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1 Introduction
In the study item phase, the beam reporting scheme were discussed and following agreements were made [1][2].
Agreements: [1]
· For SRS transmission for NR, 

· The size of partial-band is configurable and smallest size can be N PRB(s).

· FFS the value of N

· FFS simultaneous multiple partial-bands transmission is supported depending on UE capability

· NR to support SRS transmission where the numerology(ies) can be configurable for a UE.

· FFS details (e.g., a single vs. multi-numerology by configuration, a single numerology SRS transmission at a time vs. simultaneous multi-numerology SRS transmission, etc.)

Agreements:[2]
· NR considers SRS transmissions with sequences achieving low-PAPR and possible multiplexing of SRS with different SRS bandwidths in the same symbol 
· FFS details
· NR supports frequency hopping within a partial-band for a UE
· At least hopping with a granularity of subband
· FFS other cases
· FFS SRS hopping among partial-bands
In this contribution, we consider frequency band width design and frequency hopping design for NR SRS.
2 Discussion
Through study item phase, RAN1 reached several agreements regarding SRS design. But there are still many open issues. We think that following aspects should be treated at first in work item phase.

· Required frequency band width for the beam management
· SRS design without frequency hopping for the beam management
In study item phase,RAN1 made a definition of partial band for at least CSI acquisition. The definition is that the partial-band  is smaller than the largest transmission band width supported by the UE. In general, the CSI acquisition requires relatively wide frequency band channel information because gNodeB needs to evaluate the channel quality to be used for user data transmission. On the other hand, for the UL beam management procedure, the main objective of the UL beam management procedure is to identify suitable beams between TRP and UE. Therefore, the narrower frequency band is sufficient for the UL beam management.
Observation 1:The required frequency bandwidth for the UL beam management can be smaller than the partial band width for CSI acquisition.
The band width size for SRS can be configured. But the size of frequency band width for the UL beam management doesn’t require such configurability. 
Observation 2:The frequency bandwidth for the UL beam management doesn’t require the configurability.
Before the competition of the DL/UL beam management, gNodeB may need to receive SRS signal using non-beam formed receive antenna. It means that the UL beam management procedure would be performed under severe link budget environment. To improve such sever link budget, power boosting of SRS for beam management would be important.
Proposal 1:To apply the power boosting on the beam management SRS, the frequency band to be covered by beam management SRS can be configured as smaller frequency band width than PRB size.
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Figure 1 Power boosting of beam management SRS
As discussed above, it is beneficial to support narrow frequency band width to be covered by beam management SRS. It implies that the frequency hopping mechanism is not suitable for the beam management SRS.

Observation 3:The frequency hopping mechanism is not suitable for beam management SRS design.
Proposal 2:NR should support the narrow frequency band SRS without frequency hopping for the UL beam management.
The narrow UL frequency band width to be covered by UL beam management SRS make it easy to coordinated SRS allocation among gNodeBs/TRPs because there are many frequency resource candidates to be shared among gNodeBs/TRPs. Since the frequency hopping is not suitable for beam management SRS, for the beam management SRS, the resource coordination among gNodeBs/TRPs should be supported in NR.
Proposal 3:To support the narrow frequency band SRS without frequency hopping for the UL beam management, the SRS resource coordination among gNodeBs/TRPs should be supported in NR.
When considering URLLC, the reliable beam refreshment is key aspect because the failure of beam refreshment degrades the latency and the reliability of user data transmission. To maintain reliable beam refreshment, it is important to allocate beam management SRS for URLLC on better quality frequency resource within UE supported frequency band. To know better frequency resource, the combination mechanism between wide band SRS and narrow band SRS would be required as described in figure2. 
Proposal 4:NR should support gNodeB/TRP indicates narrow frequency resource for beam management SRS based on wide band SRS.
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Figure 2 Combination of wideband SRS and narrow band SRS for UL beam management for URLLC
Table 1 summarizes SRS design aspects for beam management and CSI acquisition.

Table 1 SRS design for beam management and CSI acquisition
	
	Beam management
	CSI acquisition

	Smallest frequency band width
	Smaller than PRB is possible
	Partial band width >= N*PRB [agreed in #87]

	Configurability of frequency band width
	Not necessary
	Required

[agreed #86b]

	Power boosting
	Required in a certain case
	Not necessary

	Frequency hopping
	Not suitable
	Required
[agreed #88 for within partial band]

	gNodeB/TRP coordination
	Required
	Not necessary

	Frequent indication to update SRS frequency resource
	Required for URLLC beam refleshment
	Not necessary


3. 
Conclusions
In this contribution, the following observations and proposals are made:
Observation 1:The required frequency bandwidth for the UL beam management can be smaller than the partial band width for CSI acquisition.
Observation 2:The frequency bandwidth for the UL beam management doesn’t require the configurability.
Observation 3:The frequency hopping mechanism is not suitable for beam management SRS design.

Proposal 1:To apply the power boosting on the beam management SRS, the frequency band to be covered by beam management SRS can be configured as smaller frequency band width than PRB size.
Proposal 2:NR should support the narrow frequency band SRS without frequency hopping for the UL beam management.
Proposal 3:To support the narrow frequency band SRS without frequency hopping for the UL beam management, the SRS resource coordination among gNodeBs/TRPs should be supported in NR.
Proposal 4:NR should support gNodeB/TRP indicates narrow frequency resource for beam management SRS based on wide band SRS.
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