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1. Introduction
During the RAN2 meeting #75Bis, evaluation of PUCCH resources is discussed for diverse data applications including Gaming, VoIP, Video Telephony and Web browsing [1]. One of the objectives of the EDDA work item is to focus on “More efficient management of system resources” [2]. Currently, background traffic and IM traffic have been identified as areas of top priority. In this contribution, we investigated PUCCH utilization for users using background traces. 
The goal of this paper is to understand the need for periodic SR allocations for UEs running background applications.  We assume users are always in RRC Connected state. 
2. PUCCH Utilization for Background Traffic
We investigate the SR utilization ratio for different SR periods for background traffic. We assume that a periodic SR allocation is given to each user. We used the background traces (one day traces) that are provided in [3], and also captured in TR 36.822. SR utilization ratios are given in Table 1. SR utilization is calculated as the ratio of number of used SR allocations to total number of SR allocations. As shown in Table 1, for a single user case, with different periods of SR allocation, the SR utilization is below 4%. 
	Traffic Type
	SR  Utilization

	
	SR Period = 2000ms 
	SR Period = 1000ms 
	SR Period = 100ms 

	Background Traffic
	3.6%
	2.4%
	0.5%


Table 1: SR Utilization Ratio for 1 User

Observation 1: As can be seen in table 1, SR utilization is very low for background traffic, even when the dedicated SR allocation frequency is as low as 1 allocation every 2s. 
We compare the number of used SR allocations for 3 hours for dynamic and periodic SR allocations. In dynamic allocation, the UE will be given an SR only when UL data is available to send (we assume 100% success rate for random access procedure). 
We calculated average number of SRs allocated per second. For background traffic, for both dynamic and periodic SR allocations, the average number of SRs/sec is very low. 
	Traffic Type
	Dynamic

(RA-SR)
	Average Number of SRs per second

	
	
	SR Period = 2000ms
	SR Period = 1000ms
	SR Period = 100ms

	Background Traffic
	0.078
	0.018
	0.024
	0.050


Table 2: Average Number of Used SRs per second
Observation 2: For user running background application RA-SR (SRs allocation using Random Access channel) may be used. 

We also investigate the SR utilization ratio when a larger number of users are only running background traffic in the system. All the users use the same background traffic (traces), however they start transmitting data with a random delay tk as shown in Figure 1. 
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Figure 1 : Multiple users are modelled with the same trace and different start time
With 10 users running the same traffic, the increase in SR utilization ratio using periodic SR allocation for background traffic is still very low and not justifiable. 
	Traffic Type
	SR  Utilization

	
	SR Period = 2000ms 
	SR Period = 1000ms 
	SR Period  = 100ms 

	Background Traffic
	8.8%
	7.4%
	3.3%


Table 3: SR Utilization for 10 users
Observation 3: The assumption that SRs are allocated at some fixed period for every traffic such as background traffic may not be appropriate. 

Observation 4: Actual overhead of uplink signaling would be a better candidate as a metric for evaluating PUCCH utilization. 

3. Text proposal to TR 36.822

Text Proposal for TR 36.822 Section 5, for evaluation of PUCCH used for SR 

Average_SR_Allocation: Average SR Utilization is the number of the actual number of scheduling requests (SRs) per seconds
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Average_SR_Allocation =




SR_Utilization: Scheduling Request Utilization is the ratio of the actual number of scheduling requests (SRs) that were utilized by a given UE over the total number of SRs that were scheduled.  
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SR_Utilization =




Similar formulation can be applied for CQI and other reporting over PUCCH. 
Proposal 1: RAN2 to discuss whether the number of SR allocations or SR utilization is a good metric to evaluate performance improvement in eDDA. 
Proposal 2: RAN2 to discuss and add Section 3 of this paper in TR 36.822.
4. Conclusions

Proposal 1: RAN2 to discuss whether the number of SR allocations or SR utilization is a good metric to evaluate performance improvement in eDDA.
Proposal 2: RAN2 to discuss and add Section 3 of this paper in TR 36.822. 
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