3GPP TSG RAN WG1 Ad Hoc Meeting	 R1-1800090 
Vancouver, Canada, January 22nd – 26th, 2018

Agenda Item:	7.2.3.5
Source:	Huawei, HiSilicon
Title:	Summary of remaining details of SRS design  
Document for:	Discussion and decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the last meeting [1], quite a lot essential issues of SRS has been completed for Rel-15. However, there are still some detailed issues for SRS according to current version of TS, i.e., TS 38.211 v15.0.0 [2], TS 38.212 v15.0.0 [3] and TS 38.214 v15.0.0 [4]. In this contribution, we provide the summary of remaining details of SRS design. 
[bookmark: _Ref129681832]Summary of incorrectly captured agreements
Text Proposal on Rel.15 TS 38.211 v15.0.0 Section 6.4.1.4.2
	RAN1 NR Ad Hoc Meeting #3 Agreement:
Confirm the working assumption
· SRS sequence for NR is supported for up to 272 PRBs by using LTE SRS sequences generation equation
· Note: 272 PRBs corresponds to the maximum bandwidth support by NR
· FFS: On the set of supported SRS bandwidths



Based on the agreement, the maximum length of SRS sequence should support 272 PRB and the sequence generation is the same as in LTE. Therefore, the actual sequence length should base on the SRS bandwidth configured by BSRS instead of 272. Moreover, we have proposed to remove  for the generation of low-PAPR sequence since it is not necessary for NR, and the text proposal can be found in draft CR [5].
	Text proposals for TS 38.211 v15.0.0 Section 6.4.1.4.2
< Unchanged parts are omitted >
The sounding reference signal sequence for an SRS resource shall be generated according to










where is given by cause 6.4.1.4.3,    is given by clause 5.2.2 with  and the transmission comb number  is contained in the higher-layer parameter SRS-TransmissionComb. The cyclic shift  for antenna port  is given as 

,





where  is given by the higher layer parameter SRS-CyclicShiftConfig. The maximum number of cyclic shifts is  if  and  if .
< Unchanged parts are omitted >



Text Proposal on Rel.15 TS 38.214 v15.0.0 Section 6.2.1
	RAN1#89 Agreement:
· 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
· 


Based on the agreement and TS38.214, the SRS-SpatialRelationInfo should be used for the configuration of spatial domain transmission filter of SRS. Moreover, SRS-AssocCSIRS should be used to configured the associated CSI-RS for determining the precoding of non-codebook based SRS. 
	Text proposals for TS 38.214 v15.0.0 Section 6.2.1
< Unchanged parts are omitted >
[bookmark: _Hlk495170565][bookmark: _Hlk498637686]The UE may be configured by the higher layer parameter SRS-ResourceMapping with an SRS resource occupying a location within the last 6 symbols of the slot. 
When PUSCH and SRS are transmitted in the same slot, the UE may be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS.
[bookmark: _Hlk498512388]A UE may be configured to transmit one or more precoded SRS on configured SRS resource(s), where the transmission of precoded SRS is based on precoder determination computed on the reference signals indicated by the higher layer parameters SRS-AssocCSIRSSRS-SpatialRelationInfo. 
< Unchanged parts are omitted >



Text Proposal on Rel.15 TS 38.214 v15.0.0 Section 6.2.1.1
In TS 38.214 v15.0.0 Section 6.2.1.1, the frequency hopping of SRS is introduced. However, the frequency hopping of PUSCH should be in Section 6.3. 
	Text proposals for TS 38.214 v15.0.0 Section 6.2.1.1
< Unchanged parts are omitted >


A UE may be configured symbol periodic or semi-persistent SRS resource with inter-slot hopping within a bandwidth part, where the SRS resource occupies the same symbol location in each slot. A UE may be configured symbol periodic or semi-persistent SRS resource with intra-slot and inter-slot hopping within a bandwidth part, where the N-symbol SRS resource occupies the same symbol location(s) in each slot. For Ns=4, when frequency hopping is configured with R=2, intra-slot and inter-slot hopping is supported with all antenna ports of the SRS resource mapped to different sets of subcarriers across two pairs of R adjacent OFDM symbol(s) of the resource in each slot.  All antenna ports of the SRS resource are mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols of the resource in each slot.  For Ns= R, when frequency hopping is configured, inter-slot frequency hopping is supported with all antenna ports of the SRS resource mapped to the same set of subcarriers in R adjacent OFDM symbol(s) of the resource in each slot.
When transform precoding is enabled for PUSCH transmission, the UE shall perform, at least for the 14-symbol slot, PUSCH frequency hopping [if the frequency hopping field in the corresponding detected PDCCH DCI format is set to 1]; otherwise no PUSCH frequency hopping is performed.
< Unchanged parts are omitted >



Discussions of Remaining Issues in Rel-15
Discussions on aperiodic SRS trigger time offset and Text Proposal on Rel.15 TS 38.214 v15.0.0 Section 6.2.1 and Rel.15 TS 38.212 v15.0.0 Section 7.3.1.1.2 and 7.3.1.2.2
In RAN1#91 [2], the table for slot-level periodicity and offset configuration was agreed for periodic and semi-persistent SRS. For aperiodic SRS transmission, it is necessary to define the timing relationship between SRS triggers and SRS transmissions. In LTE, when a positive SRS trigger in subframe n is detected, the UE transmits SRS in the first subframe satisfying[image: ], SRS periodicity and offset conditions. However, in NR, as agreed in RAN1#89, the SRS resource is configured without a slot-level periodicity and slot offset.  Therefore, NR needs to re-define the timing relationship between SRS trigger and SRS transmission.  
For CSI-RS, when aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set in the higher layer parameter AperiodicNZP-CSI-RS-TriggeringOffset. Collision between CSI-RS and PDSCH from different UEs can be avoided by rate matching since PDSCH may be scheduled no earlier than the CSI for most cases. However, for uplink, when collision happens between AP-SRS and PUSCH from two UEs, the UL grant for PUSCH may be before the SRS request of AP-SRS. In order to avoid such kind of collision, one solution is to select the triggering time offset by DCI from some candidate values configured by higher layer signaling. Furthermore, based on current RRC parameters, we prefer to reuse the configured values of k2 (the candidate time offset between UL grant and corresponding PUSCH) as the candidates for SRS triggering time offset.
Moreover, since it was agreed that SRS resource set for non-codebook based UL transmission is transmitted X symbols after AP-CSI-RS, the slot-level time offset discussed above is not necessary for this case. The text proposal about aperiodic SRS trigger time offset can be found in draft CR [6] and [7].
Proposal 1: NR supports to indicate the slot-level offset between the SRS request and the transmission of SRS resource set by DCI:
· The candidate values of the offset are based on the higher layer configuration of k2.
· At least for the case that SRS-SetUse is configured as “BeamManagement”, “Codebook” or “AntennaSwitching”.
	Text proposals for TS 38.214 v15.0.0 Section 6.2.1
< Unchanged parts are omitted >
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,
-	the UE receives a downlink DCI or an uplink DCI in slot n based activation command where a codepoint of the DCI may activate one or more SRS resource set(s). The SRS trigger offset field of the DCI provides a row index of an RRC configured table [pusch-symbolAllocation], where the indexed row defines the slot offset k and the UE shall commence transmission of the activated SRS resource set(s) in slot n+k.
-	if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS or of the aperiodic SRS. 
< Unchanged parts are omitted >



	Text proposals for TS 38.212 v15.0.0 Section 7.3.1.1.2 
< Unchanged parts are omitted >
-	SRS request – 2 bits as defined by Table 7.3.1.1.2-24.
-    SRS trigger offset – 2bits as defined in Section 6.2.1 of [4, TS 38.214].
-	CSI request – 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter ReportTriggerSize.
- 	CBG transmission information – 0, 2, 4, 6, or 8 bits determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for PUSCH.
< Unchanged parts are omitted >



	Text proposals for TS 38.212 v15.0.0 Section 7.3.1.2.2
< Unchanged parts are omitted >
-	SRS request – 2 bits as defined by Table 7.3.1.1.2-5.
-    SRS trigger offset – 2bits as defined in Section 6.2.1 of [4, TS 38.214].
- 	CBG transmission information –0, 2, 4, 6, or 8 bits as defined in section x.x of [6, TS38.214], determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for the PDSCH.
- 	CBG flushing out information –0 or 1 bit as defined in section x.x of [6, TS38.214], determined by higher layer parameter codeBlockGroupFlushIndicator.
< Unchanged parts are omitted >



Discussions on SRS symbol-level configuration and Text Proposal on Rel.15 TS 38.211 v15.0.0 Section 6.4.1.4.1
In RAN1#91[1], it was agreed that SRS-ResourceMapping is used to capture time domain start position in terms of OFDM symbol location of the SRS resource within a slot including number of OFDM symbols (1, 2, or 4 per SRS resource), and also includes repetition factor (1,2,or 4) indicating number of OFDM symbols within an SRS resource where the subcarrier mapping is repeated across symbols. For symbol-level configuration, the following design principle should be guaranteed:
1. 
Starting symbol  should be {0, 1, 2, 3, 4, 5} counts backwards
2. 
Symbol number  should be {1, 2, 4}
3. SRS repetition factor R should be {1, 2, 4}
4. 

5. 

Thus, the a preferred symbol-level configuration table is given as follows, in which the starting symbol, symbol number and repetition factor of an SRS resource are jointly encoded. The text proposal about SRS symbol-level configuration can be found in draft CR [8].
Table 1: UE Specific SRS symbol configuration
	
SRS-ResourceMapping 
	SRS starting symbol


	SRS symbol number


	SRS repetition factor
R

	0 - 5
	

	1
	1

	6 – 10
	
-5
	2
	1

	11 – 15
	
-10
	2
	2

	16 – 18
	
-13
	4
	1

	19 – 21
	
-16
	4
	2

	22 – 24
	
-19
	4
	4

	25 – 31
	reserved
	reserved
	reserved



Proposal 2: NR supports symbol-level configuration for SRS, as in Table 1, including jointly encoded SRS starting symbol, SRS resource symbol number, SRS repetition factor.

	Text proposals for TS 38.211 v15.0.0 Section 6.4.1.4.1 
< Unchanged parts are omitted >
An SRS resource consists of



-	 antenna ports , , given by the higher layer parameter NrofSRS-Ports

-	 consecutive OFDM symbols contained in the higher layer parameter SRS-ResourceMapping

-	, the starting position in the time domain contained in the higher layer parameter SRS-ResourceMapping

-	, the frequency-domain starting position of the sounding reference signal
-     R, the repetition factor, indicating number of OFDM symbols within an SRS resource where the subcarrier mapping is repeated across symbols.


The ,  and R are configured by higher layer parameter SRS-ResourceMapping as in Table 6.4.1.4.1-1.
Table 6.4.1.4.1-1: SRS symbol configuration.
	
SRS-ResourceMapping 
	SRS starting symbol


	SRS symbol number


	SRS repetition factor
R

	0 - 5
	

	1
	1

	6 – 10
	
-5
	2
	1

	11 – 15
	
-10
	2
	2

	16 – 18
	
-13
	4
	1

	19 – 21
	
-16
	4
	2

	22 – 24
	
-19
	4
	4

	25 – 31
	reserved
	reserved
	reserved



< Unchanged parts are omitted >



Discussions on aperiodic SRS frequency hopping and Text Proposal on Rel.15 TS 38.211 v15.0.0 Section 6.4.1.4.3
For aperiodic SRS frequency hopping, the frequency position is determined based on the SRS counter as follows:







where  is the index of symbols within the SRS resource, and R is the repetition factor. Moreover, the only counts within one slot. Therefore, for the case that  is smaller than the total number of hops, SRS is only transmitted on the first hops. An example is shown in the left part of Figure 1, where , R=1 and the total number of hops is 4. 


However, another condition should also be considered. If  is larger than the total number of hops, e.g., , R=1 and the total number of hops is 3, UE can stop transmit SRS after a round of frequency hopping for better resource utilization (e.g., for PUSCH transmission), which is illustrated in the right part of Figure 1. 




Consequently, the symbols used for aperiodic SRS transmission should be limited to the minimum number between and the total number of symbols for a round of frequency hopping (), i.e., SRS is transmitted when satisfies. The text proposal about aperiodic SRS frequency hopping can be found in draft CR [9].

  

Figure 1.  Aperiodic SRS transmission when 


Proposal 3: The symbols used for aperiodic SRS transmission should be limited to the minimum number between and the total number of symbols for a round of frequency hopping, i.e., .

	Text proposals for TS 38.211 v15.0.0 Section 6.4.1.4.3 
< Unchanged parts are omitted >





For the case of an SRS resource configured as aperiodic by the higher layer parameter SRS-ResourceConfigType, it is given by  within the slot in which the  symbol SRS resource is transmitted, and  is limited by . The quantity  is the repetition factor and is contained in the higher layer parameter SRS-ResourceMapping.
For the case of an SRS resource configured as periodic or semi-persistent by the higher layer parameter SRS-ResourceConfigType, the SRS counter is given by






[bookmark: _Hlk500773276]for slots that satisfy . The periodicity  and slot offset  are given in clause 6.4.1.4.4.
< Unchanged parts are omitted >



Discussions on SRS antenna switching and Text Proposal on Rel.15 TS 38.214 v15.0.0 Section 6.2.1.2
In TS 38.214 v15.0.0 [4], it is defined that when UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as ‘antenna switching’ for a SRS resource set, the UE can be configured with two or four SRS resources within the resource set, and the SRS ports for each resource are associated with different UE antenna ports or UE antenna pair. However, the detailed relation between SRS port and UE antenna port is not defined. 
In order to guarantee DL CSI acquisition based on SRS antenna switching, UE should at least keep the same association between SRS ports of each SRS resource and UE antenna ports during the transmission of the SRS resource set. One straightforward way is to define the association between SRS ports of each SRS resource and UE antenna ports as follows:
· For 1T2R SRS antenna switching, the association is listed in Table 2, where the SRI of the first SRS resource is smaller than the SRI of the second SRS resource.
Table 2 Association between SRS ports and UE antenna ports for 1T2R
	SRS ports
	UE antenna ports

	SRS port 0 of the first SRS resource
	UE antenna port 0

	SRS port 0 of the second SRS resource
	UE antenna port 1



· For 1T4R SRS antenna switching, the association is listed in Table 3, where the SRIs from the first SRS resource to the fourth SRS resource are in ascending order.
Table 3 Association between SRS ports and UE antenna ports for 1T4R
	SRS ports
	UE antenna ports

	SRS port 0 of the first SRS resource
	UE antenna port 0

	SRS port 0 of the second SRS resource
	UE antenna port 1

	SRS port 0 of the third SRS resource
	UE antenna port 2

	SRS port 0 of the fourth SRS resource
	UE antenna port 3



· For 1T4R SRS antenna switching, the association is listed in Table 4, where UE antenna ports 0 and 1 can transmit simultaneously, and UE antenna ports 2 and 3 can transmit simultaneously. The SRI of the first SRS resource is smaller than the SRI of the second SRS resource.
Table 4 Association between SRS ports and UE antenna ports for 2T4R
	SRS ports
	[bookmark: _GoBack]UE antenna ports

	SRS port 0 of the first SRS resource
	UE antenna port 0

	SRS port 1 of the first SRS resource
	UE antenna port 1

	SRS port 0 of the second SRS resource
	UE antenna port 2

	SRS port 1 of the second SRS resource
	UE antenna port 3



The text proposal about SRS antenna switching can be found in draft CR [10].
Proposal 4: Support pre-defined relation between SRS port of each SRS resources and UE antenna ports based on the relative relation between the SRIs of the SRS resources, e.g., as in Table 2 to 4.

	Text proposals for TS 38.214 v15.0.0 Section 6.2.1.2 
< Unchanged parts are omitted >
When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:
-	SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports as in Table 6.2.1.2-1, where the SRI of the first SRS resource is smaller than the SRI of the second SRS resource, or
-	SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports where the port pair of the second resource is associated with a different UE antenna pair than the port pair of the first resource as in Table 6.2.1.2-2, where UE antenna ports 0 and 1 can transmit simultaneously, and UE antenna ports 2 and 3 can transmit simultaneously, and the SRI of the first SRS resource is smaller than the SRI of the second SRS resource, or
-	SRS resource set with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports as in Table 6.2.1.2-3, where the SRI of the first SRS resource is smaller than the SRI of the second SRS resource,
and a guard period, not used for any other UE transmission, of Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot.
Table 6.2.1.2-1 Association between SRS ports and UE antenna ports for 1T2R
	SRS ports
	UE antenna ports

	SRS port 0 of the first SRS resource
	UE antenna port 0

	SRS port 0 of the second SRS resource
	UE antenna port 1



Table 6.2.1.2-2 Association between SRS ports and UE antenna ports for 2T4R
	SRS ports
	UE antenna ports

	SRS port 0 of the first SRS resource
	UE antenna port 0

	SRS port 1 of the first SRS resource
	UE antenna port 1

	SRS port 0 of the second SRS resource
	UE antenna port 2

	SRS port 1 of the second SRS resource
	UE antenna port 3



Table 6.2.1.2-3 Association between SRS ports and UE antenna ports for 1T4R
	SRS ports
	UE antenna ports

	SRS port 0 of the first SRS resource
	UE antenna port 0

	SRS port 0 of the second SRS resource
	UE antenna port 1

	SRS port 0 of the third SRS resource
	UE antenna port 2

	SRS port 0 of the fourth SRS resource
	UE antenna port 3


< Unchanged parts are omitted >



Discussion on SRS triggering collision and Text Proposal on Rel.15 TS 38.214 v15.0.0 Section 6.2.1
In RAN1#91 [1], it was agreed that SRS can be triggered in both UL and DL DCI. As shown in Figure 2, more than one different values of SRS triggers in DL or UL grant may occur in one or different slot. The UE may be triggered for SRS transmission in the same slot (e.g., slot n+5 in Figure 3), which leads to SRS trigger collisions.  To solve this problem, in LTE, a UE configured for aperiodic SRS transmission is not expected to receive SRS triggering events associated with different values of aperiodic SRS transmission parameters, as configured by higher layer signaling, for the same subframe. Therefore, a straightforward way for NR SRS to solve this problem is to reuse the approach that in LTE.
[image: ]
Figure 2.  SRS triggering collisions
Proposal 5:  A UE configured for aperiodic SRS transmission is not expected to receive SRS triggering events associated with different values of aperiodic SRS transmission parameters, as configured by higher layer signaling, for the same slot.
	Text proposals for TS 38.214 v15.0.0 Section 6.2.1
< Unchanged parts are omitted >
If a UE is configured with the higher layer parameter SRS-AssocCSIRS and with the higher layer parameter ulTxConfig set to ‘NonCodebook’, the UE may be configured with a NZP CSI-RS resource where a NZP-CSI-RS-ResourceConfigId is associated with an SRS resource set.  
[bookmark: _Hlk498636457][bookmark: _Hlk498636712][bookmark: _Hlk498515857][bookmark: _Hlk498108449]A UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with short PUCCH carrying only CSI reports, or if aperiodic SRS is configured and short PUCCH consists of beam failure request. In the case that SRS is not transmitted due to overlap with short PUCCH, only the SRS symbol(s) that overlap with short PUCCH symbol(s) are dropped. Short PUCCH shall not be transmitted when aperiodic SRS happens to overlap in the same symbol with semi-persistent or periodic short PUCCH carrying semi-persistent/periodic CSI report only. 
A UE is not expected to be configured with aperiodic SRS and short PUCCH with aperiodic CSI report in the same symbol. 
A UE is not expected to be configured with SRS and PUSCH/UL DMRS/UL PTRS/Long PUCCH in the same symbol.
A UE configured for aperiodic SRS transmission is not expected to receive SRS triggering events associated with different values of aperiodic SRS transmission parameters, as configured by higher layer signaling, for the same slot.
Trigger type 0 SRS configuration of a UE in a serving cell for SRS periodicity, T SRS, and SRS slot offset, Toffset, is defined in Table 6.2.1-2.
< Unchanged parts are omitted >



SRS carrier switching
Based on priority between SRS and S-PUCCH agreed in RAN1#90bis meeting and Rel-14 priority list, the following priority list is proposed: A/N, SR, RI/PTI/CRI, PRACH, S-PUCCH-BFR > PUSCH/PUCCH-less A-SRS > other A-periodic CSI, S-PUCCH-CSI > PUSCH/PUCCH-less SP/P-SRS > other SRS [RS07].
Proposal 6:  For collision handling in SRS carrier based switching, based on the principle in Rel-14, support the priority list: A/N, SR, RI/PTI/CRI, PRACH, S-PUCCH-BFR > PUSCH/PUCCH less A-SRS > other A-periodic CSI, S-PUCCH-CSI > PUSCH/PUCCH-less SP/P-SRS > other CSI > other SRS.
The RF retuning time reporting for at least sub-6 GHz is clearly defined, that is, it takes value in {n0, n0dot5, n1, n1dot5, n2, n2dot5, n3, n3dot5, n4, n4dot5, n5, n5dot5, n6, n6dot5, n7, …, spare, ...}, where the step size is half-symbol duration and the upper limit is 28 symbols for 60 kHz subcarrier spacing, covering 0.5 ms range (see the RRC list of parameters in R1-1721581). However, for high frequency, if the same range of 0.5 ms is to be covered, then more half-symbol durations need to be reported, i.e., the upper limit will be 112 symbols for 240 kHz subcarrier spacing, with {n0, n0dot5, n1, n1dot5, n2, n2dot5, n3, n3dot5, n4, n4dot5, n5, n5dot5, n6, n6dot5, n7, …, n112, spare, ...}, which requires 7 bits.
Proposal 7: For above 6GHz, RF retuning time reporting is based on the number of half OFDM symbols corresponding to 240 kHz SCS, with 7 bits.
In Rel-14, Type A is for the case that the UE is configured with more than 5 TDD serving cells without PUSCH/PUCCH transmission, and Type B is for other cases. However, a NR serving cell may contains two uplinks (i.e., SUL carrier and non-SUL carrier). Thus, Type A for NR should be defined the case that UE is configured with more than 5 uplink carriers without PUSCH/PUCCH transmission, and Type B is for the other cases. In type B case, each block in group common DCI format 2_3 should be associated with an uplink carrier, and this block may also contains A-SRS trigger [RS07, NC06]. While in type A case, each block in group common DCI format 2_3 configured for a UE should be associated with a set of uplink carriers. If one of uplink carrier is belonged to one serving cell with SUL carrier, 1bit UL/SUL indicator is included in DL assignment DCI to trigger A-SRS transmission [NC06, NC14]. 
Proposal 8: Type A and Type B cases should be classified by more than 5 uplink carriers not configured PUSCH/PUCCH transmission, and each block in group common DCI should be associated with a set of uplinks carriers and an uplink carrier for type A and type B case respectively.
In LTE Rel-14, switching-from CC is configured by serving cell index. However, switching-from uplink carrier should be defined further when serving cell with SUL carrier is the switching-from CC to avoid misunderstanding between gNB and UE about the RF retuning time associated with SRS switching [NC06].
Proposal 9: When serving cell with SUL is the switching from CC, a switching from uplink should be further defined either SUL or non-SUL.
For SUL, the following agreement was achieved in RAN1#91. 
	Agreement
1-bit UL/SUL indication is included in the non-fallback DCI(s) that can trigger A-SRS and SP-SRS activation/deactivation.


The above agreement indicates that 1-bit UL/SUL indication should be included in both DCI format 0_1 and 1_1 in order to trigger A-SRS for SUL and UL. But the indication for DCI Format 1_1 is not captured in current specification. Then we propose to specify the 1-bit UL/SUL indication in DCI Format 1_1 and the UE behavior for interpreting the UL/SUL indication. The details are in the contribution [11]
Proposal 10: Add the 1-bit UL/SUL indication in DCI Format 1_1.

Conclusions
Based the discussions above, we have the following proposals:
Proposal 1: NR supports to indicate the slot-level offset between the SRS request and the transmission of SRS resource set by DCI:
· The candidate values of the offset are based on the higher layer configuration of k2.
· At least for the case that SRS-SetUse is configured as “BeamManagement”, “Codebook” or “AntennaSwitching”.
Proposal 2: NR supports symbol-level configuration for SRS, as in Table 1, including jointly encoded SRS starting symbol, SRS resource symbol number, SRS repetition factor.


Proposal 3: The symbols used for aperiodic SRS transmission should be limited to the minimum number between and the total number of symbols for a round of frequency hopping, i.e., .
Proposal 4: Support pre-defined relation between SRS port of each SRS resources and UE antenna ports based on the relative relation between the SRIs of the SRS resources, e.g., as in Table 2 to 4.
Proposal 5:  A UE configured for aperiodic SRS transmission is not expected to receive SRS triggering events associated with different values of aperiodic SRS transmission parameters, as configured by higher layer signaling, for the same slot.
Proposal 6:  For collision handling in SRS carrier based switching, based on the principle in Rel-14, support the priority list: A/N, SR, RI/PTI/CRI, PRACH, S-PUCCH-BFR > PUSCH/PUCCH less A-SRS > other A-periodic CSI, S-PUCCH-CSI > PUSCH/PUCCH-less SP/P-SRS > other CSI > other SRS.
Proposal 7: For above 6GHz, RF retuning time reporting is based on the number of half OFDM symbols corresponding to 240 kHz SCS, with 7 bits.
Proposal 8: Type A and Type B cases should be classified by more than 5 uplink carriers not configured PUSCH/PUCCH transmission, and each block in group common DCI should be associated with a set of uplinks carriers and an uplink carrier for type A and type B case respectively.
Proposal 9: When serving cell with SUL is the switching from CC, a switching from uplink should be further defined either SUL or non-SUL.
Proposal 10: Add the 1-bit UL/SUL indication in DCI Format 1_1.
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