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1. Introduction
Since there may be numerous applications running on a UE, the traffic pattern could be changed rapidly and a static SR configuration would be insufficient to fulfil UE’s current requirements and might seriously influence user experience or NW performance accordingly. In this contribution, we propose to consider methods of dynamically adjusting SR configuration based on UE behaviour and UE assistant information to balance different concerned factors.
2. Discussion
According to TR36.822, simulation results indicate that PUCCH utilization rate for scheduling request (SR) is very low for most traffic, especially for background traffic [1]. When the traffic pattern only comprises sparse and small packets, several possible enhancements are proposed to efficiently allocate SR resource. In the last RAN2 meeting, one straightforward enhancement is using longer SR periods to increase PUCCH utilization rate for SR [2][3][4]. However, the traffic pattern of a UE could be changed dynamically and the initial SR configuration could be no longer appropriate. Specially, a shorter configured SR period could result in a waste of D-SR opportunities. On the contrary, a longer SR period would result in larger transmission delay or additional random access procedures to request RA-SR resource (if allowed) for delivering measurements reports, data belonging to high priority bearer, or some delay stringent applications (e.g., gaming) [5][6]. Therefore, different factors, including SR utilization rate, NW signalling overhead, power consumption, and transmission delay, should be considered simultaneously.
As mentioned above, it is necessary to consider methods of dynamically adjusting SR configuration to fit the current traffic pattern rapidly and balance the concerned factors. Accordingly, such methods will need the mechanisms for deciding when to adjust current SR configuration to shorten or extend SR period. To capture the current traffic pattern of a UE, the design of such mechanisms should take UE behaviour and UE assistant information [3] into account for judgement.
Once the current SR configuration is with longer SR period, it happens that some triggered SR may have a longer delay to wait for the next D-SR opportunity or have to perform a RA procedure to ask for RA-SR to transmit this triggered SR. If a UE chooses to wait for the next D-SR opportunity, some low delay tolerance requirements could be unsatisfied. In addition, if the UE choose to perform a RA procedure in the next available RA opportunity, higher radio resource and UE power consumption could be caused due to Msg/2/3/4 transmission [5]. The solution is to adjust current SR configuration to shorten SR period to avoid longer delay and resource and power consumption (due to RA procedure). As shown in Figure 1, referring to UE behaviour (e.g., the number of RA procedure successes) and UE assistant information (e.g., average transmission delay), eNB can decide to adjust the SR configuration to fit the current traffic pattern for better user experience and NW performance.
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Figure 1 Scenario of adjusting SR configuration to shorten D-SR period.
On the contrary, if the current SR configuration is with shorter SR period, it happens that lots of D-SR opportunities will be wasted. This situation may lead to decrease the number of connected UEs in a cell due to unnecessary occupied PUCCH resource. To mitigate this situation for increasing the SR utilization rate, the solution is to adjust current SR configuration to extend SR period to avoid a waste of D-SR opportunities. As shown in Figure 2, based on UE behaviour (e.g., the utilization rate of D-SR resource) and UE assistant information (e.g., IAT in the near future or type of running applications), eNB can decide to adjust the SR configuration to fit the current traffic pattern for better resource usage.
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Figure 2 Scenario of adjusting SR configuration to extend D-SR period.
In summary, with the help of UE behaviour and UE assistant information, methods of dynamical adjusting SR configuration to shorten or extend current SR period for a UE is practical to fit its changing traffic pattern. As a result, NW can balance SR utilization rate, NW signalling overhead, power consumption, and transmission delay, and also meet the actual requirements from UE, which would be a win-win thinking.
3. Conclusions
Since there may be numerous applications running on a UE, the traffic pattern could be changed rapidly and a static SR configuration would be insufficient to fulfil UE’s current requirements and might seriously influence user experience or NW performance accordingly. In response, this contribution discusses the necessity of adopting dynamic methods of adjusting SR configuration based on UE behaviour and UE assistant information to balance SR utilization rate, NW signalling overhead, power consumption, and transmission delay. Specifically, we should consider adjusting SR configuration to shorten SR period if transmission delays or NW signalling overhead and power consumption caused by RA procedure become worse. On the contrary, we should consider adjusting SR configuration to extend SR period if SR utilization rate is unacceptable. Therefore, the following proposal is provided:

Proposal 1: It is suggested that RAN2 should consider methods of dynamically adjusting SR configuration to fit the changing traffic pattern.
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