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Introduction
There is no formal agreement on  for dedicated spectrum less than 5 MHz for FR1, which resulted in the following editor’s response during the discussions on the CR of TS 38.211 in RAN1#114 meeting, According to editor’s response.
	Editor’s response:
· The bullet stating  has been deleted from the draft CR as there is no formal agreement on this.


In this contribution, the analysis of the above issue is presented.
On CCE-to-REG mapping
For legacy CORESET#0,  = cell ID for CCE-to-REG mapping is used for cell randomization. 
	TS 38.211
The CCE-to-REG mapping for a control-resource set can be interleaved or non-interleaved.
For non-interleaved CCE-to-REG mapping,  and .
For interleaved CCE-to-REG mapping, for  and  for . The interleaver is defined by 



According to the current specification, only interleaved CCE-to-REG mapping is relevant to . Considering the puncturing of CORESET#0, different CCEs will be punctured for different . 
15 PRBs CORESET#0
Given R=2 and L=6, the cases of 2 symbols and 3 symbols are discussed, respectively.
When the number of symbols is 2, different valid CCEs within 15 PRBs are shown in Figure 1 where valid CCEs for an appropriate AL-4 PDCCH candidate are highlighted in green and punctured CCEs are in red. For all the values of , at least one AL-4 PDCCH candidate with three valid CCEs can be found within the punctured CORESET#0.
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In the case of 3 symbols, as shown in Figure 2 where valid CCEs for an appropriate AL-8 PDCCH candidate are highlighted in green and punctured CCEs are in red. For all the values of , at least one AL-4 PDCCH candidate with 3 valid CCEs can be found. However, for AL-8 PDCCH candidate {0, 1, 2, 3, 4, 5, 6, 7}, the number of punctured CCEs could be 4, 3.5 (half of REG bundle is punctured), 3, and 2.5. For example, when the value of  is 2, the number of punctured CCEs is 4. 
It is beneficial to minimize the number of punctured REG bundle for potential PDCCH candidates. Because the total number of CCEs is 12, the pattern of CCEs for  repeats every 12 different consecutive  , e.g. the pattern for  0 is the same as that for  12, 24, 48 and so on. Therefore, only  from 0 to 11 are presented in Figure 2 but they are sufficient to explore all possible CCE patterns. As shown in the Figure 2, for AL-8 PDCCH candidate, the number of punctured CCEs fit in a repeated pattern of {2.5, 3.5, 4, 3, 2.5, 2.5} because the valid CCEs for one PDCCH candidate are split into two grouped by interleaving parameter R equaling to 2. To minimize the number of punctured CCEs, a simple solution with minimized specification change could be that  equals to cell ID 6.
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20 PRBs CORESET#0
With 20-PRB CORESET#0, there are more CCEs for a given AL will be supported than 15-PRB CORESET#0. Therefore, the performance loss caused by puncturing is less.
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Based on the above analysis, we have the following proposal:
Summary of change:
· Specify that   equals to cell_ID 6 for 15-PRB CORESET#0 and cell_ID for 12-PRB and 20-PRB CORESET#0.
Consequences if not approved:
Incomplete specification 

Proposal:  For transmission bandwidth of <5MHz, adopt TP#1 in Appendix.
Conclusions
Based on the analysis, the following proposal is provided:
Proposal:  For transmission bandwidth of <5MHz, adopt TP#1 in Appendix.
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TP#1: TS38.211
	7.3.2.2	Control-resource set (CORESET)
A control-resource set consists of  resource blocks in the frequency domain and  symbols in the time domain.
< Unchanged parts are omitted >
For CORESET 0 on a carrier where the SS/PBCH block is detected at sync raster points defined in Tables 5.4.3.1-2 or 5.4.3.1-3 of [14, TS 38.101-1] and configured by the ControlResourceSetZero IE:
-	 and  are defined by Table 13-0 in clause 13 of [5, TS 38.213]
-	if  on a carrier with a channel bandwidth of 3 MHz, the CORESET is obtained by applying the description above assuming interleaved mapping with 
-	if  on a carrier with a channel bandwidth of 3 MHz, the CORESET is obtained by applying the description above assuming interleaved mapping with  or non-interleaved mapping as defined by clause 13 of [5, TS 38.213], followed by puncturing the 9 highest-numbered resource blocks to obtain the 15 resource blocks forming CORESET 0. 
-	if  on a carrier with a channel bandwidth of 5 MHz, the CORESET is obtained by applying the description above assuming interleaved mapping with , followed by puncturing the 4 highest-numbered resource blocks to obtain the 20 resource blocks forming CORESET 0. 
-	
-	 if  and the carrier is with a channel bandwidth of 3 MHz, otherwise ;
-	the UE may assume normal cyclic prefix when CORESET 0 is configured by MIB or SIB1;
-	the UE may assume the same precoding being used within a REG bundle.
< Unchanged parts are omitted >
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