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Introduction
This contribution discusses the one remaining issues on NR support for dedicated spectrum less than 5MHz for FR1. 
Final clarification on applicable kSSB values
During RAN1#114, the following agreement was taken with the yellow parts being still open: 
	Agreement
Revise the previous agreement as below, 
Agreement
For 3MHz channel BW, for kssb and PRB offset for the determining the CORESET#0 position in frequency domain,
· kssb follows legacy configuration. 
· Note: based on existing specifications, UE does not expect other values than kssb = 0 for 12PRBs CORESET#0, [kssb = 8 [or 20] for 15PRBs CORESET#0 with offset 0 PRBs, kssb = 4 [or 16] for 15RPBs CORESET#0 with offset 2 PRBs]
· PRB offset
· For 12 PRBs CORESET#0 transmission BW, PRB offset = 0 
· For 15 PRBs CORESET#0 transmission BW, at least PRB offset = 0, [2] 2 are supported
· FFS if offset = 1, 3 are supported.
Note: the above assumes that PRB offset to be the frequency gap between the first PRB of the actually transmitted 12/15 PRBs CORESET#0 and the first CRB overlapping with the first PRB of the actually transmitted 12 PRBs SS/PBCH block, how to capture it in the specification is left to editors.
Note: the range of the PRB offsets is only applicable to the introduced new sync. raster points for 3MHz channel BW and 100kHz channel raster.





During RAN1##115, the issue had been discussed as can be seen from the moderator summary in Sec. 2.3.2 of R1-2312397. As shown below, companies seemed to be fine with taking a related conclusion to clarify this pending issue  but the final decision / approval could not be done due lack of time: 
	Nokia, NSB understand that in the below RAN1#114 agreement, kssb=[20] for 15PRBs CORESET#0 with 0 PRB offset, and kssb=[16] for 2 PRB offset are still open. Nokia observes that 0 PRB offset with kSSB = 20 does not provide a meaningful configuration and 2 PRB offset with kSSB = 16 leads to excessive overall transmission BW. Hence, these values should be excluded.
	Agreement
Revise the previous agreement as below, 
Agreement
For 3MHz channel BW, for kssb and PRB offset for the determining the CORESET#0 position in frequency domain,
· kssb follows legacy configuration. 
· [bookmark: OLE_LINK30][bookmark: OLE_LINK31]Note: based on existing specifications, UE does not expect other values than kssb = 0 for 12PRBs CORESET#0, [kssb = 8 [or 20] for 15PRBs CORESET#0 with offset 0 PRBs, kssb = 4 [or 16] for 15RPBs CORESET#0 with offset 2 PRBs]
· PRB offset
· For 12 PRBs CORESET#0 transmission BW, PRB offset = 0 
· For 15 PRBs CORESET#0 transmission BW, at least PRB offset = 0, [2] 2 are supported
· FFS if offset = 1, 3 are supported.
Note: the above assumes that PRB offset to be the frequency gap between the first PRB of the actually transmitted 12/15 PRBs CORESET#0 and the first CRB overlapping with the first PRB of the actually transmitted 12 PRBs SS/PBCH block, how to capture it in the specification is left to editors.
Note: the range of the PRB offsets is only applicable to the introduced new sync. raster points for 3MHz channel BW and 100kHz channel raster.




Proposal 2.3.2-3 (conclusion): For 15 PRB CORESET#0, UE does not expect other values than kssb = 8 [or 20] for 15PRBs CORESET#0 with offset 0 PRBs, kssb = 4 [or 16] for 15RPBs CORESET#0 with offset 2 PRBs.
	Companies
	Y/N
	Comments

	Ericsson
	Y
	Ok for the sake of clarity. At that time (i.e., when this was discussed in RAN1# 114), towards finding the applicable values of k_ssb, we mentioned it was key identifying the first CRB overlapping with SSB, and we were questioned that the word “overlapping” was not in the specification, but we proved that the word “overlapping” was indeed explicitly mentioned in the Technical Specification 38.213 clause 13, afterwards it was clear the k_ssb values not surrounded by brackets were the ones that apply.

	Nokia, NSB
	Y
	

	Qualcomm
	Y
	

	FUTUREWEI
	Y
	

	DOCOMO
	Y
	

	LGE
	Y
	

	TD Tech, Chengdu TD Tech
	Y
	





 

Therefore, we think it would be good to conclude this pending issue once and for all by taking the following RAN1 conclusion (based on the moderator proposal 2.3.2-3 from RAN1#115) below. The interested reader might find our earlier discussions from our RAN1#115 TDoc in the Appendix for easier checking for the reasons to exclude the values in the brackets. 

Proposed RAN1 conclusion: For 15 PRB CORESET#0, UE does not expect other values than kssb = 8 [or 20] for 15PRBs CORESET#0 with offset 0 PRBs, kssb = 4 [or 16] for 15RPBs CORESET#0 with offset 2 PRBs.

Conclusion 
In this contribution, we have one pending issue on the support NR operation with below 5 MHz bandwidth. Based on the discussions during RAN1#115, it seems that companies seemed to be fine with taking the following RAN1 conclusion proposed by the moderator during RAN1#115: 
Proposed RAN1 conclusion: For 15 PRB CORESET#0, UE does not expect other values than kssb = 8 [or 20] for 15PRBs CORESET#0 with offset 0 PRBs, kssb = 4 [or 16] for 15RPBs CORESET#0 with offset 2 PRBs.

Appendix: Discussion on final kSSB clarification

The synchronization raster for 3 MHz channel BW is defined in 38.101-1 Clause 5.4.3 as 
SSREF = N * 600 kHz + M * 50 kHz + 300 kHz, N = 1:1665, M ϵ {1,3,5}
On other hand, the channel raster for bands n100, n106, n26, n28, n85 is multiple of 100 kHz based on 38.101-1 Clause 5.4.2. Hence, a frequency offset between the synchronization raster point and corresponding channel raster point is given by 

The frequency offset  must be limited so that the 12-RB SSB remains within the 15-RB maximum transmission BW. In other words, the frequency offset  is limited by . The offset between the synch raster point and channel raster point is also required to be multiple of at least one subcarrier spacing, i.e., k*15 kHz in the case of 3 MHz channel bandwidth. These conditions are fulfilled only with the frequency offset of –150 kHz or 150 kHz, that is, . 
In Figure 1, the relative frequency positions of SSB and 15 PRB CORESET#0 are shown for the PRB offset and kSSB values agreed in RAN1#114. It can be noted that for 0 PRB offset and kSSB = 8 (Figure 1a) and for 2 PRB offset and kSSB = 4 (Figure 1c) the frequency offset between the synch raster point and corresponding channel raster point is , meaning that the channel raster to RE mapping of 38.101-1 5.4.2.2 is followed. However, this is not the case for 0 PRB offset and kSSB = 20 (Figure 1b) corresponding to frequency offset of 30 kHz and channel raster point of , which has an offset of 20 kHz to any valid channel raster point. Finally, in the case of 2 PRB offset and kSSB = 16, the combined transmission bandwidth of SSB and CORESET#0 exceeds the 15 PRB maximum transmission bandwidth of 3 MHz channel BW as shown in Figure 1d and, hence, cannot be considered as valid configuration.      
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Figure 1. Relative frequency positions of SSB, CORESET#0 and channel raster point for 15 PRB CORESET#0

In RAN1#114 agreement, 4 specific PRB offset and kSSB combinations were considered for 15 PRB CORESET#0. From these, the agreed combinations of 0 PRB offset with kSSB = 8 and 2 PRB offset with kSSB = 4 provide reasonable CORESET#0 positions. However, 0 PRB offset and kSSB = 20 does not provide a meaningful configuration and 2 PRB offset with kSSB = 16 leads to excessive overall transmission BW. Hence, these values currently in brackets should be excluded. 
Proposal 2: Update the RAN1#114 agreed to fully clarify the applicable kssb values with the changes in red:
	Agreement
For 3MHz channel BW, for kssb and PRB offset for the determining the CORESET#0 position in frequency domain,
· kssb follows legacy configuration. 
· Note: based on existing specifications, UE does not expect other values than kssb = 0 for 12PRBs CORESET#0, kssb = 8 [or 20] for 15PRBs CORESET#0 with offset 0 PRBs, kssb = 4 [or 16] for 15RPBs CORESET#0 with offset 2 PRBs
· PRB offset
· For 12 PRBs CORESET#0 transmission BW, PRB offset = 0 
· For 15 PRBs CORESET#0 transmission BW, PRB offset = 0, 2 are supported
Note: the above assumes that PRB offset to be the frequency gap between the first PRB of the actually transmitted 12/15 PRBs CORESET#0 and the first CRB overlapping with the first PRB of the actually transmitted 12 PRBs SS/PBCH block, how to capture it in the specification is left to editors.
Note: the range of the PRB offsets is only applicable to the introduced new sync. raster points for 3MHz channel BW and 100kHz channel raster.
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