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1 Introduction
One of the objectives of the eDDA WI is effective management of system resources (e.g. UL control resources) for connected mode UEs. In the previous meeting, several contributions have presented detailed analysis onPUCCH capacity and usage efficiency. Someoptimizationalternatives have also been proposed [1] [2].In this contribution,we give our consideration on the PUCCH resource efficiency and propose possiblesolutions to dynamically adjust SR configuration according to the current usage.
2 Discussion
PUCCH efficiency analysis
From [3], the evaluation of the SR usage efficiency is given in Table 1.

Table 1 PUCCH utilization ratio for SR
	Traffic Type
	Mean Packet Interval(ms)
	SR usage ratio

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

	Background (of IM) 
	6253
	0.67%
	0.08%
	0.04%
	0.008%

	IM 
	1905
	2.46%
	0.31%
	0.15%
	0.03%

	Gaming 
	44
	---
	22.7%
	11.4%
	2.3%

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

	Video Telephony 
	40
	---
	25%
	12.5%
	2.5%

	Web Browsing 
	2000
	3.3%
	0.04% 
	0.02%
	0.004%

	FTP 
	1000
	15%
	1.9%
	0.96%
	0.19%


It can be observed that utilization ratio of SR resources is quite low, especially for those traffic types with small data packets and long interval, e.g. 0.08% for background with 10ms SR period. It is noticeable that CQI and ACK/NACK feedback on the uplink also consume PUCCH PRBs. If eNB encounters a large number of users simultaneously in RRC-connected state the overall PRB consumption goes high while the utilization ratio for SR is still low.
Due to the limitation on the uplink radio resource, the utilization of the PUCCH should be improved to enhance the uplink resource efficiency.

Observation 1: Low PUCCH resources utilization ratio is an issue and solutions for PUCCH optimization should be studied.
Possible improvements for SR utilizationoptimization
As shown in above section, SR resources usage can be improved by using longer SR period. The drawback of configuring longer SR period is that UEs may encounter larger transmission delay. It does not affect the UEs with background traffic too much since their long packet arrival interval. However, the traffic pattern of UEs alwayschanges in practical network and request for UL resource will be different according to the traffic types. So in order to optimize SR utilization ratio and also fit for different user performance experience when UL transmission changes, it is advisable to introduce a flexible mechanism to dynamically adjust SR period.
Proposal 1: We should consider a flexible SR configuration mechanism to fit for various traffic characteristics and reconfigure SR during transmission phase.
It is known that eNB is able to monitor SR resource utilization for each UE and also the whole network. Thus, SR configuration decisions should be made by eNB to fulfill each UE’s requirement as much as possible, e.g. increase SR period for UEs with low SR usage ratio and decrease SR period for UEs who may encounter transmission delay. As NW can achieve the per-user SR utilization information itself, eNB could configure a timer for each UE to monitor the SR usage condition during a certain period of time for further adjustment. Timers could be triggered by arrival of uplink data transmission, and this process is shown in Figure 1.
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Figure 1. Procedure for SR adjustment
After timer expires, eNB will compare the SR usage ratio to a predefined threshold, UE will goes into a larger SR period if its SR utilization ratio is smaller than the threshold value. (configuration for the threshold value and the timer length could be based on traffic characteristics). Then reset the timer for next adjustment process. Meanwhile, eNB should meet QCI requirement for all types of traffics to avoid the occurrence of transmission delay during SR reconfiguration, especially for delay sensitive applications. This approach can dynamically reconfigure SR periods on the basis of traffic characteristics. In addition, it uses MAC command to adjust SR period, which is faster and also brings less signaling overhead than RRC reconfiguration.
Proposal 2: It is proposed to discuss above methods for SR configuration optimization to fit for UE traffic.
3 Conclusion

In this contribution, we discussed the necessityof optimizing PUCCH resources usage according to the simulation results.Furthermore, we introduce a possible solution with configuring timers for each UE and monitoring SR usage ratio for current traffic to dynamically adjust SR period.
Observation 1: Low PUCCH resources utilization ratio is an issue and solutions for PUCCH optimization should be studied.
Proposal 1: We should consider a flexible SR configuration mechanism to fit for various traffic characteristics and reconfigure SR during transmission phase.
Proposal 2: It is proposed to discuss above methods for SR configuration optimization to fit for UE traffic.
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