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1 Remaining Issues
Based on my best understanding, the following are remaining issues for UL Spectral Efficiency.  The highlighted items are prioritized to be resolved this meeting.
During RAN #91bis, the following agreements were made:

· Sub-PRB shall be supported at least in CE Mode B

· Working assumption: Sub-PRB shall be supported in CE Mode A #2.

· RAN1 will prioritize optimization of Sub-PRB for CE Mode B over optimization of Sub-PRB for CE Mode A.

· For Sub-PRB, the maximum total number of (valid) subframes of transmission is:

· 32 subframes for CE Mode A

· 2048 subframes for CE Mode B

· FFS: Supported transport block sizes and numbers of repetitions (for each supported CE Mode) #5 
· Sub-PRB rate matching is performed across a resource unit (RU) spanning multiple subframes

· The RU length depends on number of subcarriers in the Sub-PRB allocation
· FFS: RE mapping #4
· FFS: whether more than one RU is allocated per transport block #3
· For Sub-PRB, increasing DMRS shall not be supported

· For Sub-PRB allocation in connected mode,

· The Sub-PRB feature is configured/enabled by RRC signaling
· The Sub-PRB resource allocation shall be signaled by DCI
· FFS: Support of Sub-PRB allocation in Msg3

· When the Sub-PRB feature is configured/enabled in connected mode in CE mode B,
· DCI format 6-0B shall support both sub-PRB allocation and allocation of at least 1 PRB.

· Sub-PRB allocation shall support a maximum TBS of at least [504] #2 bits.

· Other issues
· Tones and Modulation #1 
· UCI Piggy backing  #6
2 Issues and Proposals
2.1 Issue #1 - Tones and Modulation for Sub-PRB
The following WF have been proposed:
R1-1721133
WF on Sub-PRB Subcarriers and Modulation
Sierra Wireless, Sony, Ericsson, Qualcomm, Verizon, Orange, at&t 
2.2 Issue #2 – WA: Tones and Modulation for Sub-PRB

The following WF have been proposed:
R1-1721131
WF on Sub-PRB Mode A Support
Sierra Wireless, Nokia, NSB, Sony, at&t, Qualcomm
2.3 Issue #3 – Multiple RU and Maximum TBS

Background:
This issue relates to the highlighted FFSs:
· Sub-PRB rate matching is performed across a resource unit (RU) spanning multiple subframes

· The RU length depends on number of subcarriers in the Sub-PRB allocation

· FFS: RE mapping

· FFS: whether more than one RU is allocated per transport block #3
· When the Sub-PRB feature is configured/enabled in connected mode in CE mode B,
· DCI format 6-0B shall support both sub-PRB allocation and allocation of at least 1 PRB.

· Sub-PRB allocation shall support a maximum TBS of at least [504] #3 bits.

The following WF have been proposed:
R1-1721132
WF on Sub-PRB Multiple RU Support  Sierra Wireless, Samsung, Nokia, NSB, Intel, Sony,ZTE
2.4 Issue #4: RE Mapping
Background:

This issue relates to the highlighted FFSs:
· Sub-PRB rate matching is performed across a resource unit (RU) spanning multiple subframes

· The RU length depends on number of subcarriers in the Sub-PRB allocation
· FFS: RE mapping #4
· FFS: whether more than one RU is allocated per transport block #3
The following WF have been proposed:
R1-1721103
WF on Sub-PRB Modulated Symbols Mapping 
Sony, Qualcomm, Sierra Wireless
2.5 Issue #5: Repetition
Background:

This issue relates to the highlighted FFSs:
· FFS: Supported transport block sizes and numbers of repetitions (for each supported CE Mode) #5 
The following WF have been proposed:
R1-1721116  WF on repetition for Sub-PRB allocation
Samsung

2.6 Issue #6: UCI Piggyback
Background:

For eMTC, UCI piggyback on PUSCH is only supported when repetition =1 for both PUSCH and PUCCH.  Since the equivalent repetition for sub-PBR allocation is always >1 should UCI Piggyback be supported?

The following WF have been proposed:
R1-1721115  WF on piggyback UCI for Sub-PRB allocation Samsung
