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1. Introduction
In RAN1 90bis# meeting, the following agreements were achieved with respect to SRS design [1]:
Agreement:

· In the case of collision of SRS and short PUCCH carrying only CSI report/beam failure recover request, support the prioritization rules in the table below:

· The channel listed in the entries below are prioritized
	
	Aperiodic SRS
	Semi-persistent SRS
	periodic SRS

	sPUCCH with aperiodic CSI report only
	No rule**
	sPUCCH
	sPUCCH

	sPUCCH with semi persistent CSI report only
	SRS
	sPUCCH
	sPUCCH

	sPUCCH with periodic CSI report only
	SRS
	sPUCCH
	sPUCCH

	sPUCCH with beam failure recover request*
	sPUCCH
	sPUCCH
	sPUCCH


· In case SRS is dropped, dropping can be partial in time domain, i.e., only those OFDM symbols that collide with short PUCCH

*If short PUCCH is supported for beam failure recovery request and collision between short PUCCH with beam failure recovery request and aperiodic/semi persistent/periodic SRS occurs, prioritize short PUCCH

** UE can assume that this collision will not occur
Agreement:

· An X-port SRS resource spans N = 1, 2, or 4 adjacent OFDM symbols within the same slot where all X ports are mapped to each symbol of the resource

· When frequency hopping only is configured, the X ports are mapped to potentially different sets of subcarriers in each OFDM symbol of the resource, depending on the hopping pattern

· For N = 4, frequency hopping + repetition can be configured where the the X ports are mapped to a different set of subcarriers in the second pair OFDM symbol(s) of the resource

· Note: Symbol pairs are adjacent

· Note: same comb is assumed for different sets of subcarriers

· Note: hopping pattern is within the tree structure defined by a given C_SRS, B_SRS, and b_hop

· Note: When repetition only is configured, the mapping is covered by previous agreement in RAN1#90:

· “Each of the X ports are mapped to the same set of subcarriers in the same set of PRBs in the N SRS symbols.”

· NCP SRS resource definition is reused for ECP

· FFS: SRS transmission repetition within a slot can be at different power levels to account for relative phase discontinuities from multiple UE Tx chains

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
This contribution is revised from R1-1717479. In this contribution, we share our views on remaining issues on SRS design.
2. Discussion
2.1. SRS configuration
In RAN1 90bis meeting, it was agreed at least same SRS periodicity configuration is supported as LTE for NR 15KHz SCS. However, slot offset configuration is still needed to futhur study. If SRS slot offset configuration was not supported, SRS transmission location would be restricted. SRS slot offset configuration can support flexible SRS transmission position selection, which can also reduce intra and inter cell interferene, support robustness SRS transmission. Consequently, SRS slot offset configuration should be supported in NR and same SRS slot offset configuration as LTE can be the start point.
For SRS periodicity configuration in different numerlogy, as CSI-RS 640 slots periodicity has been supported, in order to keep same channel measurement performance for UL and DL, SRS 640 slots periodicity should be supported. Additionally, restriction on periodicity for different numerology is needed espetially in the case of larger subacarrier space in high frequency.
Based on above discussion, UE specific SRS periodicity and slot offset configuration value can be show in following table 1. 
Table 1: UE specific SRS periodicity and slot offset Configuration
	SRS Configuration Index ISRS 
	SRS Periodicity (slot)
	SRS Slot Offset 

	0 – 1
	2
	ISRS

	2 – 6
	5
	ISRS – 2

	7 – 16
	10
	ISRS – 7

	17 – 36
	20
	ISRS – 17

	37 – 76
	40
	ISRS – 37

	77 – 156
	80
	ISRS – 77

	157 – 316
	160
	ISRS – 157

	317 – 636
	320
	ISRS – 317

	637 – 1276
	640
	ISRS – 637


Proposal 1:
· At least same SRS slot offset configuration as LTE is supported in NR.
Proposal 2:
· SRS 640 slots periodicity is supported in NR.
For SRS grouping, it was agreed different SRS groups can be configured for beam management and UL/DL CSI acquisition. UL beam management is of great importance for mmWave when UL and DL beam correspondence is not holding. For SRS for UL beam managment, to reduce the overhead of signalling, hierarchical configuraton can be considered. One or more SRS resource setting can be configured firstly, then one or more SRS resources within each SRS resource set which could be simultaneous transmitted can be configured subsequently. Besides, SRS repetition and hopping transmission behaviour can be configured by network. Consequently, similar to group based beam reporting principle, SRS resource set indication can be introduced. SRS resources within a SRS set can be transmitted simultanously, while different SRS resource set may not be transmitted simultanously.
From the perspective of UE, in order to prevent power ramping problem, the transmission power of SRS resourece within a slot should be same no matter whether SRS is for CSI acquisiton or beam management and whether SRS is repetition or hopping.
Proposal 3:
· For SRS transmission repetition within a slot, same transmission power is supported in NR.
For SRS group hopping and sequence hopping, if sequence hopping is enabled and group hopping is disabled, same base sequence generation methods as LTE can be reused. Otherwise, base sequence number within the base sequence group is 0.
Proposal 4:
· For SRS group hopping and sequence hopping, same mechanism as LTE is supported.
2.2. Multiplexing between SRS and long PUCCH
For multiplexing between SRS and PUCCH, it was agreed different dropping rules based on SRS periodicity type and the content of short PUCCH are supported. However, multiplexing between SRS and long PUCCH is unknown.
From a UE perspective, if FDMed between SRS and long PUCCH was supported, it might lead to power ramping and power control problem. Both SRS and long PUCCH power control formula should be reconsidered. Additionally, dropping rules also should be predefined. Du to time constraint in NR, it seems only support TDMed between SRS and long PUCCH is the best approach.
Proposal 5:
· From a UE perspective, TDMed between SRS and long PUCCH is supported.
3. Conclusion
In this contribution, remaining issues on SRS are discussed with the following proposals:
Proposal 1:
· At least same SRS slot offset configuration as LTE is supported in NR.
Proposal 2:
· SRS 640 slots periodicity is supported in NR.
Proposal 3:
· For SRS transmission repetition within a slot, same transmission power is supported in NR.
Proposal 4:
· For SRS group hopping and sequence hopping, same mechanism as LTE is supported.
Proposal 5:
· From a UE perspective, TDMed between SRS and long PUCCH is supported.
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