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1. Introduction

During Kansas’ meeting, RAN1 agreed on Sounding Reference Signal (SRS) bandwidth configuration for different system bandwidth ranges [1]. In last meeting, Motorola raised up a problem [2] that the current SRS bandwidth configurations would lead to missing out some edge RBs in UpPTS due to less flexible granularity. Several alternatives are provided for the problem above, and option 3 in [2] seems more preferable. 
In this contribution, we further discuss the necessity to use a larger bandwidth SRS in FDD sub-frames and in those normal sub-frames of TDD. 
2. Discussion

The current SRS bandwidth configurations are defined as table 1(a) to table 1(d) below, tree base structure assigns all the bandwidths being multiples of 4 RB, all possible maximum SRS BWs are restricted to 1st column in each table according to certain ranges of system BWs.
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Table 1. Sounding Reference signal bandwidth configuration
As we know, SRS is only transmitted in the middle of the system bandwidth of a certain UE, the SRS BW is not allowed to cross over the PUCCH region, 
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 leaves possible bandwidth for sounding reference. Once 
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 is larger than the maximum sounding bandwidth in table 1, there would be some edge RBs on both sides missing in the sounding process. For example, the yellow region in figure 1 shows the missing RBs, while they are not going to be sounded until 
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Figure 1. unsounded RBs in a slot
We are proposing to keep the existing sounding BW tables, but override the largest entry (only) in current SRS bandwidth configurations. The override value, 
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, is the largest SRS value (excluding PUCCH BW) expressed as multiples of RBs which is both even and a multiple of 2,3,5 in order to reuse the UL DM RS, i.e.
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where 
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is the number of RBs in the system bandwidth and 
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is the number of RBs that occupied by PUCCH. And 
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 is a set of non-negative integers, where
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Thus, the override value, 
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, could end up being a multiple of 2 RBs rather than 4RBs as previously agreed, so as to increase the granularity and reduce the number of unsounded RBs. To minimize specification impact, all smaller tree SRS BW entries are unchanged. Hopping of SRS is also unchanged (can sound full BW with largest SRS value but not hop to sound full BW).
3. Motivation

Equation (1) guarantees certain gain after it overrides the largest entry in current SRS bandwidth configuration table. At least we don’t see any shortcoming except 1bit signaling for bandwidth comparison.
Table 2 summaries differences of sounded RBs in all regular cases.

	SRS BW (MAX SRS BW)
	PUCCH BW

	
	2 RB
	3 RB
	4 RB
	5 RB
	6 RB
	7 RB
	8 RB
	9 RB
	10 RB

	System BW
	3MHz(15 RB)
	12 (12)
	12 (12)
	8 (10)
	8 (10)
	8 (9)
	8 (8)
	N/A
	4 (6)
	4 (5)

	
	5MHz(25 RB)
	20 (20)
	20 (20)
	20 (20)
	20 (20)
	16 (18)
	16 (18)
	16 (16)
	16 (16)
	12 (15)

	
	10MHz(50 RB)
	48 (48)
	40 (45)
	40 (45)
	40 (45)
	40 (40)
	40 (40)
	40 (40)
	40 (40)
	40 (40)

	
	15MHz(75 RB)
	72 (72)
	72 (72)
	64 (64)
	64 (64)
	64 (64)
	64 (64)
	64 (64)
	64 (64)
	64 (64)

	
	20MHz(100 RB)
	96 (96)
	96 (96)
	96 (96)
	80 (90)
	80 (90)
	80 (90)
	80 (90)
	80 (90)
	80 (90)


Table 2. Comparisons between existing largest SRS BW and Max SRS BW provided by equation (1).
As shown in the table above, significant gain can be achieved in some situations (over 35% of the cases), at most we can have 10 more RBs to be sounded if we use maximum sounding bandwidth rather than the existing largest sounding bandwidth.
4. Conclusion

In this contribution, we propose a possible solution to sound more RBs by using following equation
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it generates max sounding bandwidth. Hence, after replacing the largest SRS bandwidth in current working assumption, the existing SRS BW can be optimized to have significant gain in many circumstances. 
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