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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the previous meeting, a boosting pattern was agreed for NR-FR1-TM1.2, TM3.2, and TM3.3 [3]. After examination of the pattern, it was noticed the mapping rule for the pattern has some inconsistencies for TM3.2. With the higher boosting percentage, resource block groups overlapped for several bandwidths. This contribution identifies the issues and provides a solution to avoid the inconsistencies.
Discussion
Background
The location of the RBs that are power boosted / deboosted is based on a linear mapping of resource block groups (RBGs) and follows the following steps:
Step a)	the size of the RBG, P, is based on the number of RBs NRB being tested and the mapping in Table 5.1.2.2.1-1 in [2] assuming configuration type 1.

Step b)	for a given percentage of boosting f, determine the number of RBGs, NRBG, needed

	The total number of boosted/deboosted RBs is the product of P and NRBG. 
Step c)	The mapping rule is to place one RBG at the last available RBG location that has P RBs (i.e. ). The channel is divided into  complete RBGs (each RBG having P RBs) and possibly  leftover RBs. The RBGs are numbered 0 to 
Step d)	Locate the remaining NRBG–1 RBGs at every other RBG location starting at RBG location 0 (RBG#0)
For example, consider NRB=18 and f=60% (NR-FR1-TM3.2). From the equations, P=2 and NRBG=5. There are 9 RBGs with P RBs. RBG locations 0, 2, 4, 6, 8 are used for deboosting, as illustrated in Figure 1,
[bookmark: _Ref528224266][image: ]
[bookmark: _Ref528916879]Figure 1. Location of boosted RBs for 18 RB channel bandwidth for NR-FR1-TM1.2, NR-FR1-TM3.2, and NR-FR1-TM3.3. The achieved boosted RBs percentage (target left to right is 60%, 50%, and 40%) is provided in legend.
Inconsistencies to the mapping rule
For description of the inconsistencies use the steps in the background.
Mapping beyond the last allowable RBG location
During the validation of this mapping rule, for NRB=135 and NRB=270 and for 60% boosting, the location of the last RBG in step d is beyond the last available complete RBG (at location RBG#).
Observation 1: The pattern for NRB=135 and NRB=270 with 60% deboosting places RBs of one RBG outside the channel bandwidth.
To illustrate with an example following the steps outlined above for NRB=135 and f=60%. First P=8 and NRBG=10. There are a total of 16 RBGs of size P=8 RBGs in the bandwidth and one RBG of size 7 RBs. The last full RBG used is RBG#15 (step c). For step d, the 9 other RBGs are mapped to 0, 2, 4, 6, 8, 10, 12, 14, and 16. The problem is RBG#16 is not a full RBG.
This situation occurs when . Equivalently, .
Same RBG location mapped twice
It was also noticed that the last RBG location is sometimes used twice in the mapping. For example, with NRB=245, NRBG=9 RBGs need to be mapped to the available 15 RBGs. In step c) one RBG is located to RBG#14. In step d), the remaining 8 locations are 0, 2, 4, 6, 8, 10, 12, and 14. The problem is RBG#14 is mapped twice.
Observation 2: The pattern for certain bandwidths can result in the last RBG location being mapped twice.
This situation occurs when . Equivalently, .
To summarize, when , there will be some mapping exceptions. Using this relationship, the following table identifies which bandwidths using f=60% have mapping inconsistencies.
Table 1. BW with mapping inconsistencies for 60% boosting. Yellow shading is the double mapping. Gray shading is the mapping beyond the last complete RBG.
	
	31
	107
	121
	135
	189
	216
	217
	245
	270
	275

	NRBG
	9
	8
	9
	10
	7
	8
	8
	9
	10
	10

	Last available RBG (0 based)
	14
	12
	14
	15
	10
	12
	12
	14
	15
	16

	Last mapped RBG (step d)
	14
	12
	14
	16
	10
	12
	12
	14
	16
	16



Solution
There are two options to consider for the exceptions
· Option 1: Disregard the last RBG in step d
· Option 2: Replace a non-boosted RBG location with a boosted RBG.
To evaluate these options, measuring how close the actual number of boosted RBs is to the target should be used. Considering 135 RBs: with option 1: since 9 RBGs of size 8 RBs are used, the boosted ratio is 72/135 = 53%. With option 2, since 10 RBGs are used, the ratio is 80/135 = 59%. Option 2 has a better match to the target ratio.
Proposal 1: to resolve the mapping inconsistencies, a modification of the mapping procedure is needed so that the target ratio is reached.
The modification involves changing step d and introducing a new step to map the remaining RBG.
Step d)	Locate the remaining NRBG–K RBGs at every other RBG location starting at RBG location 0 (RBG#0) where K=2 if  and K=1 otherwise.
Step e)	Locate one RBG at RBG#1 if K=2.
The appendix illustrates the boosting patterns for each defined RB size for FR1 using the modified rule.
TP modification
The same formula is used in TS38.141-1 for table 4.9.2.2.2-1, table 4.9.2.2.7-1, and table 4.9.2.2.8-1. To modifications are shown for one table. The following modification captures the essence of steps d and e.
************************** BEGIN ***********************************
Table 4.9.2.2.2-1: Physical channel parameters of NR- FR1-TM-1.2
	Parameter
	SCS: x kHz, BW: y MHz  


	Percent of QPSK PDSCH PRBs boosted
	x=40%

	# of QPSK PDSCH RBGs which are boosted
	, where P is determined from Table 5.1.2.2.1-1 from 38.214[x], configuration 1 column using NRB

	Level of boosting (dB) 
	3

	Location of PDSCH RBGs which are boosted
	0, , 
 2n, 
1 if 

	# of QPSK PDSCH PRBs which are deboosted
	 

	Level of deboosting (dB)
	



************************** END ***********************************

Proposal 2: Capture the above TP for 38.141-1.
Conclusion
This contribution identifies the issues in the mapping procedure.
Observation 1: The pattern for NRB=135 and NRB=270 with 60% deboosting places RBs of one RBG outside the channel bandwidth.
Observation 2: The pattern for certain bandwidths can result in the last RBG location being mapped twice.
The solution to avoid the inconsistencies also ensures the target deboosting ratio is achieved.
Proposal 1: to resolve the mapping inconsistencies, a modification of the mapping procedure is needed so that the target ratio is reached.
Proposal 2: Capture the above TP for 38.141-1.
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Appendix
Locations of boosted RBs for defined channel bandwidth for NR-FR1-TM1.2, NR-FR1-TM3.2, and NR-FR1-TM3.3 are shown in the appendix. The achieved boosted RBs percentage (target left to right is 60% (TM3.2), 50% (TM3.3), and 40% (TM1.2)) is provided in legend.
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Figure 2. 11 and 18 RBs
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Figure 3. 24 and 25 RBs
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Figure 4. 31 and 38 RBs
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Figure 5. 51 and 52 RBs
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Figure 6. 65 and 93 RBs
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Figure 7. 78 and 79 RBs

	[image: ]
	[image: ]

	106 RBs
	107 RBs


Figure 8. 106 and 107 RBs
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Figure 9. 121 and 189 RBs

	[image: ]
	[image: ]

	133 RBs
	135 RBs


Figure 10. 133 and 135 RBs
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Figure 11. 160 and 162 RBs
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Figure 12. 216 and 217 RBs
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Figure 13. 245 RBs
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Figure 14. 270 and 273 RBs
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Boosted locations for 31 RBs
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Boosted locations for 38 RBs
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Boosted locations for 51 RBs
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Boosted locations for 52 RBs
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Boosted locations for 65 RBs
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Boosted locations for 93 RBs
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Boosted locations for 78 RBs
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Boosted locations for 79 RBs
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Boosted locations for 106 RBs
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Boosted locations for 107 RBs
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Boosted locations for 121 RBs
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Boosted locations for 189 RBs
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Boosted locations for 133 RBs
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Boosted locations for 135 RBs
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Boosted locations for 160 RBs
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Boosted locations for 162 RBs
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Boosted locations for 216 RBs
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Boosted locations for 217 RBs
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Boosted locations for 245 RBs
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Boosted locations for 270 RBs





image25.jpeg
Boosted locations for 273 RBs
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Boosted locations for 11 RBs
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Boosted locations for 24 RBs
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Boosted locations for 25 RBs
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