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Introduction
Following agreements and conclusions were made in RAN1#114bis on the enhancements to operate NR on dedicated spectrum less than 5MHz [1].  In this contribution, we discuss remaining issues for less than 5MHz spectrum.
	Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed
Conclusion
No consensus in RAN1 to support any enhancements for CSI-RS/TRS for dedicated spectrum less than 5MHz transmission BW.
Note: it is RAN1 understanding that the UE is not expected to use CSI-RS for RRM measurements for dedicated spectrum less than 5MHz transmission BW. 
Conclusion
No consensus in RAN1 to support any enhancements for common PUCCH for dedicated spectrum less than 5MHz transmission BW.
Agreement
Adopt following text proposals to Section7.4.3.1, TS38.211 in principle,
--------------------------------------<Omitted text>------------------------------------------

The quantity  is the subcarrier offset from subcarrier 0 in common resource block  to the lowest subcarrier 0 of the SS/PBCH block after puncturing, if any, where  is obtained from the higher-layer parameter offsetToPointA.
---------
For an SS/PBCH block, the UE shall assume 
· antenna port  is used for transmission of PSS, SSS, PBCH and DM-RS for PBCH,
· ……………
· the centre of subcarrier 0 of resource block  coincides with the centre of subcarrier 0 of a common resource block with the subcarrier spacing 
· provided by the higher-layer parameter subCarrierSpacingCommon for operation without shared spectrum channel access in FR1 and FR2-1; and 
· same as the subcarrier spacing of the SS/PBCH block for operation without shared spectrum access in FR2-2 and for operation with shared spectrum channel access.
· This common resource block overlaps with subcarrier 0 of the first lowest resource block of the SS/PBCH block after puncturing, if any.
---------------------------------------------<Omitted text>------------------------------------
Agreement
Adopt following text proposal to section 4.4.4.2, TS38.211 in principle.
---------------------------------------------<Omitted text>--------------------------------------
offsetToPointA for a PCell downlink where offsetToPointA represents the frequency offset between point A and the lowest subcarrier of the lowest resource block, which overlaps with the SS/PBCH block after puncturing, if any, used by the UE for initial cell selection, expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2…
---------------------------------------------<Omitted text>--------------------------------------
Agreement
· For non-interleaved CCE to REG mapping for 3MHz channel BW for 15 PRB CORESET#0, f(x) = x.
· For interleaved CCE to REG mapping for dedicated spectrum with transmission BW less than 5MHz, nshift = cell ID as in legacy.
Conclusion
· For 3MHz channel BW for the sync. raster point (920.73MHz, GSCN 41637), the UE shall support 12 PRB CORESET#0 during initial access. 
· For 3MHz channel BW for the sync. raster points for 15 PRB transmission BW, the UE shall support 15 PRB CORESET#0 during initial access.



Discussion 
The below working assumption regarding the BWP size for 3MHz channel BW is quite general and should be confirmed as a conclusion. Furthermore, we prefer that for this specific new sync. raster point of GSCN 41637, the UE supports only 12 PRB BWP (and 12 PRB CORESET#0), and for other new sync. raster points, UE supports only 15 PRBs BWP (and 15 PRB CORESET#0). 
	Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed


Proposal 1: Confirm the following working assumption as a conclusion,
	Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed


Another issue is regarding whether to introduce invalid PDCCH candidates due to puncturing, which was shortly discussed in the last RAN1 meeting. It is observed that for the search space sets that are based on 15 PRB CORESET#0, including both common search space sets and UE specific search space sets (if CORESET#0 is used after initial access), the ratio of the punctured CCEs for some PDCCH candidates may be large e.g., larger than or equal to 50%. For example, for 15 PRB 2 symbol CORESET#0, where CCE #5/#6/#7 are punctured as illustrated in Figure 1, the ratio of the punctured CCEs is 0%, 0%, 50%, 100% for each PDCCH candidate of AL=2, 0%, 75% for each candidate of AL=4 and 37.5% for AL=8 candidate.


Figure 1 punctured/unpunctured CCEs for each PDCCH candidate for 15 PRB, 2 symbol CORESET#0
To save UE energy for PDCCH detection and possibly save RAN4 testing effort, it is proposed that UE does not need to detect a PDCCH candidate if less than or equal to half of the CCEs are punctured. 
Proposal 2: A PDCCH candidate is invalid if less than or equal to half of the CCEs are punctured. 

Conclusion
In summary, we have following proposals for potential RAN1 enhancements to operate NR on dedicated spectrum less than 5MHz:
Proposal 1: Confirm the following working assumption as a conclusion,
	Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed


Proposal 2: A PDCCH candidate is invalid if less than or equal to half of CCEs are punctured. 
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