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1 Introduction

During the discussion of enhancement for Diverse Data Applications, improvement of the signalling efficiency is one of the main points [1]. For LTE UL transmission, dedicated PUCCH resource for scheduling request (SR) is allocated to UE in connected mode periodically. From RAN2 #76 meeting, there were evaluations on the SR resource utilization ratio. Some analysis has been collected in [2]. From the evaluation, it can be conclude that:
· For most traffic, the usage ratio of PUCCH allocated for SR is very low.
· The SR periodicity will also impact user experience and this aspect should be taken into account.

 In this contribution, we provide an analysis of the SR configuration and give our advices. 
2 Discussion

The SR is used for requesting of UL-SCH resources for new transmissions. According to the definition in [3], SR resource is reserve by assigning a period and subframe offset. The possible SR periods are 1ms, 2ms, 5ms, 10ms, 20ms, 40ms and 80ms. 
From [1], evaluation results of the SR resource utilization ratio are shown as 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 even for the 80ms period SR configuration the SR utilization ratio is still very low, e.g. 0.67% for background traffic and 3.3% for web browsing. It is advisable to increase the largest SR period in order to improve the SR resource utilization ratio efficiently. Since larger SR period may induce large UL data transmission delay, it is proposed to consider increasing the largest SR period at least for delay tolerant services. For non-delay tolerant services, the impact of SR period larger than 80ms should be evaluated. 

For the scenarios with large number of users, e.g. M2M service with large number of MTC devices, networks need to serve more than 5000 UEs simultaneously. Normally, 18 SRs per PRB can be supported. Assume scenarios that network serving 10000 UEs and all UEs are configured with 80ms SR period, more than 7 PRBs needs to be occupied by SR. Taking into account the resource reserved for CQI and ACK/NACK feedback. The resource consumed by PUCCH is considerable. Therefore, enlarge the maximum SR period can obviously decrease the resource occupied by PUCCH and increase uplink capacity. 
· Proposal 1: It is proposed to consider increasing the largest SR period at least for delay tolerant services.
Due to the variance of the packet arrival interval, UEs have different UL data transmission requests at different time stage, e.g. TCP ACK/NACK feedback transmission over uplink largely depends on the DL data transmission. Moreover, there is large discrepancy of packet size and arrival interval among traffic types. The request of the UL resource varies in time and much depends on traffic types. As shown in Table 1, the SR utilization ratio of FTP traffic is 5 times higher than that of IM traffic. Furthermore, delay-tolerant and non-delay toleration has different requirement on SR period configuration. It is advisable to have flexible PUCCH configuration for different traffic transmission requirement and reconfigure the SR period when the uplink transmission of user changes. In this way, the PUCCH resource utilization ratio can be largely increased. In general, two approaches can be considered to optimize the PUCCH configuration to fit for user traffic,
1) UE informs traffic related information to help eNB reconfigure PUCCH parameters, e.g. smaller SR period for UEs with non-delay tolerant traffics and larger SR period for UEs with just light background traffics. 

2) eNB configures multiple SR periods for each UE. By deploying timers at both eNB and UE, UE goes into larger SR period if there is no dedicated SR utilized by the UE before timer expires. 
· Proposal 2: It is proposed that RAN2 should consider improved flexible PUCCH configuration to fit for user traffic.
3 Conclusion
In this configuration, we have discussed the SR configuration of the LTE system for diverse data applications. We proposed that
· Proposal 1: It is proposed to consider increasing the largest SR period at least for delay tolerant services.
· Proposal 2: It is proposed that RAN2 should consider improved flexible PUCCH configuration to fit for user traffic.
4 Reference
[1]. RP-110454,WID proposal for LTE RAN enhancements
[2]. TR 36.822 v0.3.0, LTE RAN Enhancements for Diverse Data Applications
[3]. TR 36.213 v9.2.0, Physical layer procedure 

1/2


