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Introduction
In this contribution, we share our views on the remaining issues for SRS enhancements.
Discussion
Enhancements on aperiodic SRS
Based on the current specification, slot offset “t” can be indicated by triggering DCI where the slot offset should only be counted by ‘available slot’ from reference slot. In the previous meeting, it was agreed to support a new configurable “t” indication field which is up to 2 bits to indicate maximum 4 “t” values in SRS triggering DCI. In the last meeting, the details on “t” indication method for aperiodic SRS resource set(s) including bit width of “t” indication field were agreed.
There is only one remaining issue, which is whether to support “t” indication mechanism other than the agreed mechanism with a new configurable DCI field, e.g., exploiting unused field in UL grant DCI without data and without CSI. Regarding this issue, we prefer to support only explicit “t” indication field as agreed before.
Proposal #1: Support unified solution of “t” indication for all cases.

Priority rules between aperiodic SRS resource sets and between aperiodic SRS and other UL channel/signals were discussed in the previous meetings. In our view, there is no critical reason to introduce such priority rules, since the triggering of aperiodic UL resources is purely controlled by gNB as assumed in previous releases. 
Proposal #2: Do not introduce the priority rule between aperiodic SRS resource sets.

SRS antenna switching up to 8 antennas
	Agreement
· On the presence of guard symbols in Rel-17 for SRS antenna switching, down-select one of the following 
· Alt 1-0: Guard symbols are always-on, which is same as Rel-15
· Alt 1-1: Guard symbols are configurable subject to UE capability
· On whether to introduce guard symbols between SRS resource sets for antenna switching, down-select one of the following
· Alt 2-0: Do not introduce guard symbols between SRS resource sets, i.e., guard symbols only appears between SRS resources in a resource set
· Alt 2-1: Introduce guard symbols between two sets mapped to consecutive slots
· Note: Rel-15 guard period symbols are supported if none of the above enhancements is agreed

Agreement
For two SRS resource sets of an xTyR antenna switching located in two consecutive slots, if UE is capable of transmitting SRS in all symbols in one slot, a minimum gap period of Y symbols exists between the last OFDM symbol occupied by the SRS resource set in the first slot and the first OFDM symbol occupied by the SRS resource set in the second slot
· The value of Y is same as the inter-resource GP defined in Rel-15 
· FFS: Whether or not the minimum GP exists can be RRC configurable subject to UE capability
· Whether this inter-set GP is needed for 4T6R can be discussed later per the decision on 4T6R configuration.
· FFS: How/Whether to handle the case where the interval between SRS resource sets is larger than Y



In the previous meeting, the presence of guard symbol(s) between SRS resources and between SRS resource sets was discussed as captured above. In the legacy SRS, guard symbol(s) is configured between antenna switching SRS resources within a SRS resource set. In order to avoid resource overhead of guard symbol(s), the UE capability with respect to whether the guard symbol(s) is needed or not between SRS resources can be introduced. According to the UE capability, gNB may configure guard symbol or not, similar to LTE SRS.
Proposal #3: Regarding the presence of guard symbols, support Alt 1-1 in order to avoid unnecessary guard symbols for advanced UE.

Enhancements on SRS capacity and/or coverage
	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
· Support to transmit SRS only in  contiguous RBs in one OFDM symbol, where  indicates the number of RBs configured by BSRS and CSRS
· Support at least one PF value from {2, [3], 4, 8}
· FFS other candidate values, e.g., non-integer values for PF
· Note: SRS sequence shorter than the minimum length supported in the current specification is not pursued.
· No new sequence including length is introduced
· FFS it is applicable to frequency hopping and non-frequency hopping
· FFS detailed signaling mechanism to determine PF and the location of the  RBs
· Support Comb 8
· Note: SRS sequence shorter than the minimum length supported in the current specification is not pursued.
· FFS whether and if needed, how to use harmonized approach to define the three supported schemes
· Note: other schemes for SRS capacity and coverage enhancements are not supported in Rel-17.

Agreement
Support start RB location (Noffset) hopping in different SRS frequency hopping periods for RPFS and at least periodic/semi-persistent SRS, where  Noffset  is the start RB index of the  RBs in the  RBs.
· For a given SRS transmission occasion,  , where khopping is same for all SRS occasions within a legacy FH period but changes across legacy FH periods, kF and PF are at least configured by RRC signaling (kF = {0, 1, …, PF-1}).
· Support at least one pattern for khopping in time domain, FFS detailed pattern
· Note: the legacy FH period is the period to sound the full SRS hopping bandwidth across the different subbands of  RBs each. 
· This start RB location hopping is enabled or disabled by RRC signaling.
· FFS whether MAC CE or DCI can be additionally used
· When this start RB location hopping is disabled, khopping is fixed to be 0 for all SRS symbols
· This start RB location hopping is UE optional.
· FFS whether start RB location hopping is also applicable on SRS occasion(s) within one FH period (e.g., when R>1) and/or on aperiodic SRS, if so, how



For enhancements on SRS capacity and/or coverage, there is a remaining issue regarding applicable cases for RB-level partial frequency sounding (RPFS). According to the discussion in RAN1 #107-e meeting, the common ground is that RPFS can be applied for SRS frequency hopping case. The controversial part was whether to support RPFS for non-frequency hopping case. In our understanding, the same functionality of RPFS is achieved by RRC-level (re)configuration of SRS bandwidth in non-frequency hopping case, since partial bandwidth information (PF) and the starting position (Noffset) of partial bandwidth is provided only via RRC signaling for RPFS as agreed in the previous meeting. So, it seems that there is no clear benefit of supporting RPFS for non-frequency hopping case, unless dynamic indication of PF and Noffset is supported.
Furthermore, for the FFS point on the start RB location hopping with regard to whether start RB location hopping is also applicable on SRS occasion(s) within one FH period (e.g., when R>1), we prefer not to support start RB location hopping in case of R>1 as it causes unnecessary configuration complexity and restricts configuration flexibility to complete every partial sounding bandwidth. Moreover, R>1 is basically to achieve SRS coverage enhancement, therefore, partial sounding within the repetition symbols has no clear motivation.
[bookmark: _GoBack]Proposal #4: There is no clear benefit of supporting RPFS for non-frequency hopping case, unless dynamic indication of PF and Noffset is supported.

RRC parameters
From latest RRC parameters for Rel-17 NR[1], parameter nrofSymbols-r17 is defined for the configured number of symbols in a slot with value range of {8, 10, 12, 14}. However, the value range of the parameter is not aligned with current TS 38.214[2], as below.

	- omitted -

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent OFDM symbols within the last 6 symbols of the slot, or at any symbol location within the slot if resourceMapping-r16 is provided subject to UE capability, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter SRS-PosResourceSet the higher layer parameter resourceMapping-r16 in SRS-PosResource indicates an SRS resource occupying  adjacent symbols anywhere within the slot. When the SRS is configured with the higher layer parameter SRS-ResourceSet, the higher layer parameter resourceMapping-r17 in SRS-Resource indicates an SRS resource occupying  adjacent symbols anywhere within the slot.
- omitted -



We think the value range for the parameter of nrofSymbols-r17 in RRC parameter list should be revised to {1, 2, 4, 8, 10, 12, 14}, in order to configure/schedule {1, 2, 4} symbol(s) of Rel-17 SRS with no ambiguity. Furthermore, RRC parameter startPosition is not defined in current RRC parameter list and it is also indicated by RAN2 LS[3]. Since the parameter of startPosition was also there in both resourceMapping-r15 and resourceMapping-r16, it is required to introduce startPosition in resourceMapping-r17 for current RRC parameter list.
Proposal #5: Introduce startPosition in resourceMapping-r17.
Proposal #6: Revise the candidate value of nrofSymbols-r17 as {1, 2, 4, 8, 10, 12, 14}.

Conclusion
In this contribution, we share our views on the remaining issues for Rel-17 enhancements on SRS, and propose the followings based on the discussion.
Proposal #1: Support unified solution of “t” indication for all cases.
Proposal #2: Do not introduce the priority rule between aperiodic SRS resource sets.
Proposal #3: Regarding the presence of guard symbols, support Alt 1-1 in order to avoid unnecessary guard symbols for advanced UE.
Proposal #4: There is no clear benefit of supporting RPFS for non-frequency hopping case, unless dynamic indication of PF and Noffset is supported.
Proposal #5: Introduce startPosition in resourceMapping-r17.
Proposal #6: Revise the candidate value of nrofSymbols-r17 as {1, 2, 4, 8, 10, 12, 14}.
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