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1
Introduction
In RAN2#76 meeting there were discussions on the evaluation of D-SR resource utilization ratio [1], as well as the improvement for D-SR resource [2]. After the meeting, the evaluation of D-SR resource utilization ratio was captured in the TR of enhancement for diverse data application [3], which is as following:
Table 1 PUCCH utilisation ratio for SR
	Traffic Type
	Mean Packet Interval(ms)
	SR usage ratio

	
	
	80ms period
	10ms period
	5ms period
	1ms period

	Background (of IM) (1)
	6253
	0.67%
	0.008%
	0.04%
	0.008%

	IM (1)
	1905
	2.46%
	0.31%
	0.15%
	0.03%

	Gaming (2)
	44
	---
	22.7%
	11.4%
	2.3%

	VoIP (2)
	20 (160ms for SID frame, 50% activity factor is assumed)
	---
	31.3%
	15.5%
	3.1%

	Video Telephony (2)
	40
	---
	25%
	12.5%
	2.5%

	Web Browsing (2)
	2000
	3.3%
	0.04% 

	0.02%
	0.004%

	FTP (2)
	1000
	15%
	1.9%

	0.96%
	0.19%


It was concluded from the results that for most traffic, the usage ratio of PUCCH allocated for SR is very low. In this paper, based on these captured results and conclusion, an extended D-SR periodicity is proposed to improve the PUCCH resource utilization.
2
Discussion
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission. Currently SR resource is reserved by assigning a period and subframe offset, which is configured by RRC signalling sr-ConfigIndex [4]. The possible SR periods are 1ms, 2ms, 5ms, 10ms, 20ms, 40ms and 80ms. The detail configuration is as in the following table [5]:
Table 2 SR periodicity and subframe offset configuration

	SR configuration Index 
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	SR periodicity (ms) 
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	SR subframe offset 
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	0 – 4
	5
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	5 – 14
	10
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	15 – 34
	20
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	35 – 74
	40
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	75 – 154
	80
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From the evaluation results in Table 1, for those traffic types with long packet interval, e.g. web browsing with 2000ms packet interval, the SR resource usage ratio is very low e.g. 3.3% even SR is configured with the largest periodicity 80ms. So in this case, the extension of SR periodicity could improve the SR resource efficiency. On the other hand, the extension of the SR periodicity will also extend minimum UL packet delay for UEs. Thus there has the tradeoff between SR resource utilization and minimum UL packet delay.
Currently SR is sent by PUCCH format 1, and up to 36 SRs could be multiplexed in one PRB by different cyclic shift and orthogonal spreading but normally 18 SRs are multiplexed for better performance. Assume all UEs are configured with 80ms SR periodicity and if there is one PRB per TTI reserved for SR, maximum 1440 UEs could be supported. This seems a large UE number, but for MTC UEs, e.g. according to MTC UE number for RACH capacity evaluation in LTE, 5000~30000 UEs are considered [6]. Then the PUCCH resource reserved for SR is considerable. Besides, in carrier aggregation, all UL feedback carried by PUCCH is transmitted in Pcell, which further increase the PUCCH resource burden in Pcell. In such case, the extension of SR periodicity would help to decrease the SR resource overhead and released PUCCH resource could be used for other UE’s UL feedback.
Based on the above discussion, we have the following proposal:
Proposal #1: Suggest RAN2 to consider the necessity of extending the SR configuration. 
3
Conclusion
In this paper, the necessity of extending SR configuration is discussed and we have the following proposal
Proposal #1: Suggest RAN2 to consider the necessity of extending the SR configuration. 
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