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1 Introduction
In this contribution, we summarize several discussion points regarding SRS design based on #90 contributions.
2 Summary of discussion points
· SRS sequence design (See Appendix 1)
· Additional option is not needed: CATT, Samsung, Qualcomm
· Opt-1: Truncated ZC design 
· Huawei, Panasonic, NTT DOCOMO, Ericsson, Nokia, Nokia Shanghai Bell
· Opt-2: block-wise concatenation based ZC sequence generation.

· ZTE, Intel, NEC, LG  
· Opt-3: Same LTE SRS sequence generation mechanism with additional roots 
· Ericsson  Huawei added 

· against to option3: Intel 
· Antenna switching for SRS transmission within a carrier (See Appendix 2)

· Support antenna switching for SRS transmission within a carrier:

Support at least [2Tx, 4Tx] switching

Huawei: [2RX, 1Tx], [4RX, 2Tx], [4RX, 1Tx]
ZTE: [, 2Tx] , [,4Tx]

Samsung: [, 2Tx], [, 4Tx]
· SRS and short PUCCH(See Appendix 3)


· Option 1 : Support only one of the following options for avoiding collisions between NR-SRS and short PUCCH
· Option 1-1 : symbol level TDM:
· CATT, OPPO, Qualcomm, Samsung, Ericsson, Nokia,Nokia Shanghai Bell
· Option 1-2 : FDM: 
· Option 1-3 : both symbol level TDM and FDM: 
· Mitsubishi, OPPO(for CP-OFDM)
· other options
· CDM: ZTE
· Option 2: Prioritize SRS or short PUCCH transmission, i.e., drop SRS or short PUCCH in case of collision

· PUCCH prioritization: CATT,OPPO, Samsung, Ericsson
· SRS prioritization:
· Configuration of the prioritization: Mitsubishi
· At least, dropping rule is needed: LG
· SRS transmission for multiple numerology 

Huawei: Proposal 3: From a UE’s perspective, SRS transmission has the same numerology with associated UL/DL (in TDD) BWP within which the SRS is transmitted.

Qualcomm: Proposal 9: NR does not support simultaneous multi-numerology SRS transmission from the same UE on the same component carrier. 

Nokia, Nokia Shanghai Bell: Proposal 4: The motivation and implementation issues needs discussion for simultaneous SRS transmission with multiple numerologies.

· Combs and/or cyclic shifts

CATT: Proposal2: multiple ports of SRS resource of an UE are multiplexed using different combs and/or cyclic shifts within a symbol and maximum number of CSs supported for comb level 2 and 4 can be same as in LTE, i.e. 8 and 12.
Qualcomm: Proposal 8: NR supports only comb-2 and comb-4 with up to 4 cyclic shifts in both cases. A UE may be configured with SRS ports inside an SRS resource which are multiplexed either through FDM or through cyclic shift on the same comb.

Nokia, Nokia Shanghai Bell: Proposal 2: Flexible SRS density e.g. Comb and CS number can be supported.

· 1-2 SRS antenna port for beam management
Sony, OPPO
· FH hopping

Huawei: Proposal 6: For beam management, support to sound part of the PRBs within the frequency range to be measured.

Sony: Proposal 2:NR should support both intra slot FH and inter slot FH.

LG: Proposal #3: Inter-slot hopping should be supported in NR, whereas intra-slot hopping need further investigation.

· Coverage issue

ZTE: Proposal 8: To enhance SRS transmission coverage, repeating SRS transmission on consecutive symbols should be supported in NR.
Samsung: Proposal 2: Both power boosting and repetition are supported for NR-SRS coverage improvement

· SRS symbol location

Mitsubishi: Proposal 2: At least one of the configurations should have an SRS symbol as the last symbol in a slot

Qualcomm: Proposal 7: NR does not support an SRS resource that spans non-adjacent symbols. NR does not support an SRS resource that spans more than 4 adjacent OFDM symbols.

3 WF
R1-1714884 WF on Antenna Switching for SRS Transmission, Huawei
R1-1715058 WF on collision avoidance between short PUCCH and SRS, Mitsubishi

Appendix
Appendix 1

Agreements:

· NR supports at least the following SRS sequences 
· LTE SRS sequences

· Study further whether or not to additionally support the following for NR SRS sequence design:

· Opt-1: Truncated ZC design

· Set of [60] long ZC sequences designed for each of [5] different reference carrier bandwidths where the sequence length exceeds the carrier bandwidth before truncation 

· The portion of the truncated sequence corresponds to the SRS PRB location assigned to the UE 
· Ports on the same comb are separated by cyclic shifts which are repeated every n SRS REs, e.g. n=[8,12] 

· Opt-2: block-wise concatenation based ZC sequence generation.

· The number of blocks (e.g. 1, 2, …) and/or  block length (e.g. 4RBs, 8RBs, …) per each block is informed to UE 

· Alt1. the number of blocks and/or block length are configured by network. If 1 block is configured, SRS sequence for NR is the same as LTE SRS sequence

· Alt2. Implicit signaling  e.g. the number of blocks and block length are dependent on waveform. When DFT-S-OFDM is configured to UE, the number of block is one and the block length is equal to SRS BW; When CP-OFDM is configured, the number of blocks can be larger than 1. 

· Opt-3: Same LTE SRS sequence generation mechanism with additional roots 

· To conclude during the next meeting

· Evaluations to consider at least CM/PAPR and sequence cross-correlation for the case of fully and partially overlapping SRS allocations

· Evaluations to further consider CM/PAPR for carrier bandwidths different than the reference ones

Appendix 2

Agreements:
· Support antenna switching for SRS transmission within a carrier:

· FFS: Support at least [2Tx, 4Tx] switching

Appendix 3
Agreements:

· From a UE perspective, NR supports one or both of the following options on a given carrier:

· Option 1 : Support only one of the following options for avoiding collisions between NR-SRS and short PUCCH

· Option 1-1 : symbol level TDM

· Option 1-2 : FDM

· Option 1-3 : both symbol level TDM and FDM

· FFS : details

· Note : other options are not precluded

· Option 2: Prioritize SRS or short PUCCH transmission, i.e., drop SRS or short PUCCH in case of collision

· FFS whether to have one prioritization rule, or configurable prioritization 
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