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Introduction
There have been many agreements made on SRS in previous meetings. Some of the agreements are copied below for reference.
Agreement
LTE SRS configuration tables are starting point for NR SRS configuration table design.
At least 2, 5, 10, 20, 40, 80, 160, 320 slots periodicity are supported for 15KHz SCS
FFS on additional periodicities for other numerologies
FFS: supported slot offset for each supported numerology
Agreement:
NR supports intra-slot and inter-slot frequency hopping within a BWP.
FFS: if the same hopping formula as in LTE can be used
FFS: aperiodic/semi-persistent/periodic SRS for each hopping type (intra-/inter-slot)
FFS: number of OFDM symbols per SRS resource for each hopping type (intra-/inter-slot)
FFS: Whether independent ON/OFF configurations for intra-slot and inter-slot frequency hopping for one SRS resource

In this contribution we discuss some of the remaining issues and provide our views. 

Discussion

SRS frequency hopping
It has been agreed that NR supports intra-slot and inter-slot SRS frequency hopping in a BWP. Intra-slot and inter-slot SRS frequency hopping may have different use cases and also due to different UE capabilities it is preferable to separately configure ON/OFF switch for intra-slot and inter-slot SRS frequency hopping. 
Proposal 1: NR supports independent ON/OFF configurations of intra-slot and inter-slot frequency hopping for one SRS resource.
It has also been agreed in previous meetings that switching among BWPs or CCs are supported in NR. Different BWPs/CCs can be of same or different numerologies. Intra-slot/inter-slot SRS frequency hopping is configured per BWP/CC. For an UE capable of BWP/CC switching, after switching to a BWP/CC for SRS transmission if the intra-slot/inter-slot frequency hopping is ON the UE transmits SRS in frequency hopping manner in full cycle before switching back to original BWP/CC or to other BWP/CC. When an UE switches to new BWP/CC for SRS transmission and frequency hopping is ON, frequency hopping cycle always starts from the beginning according to hopping rule. Regardless same or different numerologies between original BWP/CC and target BWP/CC, SRS frequency hopping within a BWP follows same hopping formula as in LTE.  
Proposal 2: for BWP/CC switching, when frequency hopping is ON, frequency hopping cycle always starts from the beginning according to hopping rule. Regardless same or different numerologies between original BWP/CC and target BWP/CC, SRS frequency hopping within a BWP follows same hopping formula as in LTE.

Aperiodic SRS triggering
It has been agreed in previous meeting that NR supports gNB to configure one or more groups where each group contains one or more SRS resource(s) to UE. It has also been agreed that NR supports aperiodic SRS triggering field in DCI and at least one state of the field that can select at least one out of the configured SRS resources. Furthermore, there was agreement in previous meeting that for aperiodic transmission, the UE can be configured to transmit a subset of or all K NR-SRS resources with no precoding, the same or different precoding. For signaling efficiency, aperiodic triggering of SRS group should also be supported. Following use cases can be envisioned for SRS group triggering:
Use case 1: UL non-codebook based transmission, where an UE is configured with multiple single port SRS resources. gNB triggers a group of SRS resources with single message, the UE transmits multiple SRS resources then gNB indicates single or multiple SRI for UL non-codebook based transmission.
Use case 2: UL beam management, a single message triggers a group of SRS resources for UL TX and/or UL RX beam sweeping. SRS resources in a group can be configured with repetition ON/OFF. When the SRS group for which repetition is configured OFF is triggered UE sends SRS in TX beam sweeping manner. When the SRS group for which repetition is configured ON is triggered UE sends SRS to aid gNB RX beam sweeping. 
Proposal 3: NR supports triggering of a group of SRS resources using single message.

Periodicity and slot offset configuration
It was agreed in previous meeting that at least 2, 5, 10, 20, 40, 80, 160, 320 slots periodicity are supported for 15KHz SCS, which is same as in LTE since for 15Khz SCS 1 slot is equivalent to 1 sub-frame. In LTE, there are two separate tables for periodicity and offset configurations in 36.213, one for FDD and another for TDD. However in NR, every slot can be configured with a slot format which has variable number of DL symbols, unknown symbols and UL symbols. For this reason it is more reasonable to configure SRS periodicity and offset similar to TDD configuration in LTE. 
Table 1: periodic SRS configuration
	SRS Configuration Index ISRS
	
SRS Periodicity  (ms)
	
SRS Subframe Offset 

	0
	2
	0, 1

	1
	2
	0, 2

	2
	2
	1, 2

	3
	2
	0, 3

	4
	2
	1, 3

	5
	2
	0, 4

	6
	2
	1, 4

	7
	2
	2, 3

	8
	2
	2, 4

	9
	2
	3, 4

	10 – 14
	5
	ISRS – 10

	15 – 24
	10
	ISRS – 15

	25 – 44
	20
	ISRS – 25

	45 – 84
	40
	ISRS – 45

	85 – 164
	80
	ISRS – 85

	165 – 324
	160
	ISRS – 165

	325 – 644
	320
	ISRS – 325

	645 – 1023
	reserved
	reserved



Table 1 shows the SRS periodicity and offset configurations for trigger type 0 for TDD in LTE, where there are multiple configurations defined for 2ms periodicity.  There are 2 SRS transmission occasions within half subframe and subframe offset can be different for different configurations. Same approach can be used in NR.
Proposal 4: for 15KHz SCS, support SRS periodicity and offset configuration as shown in table 1.
For larger SCS larger periodicity can be considered and further restriction exact values depending on numerology can be considered
Proposal 5: for larger SCS, larger periodicities larger than 320 slots are supported and consider restriction on exact values depending on numerology 

Conclusions
In this contribution we discussed few remaining aspects of SRS and we have following proposals:
Proposal 1: NR supports independent ON/OFF configurations of intra-slot and inter-slot frequency hopping for one SRS resource.
Proposal 2: for BWP/CC switching, when frequency hopping is ON, frequency hopping cycle always starts from the beginning according to hopping rule. Regardless same or different numerologies between original BWP/CC and target BWP/CC, SRS frequency hopping within a BWP follows same hopping formula as in LTE.
Proposal 3: NR supports triggering of a group of SRS resources using single message.
Proposal 4: for 15KHz SCS, support SRS periodicity and offset configuration as shown in table 1.
Proposal 5: for larger SCS, larger periodicities larger than 320 slots are supported and consider restriction on exact values depending on numerology 
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