown in Figure 4. Note that R falls back to one after DCI indication instead of the configured value 2 through RRC.   


Figure 3:  with frequency hopping and without the start RB location hopping
[image: ]
Figure 4: ,  with frequency hopping and the start RB location hopping
Proposal 13:
·  DCI and/or MAC-CE should be introduced to determine PF and Noffset.
5.3. Discussion on Comb-8
In RAN1 #104 bis e-meeting, an agreement on Comb-8 had been achieved [2]:
	Agreement
Study the maximum number of cyclic shifts for Comb-8 in Rel-17, with the following alternatives as starting points
· Alt 1: The maximum number of CSs for Comb-8 is 6
· Alt 2: The maximum number of CSs for Comb-8 is 12, and introduce a rule to restrict applicable CSs when SRS sequence is shorter than the maximum number of CSs


As discussed in 5.2, for Comb-8, if  is still set to 6, the maximum number of cyclic shifts may not be divisible by the number of SRS ports (e.g., 4). This may result in non-orthogonal SRS sequences due to possible the same cyclic shifts computed. In order to address the issues, the maximum number of cyclic shifts is set to 12 which is the multiple of the number of SRS ports. Assume that is equal to 12 for Comb-8. In order to keep SRS sequence orthogonality, the minimum SRS bandwith is set to 8 PRBs for Comb-8, such that the sequence length is not less than 12.
Proposal 14:
· Alt 2 on the maximum number of CSs is supported and the minimum SRS bandwidth is set to 8 PRBs for Comb-8.
6 Conclusions
In this contribution, we provided our views on the enhancement for Rel-17 SRS. We have the following observations and proposals:
Observation 1:
· SRS usage reuse is not well supported in Rel-15.

Proposal 1:
· For reference slot definition of the enhanced AP-SRS triggering scheme, Opt. 2 (Reference slot is the slot indicated by the legacy triggering offset) is supported.
Proposal 2:
· Confirm the following working assumption on DCI indication of “t”:
	For DCI indication of “t” in Rel-17 SRS triggering offset enhancement
· For both DCI that schedules a PDSCH/PUSCH and DCI 0_1/0_2 without data and without CSI request
· t is indicated by adding a new configurable DCI field (up to 2 bits)
· Applies only when there are multiple candidate values of t configured
· No further enhancement to indicate “t” for DCI 0_1/0_2 without data and without CSI request at least when the new DCI field is configured


Proposal 3:
· Support indicating “t” values by unused field in DCI format 0_1/0_2 without data and without CSI request when the new DCI field for indicating “t” values is not configured.
Proposal 4:
· SRS usage sharing between “codebook” and “antennaSwitching” is supported in Rel-17, with UE’s antenna virtualization behavior of SRS resources for usage sharing clearly specified. 
Proposal 5:
· On supported values of N for Rel-17 aperiodic SRS antenna switching with >4Rx, all the non-zero integer values <= N_max are supported for 1T6R, 2T6R, 2T8R and 4T8R, and N = 2, 3, 4 are supported for 1T8R.
Proposal 6:
· Up to one periodic/semi-persistent antenna switching SRS resource set is supported for 1T6R, 1T8R, 2T6R, 2T8R or 4T8R, with K resources in the set.
· For 1T6R, K = 6.
· For 1T8R, K = 8.
· For 2T6R, K = 3.
· For 2T8R, K = 4.
· For 4T8R, K = 2.
Proposal 7:
· For aperiodic antenna switching SRS with up to 4Rx, the following enhancements are supported:
· 2 SRS resource sets with one SRS resource per set is supported for 1T2R and 2T4R;
· 4 SRS resource sets with one SRS resource per set is supported for 1T4R;
· One SRS resource set with four SRS resources in the set is supported for 1T4R when SRS transmission over any OFDM symbols within the slot is supported.
Proposal 8:
· It should be clarify that the  OFDM symbols are adjacent in a slot. 
·  OFDM symbols in an SRS resource are not supported in Rel-17.
· The other options to reduce SRS bandwidth for R>1 is not considered. 
Proposal 9: 
· should be multiple of 4，and 
· the minimum value of  is 4 for  and 4. 
· the minimum value of  is 8 for .
Proposal 10:
· Alt1 on sequence generation is supported. 
Proposal 11: 
· The start RB location hopping in different SRS occasions, symbols or frequency hopping periods can be supported.
· gNB indicates UE whether to enable the start RB location hopping depending on frequency selective characteristic of channel . 
Proposal 12: 
· When the start RB location hopping is enable, the start RB location is associated with SRS symbol location and is defined as .
Proposal 13:
·  DCI and/or MAC-CE should be introduced to determine PF and Noffset.
Proposal 14:
· Alt 2 on the maximum number of CSs is supported and the minimum SRS bandwidth is set to 8 PRBs for Comb-8.
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