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1	Introduction
RAN4#110bis agreed with the WF on the UE demodulation requirements for NR less than 5MHz [1], and endorsed the big draft CR on UE demodulation requirements for UE supporting NR less than 5MHz [2].
Since the requirements are TBD, we provide our simulation results to finalize the UE demodulation requirements for UE supporting NR less than 5MHz.
2	PDCCH demodulation performance
	Way forward:
· Companies are encouraged to clarify further the requirement value selection and simulation results depending on how punctured CCE is treated.



Table 1 shows the CORESET configurations and Table 2 shows test cases for PDCCH demodulation requirements [1][2].
We should point out the REG bundle size (L) endorsed in [2] was set to 2. However, according to TS38.211 V18.2.0 7.3.2.2, L should be set to 6 for the CORESET 0 configured for NR less than 5MHz (See Appendix). We therefore propose to change to L=6.
Proposal 1: Change REG bundles size to 6 for Table 5.3.2.1.7-1 and Table 5.3.3.1.6-1 in TS38.101-4, according to TS 38.211 7.3.2.2.

[bookmark: _Ref149046113]Table 1	CORESET configuration for PDCCH decoding requirements.
	Parameter
	Unit
	1 Tx Antenna

	Frequency domain resource allocation for CORESET0
	Start
	RB Index
	8 

	
	Length
	RBs
	7 (Note 1)

	
	Allocation
	
	Contiguous

	CCE to REG mapping type
	
	nonInterleaved

	REG bundle size
	
	2 => 6

	Shift Index
	
	NA

	[Note 1:	The last RB in CORESET0 (RB#15) is punctured and not transmitted.]



[bookmark: _Ref149046114]Table 2	Simulation assumptions for PDCCH with puncturing.
	Test number
	Number of Tx
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	DCI payload size (w/o CRC)
	Propagation Condition
	Antenna configuration and correlation Matrix

	1
	1
	3 
	15
	3
	4
	35 bits
	TDLA30-10
	1x2 Low

	2
	2
	3
	15
	3
	4
	35 bits
	TDLC300-100
	2x4 Low



Table 3 summarizes our simulation results for the punctured PDCCH decoding requirements. Note our simulation result assumes UE demodulates 7 RBs to decode the punctured PDCCH. 
[bookmark: _Ref161127031]Table 3	Summary of PDCCH simulation results
	Test number
	SNR (dB) to achieve 1% of Pm-dsg (alignments)
	SNR (dB) to achieve 1% of Pm-dsg (with impairments)

	1
	3.5
	5.5

	2
	-3.8
	-1.8



3	PBCH demodulation performance
RAN4 has already agreed to define the punctured PBCH demodulation requirements with unknown SSB index for 2Rx/4Rx. Table 4 summarize our alignment simulation results and impairment simulation results to define PBCH demodulation requirements. 
[bookmark: _Ref148972580]Table 4	Simulation results for PBCH demodulation with unknown SSB index. 
	Duplex 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	SSB/PBCH index 
	Propagation condition 
	Antenna configuration and correlation matrix 
	Alignment results
	Impairment results

	FDD 
	3 / 15 
	Unknown
	TDLC300-100 
	1 x 2 Low
	-5.8
	-3.8

	FDD 
	3 / 15 
	Unknown
	TDLC300-100 
	1 x 4 Low
	-8.5
	-6.5


4	Summary
Proposal 1: Change REG bundles size to 6 for Table 5.3.2.1.7-1 and Table 5.3.3.1.6-1 in TS38.101-4, according to TS 38.211 7.3.2.2.
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Appendix
TS38.211 V18.2.0 7.3.2.2
	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;
-	;
-	;
-	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.
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Figure 1	CCE to PDCCH mapping.
image1.emf
0 1 2

3 4 5CCE 0

6 7 8

9 10 11CCE 1

12 13 14

15 16 17CCE 2

15PRB 18 19 20

21 22 23CCE 3

24 25 26

27 28 29CCE 4

30 31 32

33 34 35CCE 5

36 37 38

39 40 41CCE 6

42 43 44

45 46 47CCE 7

48 49 50

51 52 53CCE 8

54 55 56

57 58 59CCE 9

60 61 62

63 64 65CCE 10

66 67 68

69 70 71CCE 12

3 symbols

(c)  3 symbols, non-interleaved

REG Bundle size (L) = 6


