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1. Introduction
In NR, multiple SR configurations are used to differentiate the LCH that triggers the SR and the sr-ProhibitTimer value is per SR configuration. In this contribution, we discuss the remaining FFS points in last RAN2 meeting, i.e. whether multiple running sr-ProhibitTimer in parallel per UE are supported and whether SR_COUNTER is maintained for each SR configuration independently.
Compared with the previous contribution of R2-1708865, the technical change is the addition of some analysis on whether the SR_COUNTER is per SR configuration.
2. Discussion
2.1 One or multiple timers running at the same time

A general example case is analyzed for these two options for this FFS point. In this example, LCH #1 with eMBB data is mapped to SR configuration #1, while LCH #2 with URLLC data is mapped to SR configuration #2. Different sr-ProhibitTimer values are configured for those two SR configurations. UE transmit SR in SR configuration #1 at t1. The behaviors after t1 are different in the two following alternatives:
Alt. 1: Baseline behavior from LTE specification

When a new SR configuration is selected (e.g. at t2 in Fig. 1), sr-ProhibitTimer for the previous SR configuration #1 keeps running until expires. The new sr-ProhibitTimer for the selected SR configuration shall also be started, i.e. multiple sr-ProhibitTimer are running in parallel. After sr-ProhibitTimer #1 expires at t3, UE will transmit SR in SR configuration #1, even sr-ProhibitTimer #2 is still running.

This behavior is helpful to receive UL grant within shorter latency, when network allocates the UL grant after t3. However, this is really a rare case to receive UL grant after such long latency.
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Figure 1 SR procedure of Alt.1
Alt. 2: Proposed behavior for NR 

When a new SR configuration #2 is selected (e.g. at t2 in Fig. 2), sr-ProhibitTimer for the previous SR configuration #1 shall be stopped. The sr-ProhibitTimer #2 for the selected SR configuration shall be started instead, i.e. at most one sr-ProhibitTimer is running at any point in time. During the new sr-ProhibitTimer #2 running from t2 to t4, even sr-ProhibitTimer #1 is not running, UE don’t transmit SR in SR configuration #1.
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Figure 2 SR procedure of Alt.2
Although this behavior is not legacy behavior (e.g. stop sr-ProhibitTimer #1 at t2), this case is more general. After t2, the sr-ProhibitTimer #1 is not needed.

Comparisons between Alt.1 and Alt.2 are analyzed as following:
· Latency: Alt.1 has more SR transmission and more chances to receive UL grant with shorter latency. If the network doesn’t configure the proper sr-ProhibitTimer, latency is an issue for Alt.2. For example, short sr-ProhibitTimer can be configured, if it is considered by network as necessary to guarantee short SR latency. From latency requirement point of view, both alternatives have acceptable performance.
· Power consumption: Alt.1 requires more UE power to transmit more SR signals than Alt.2, e.g. SR in configuration #1 at t3.
In fact, only one SR transmission is enough, since only one UL grant is needed for BSR transmission. If one SR with high priority is transmitted (e.g. after t2), there is no need to transmitted SR with low priority (e.g. at t3). Therefore, Alt.2 should be taken to avoid redundant SR transmission in Alt.1. In summary, Alt.1 has advantages of power saving and more efficient SR transmission. We propose:
Proposal 1a: The SR triggered by low priority LCH will not be transmitted, if the sr-ProhibitTimer of SR configuration corresponding to high priority LCH is running.

If proposal 1a can be agreed, multiple sr-ProhibitTimer is not needed. Only maintaining one sr-ProhibitTimer of the currently used SR configuration is enough and efficient.
Proposal 1b: There is at most one sr-ProhibitTimer running at any point in time in a MAC entity.
2.2 Maintain one or multiple SR_COUNTER

Let us discuss if one SR_COUNTER or multiple SR_COUNTER is taken with Fig.2, where the SR configuration#2 will be used. SR_COUNTER is used for SR failure detection. One SR_COUNTER is enough to determine the SR failure, since SR failure is per UE behavior. With this proposal, following two options in the case of SR failure and those works to determine the SR failure. So, no matter which option is adopted, maintaining one SR_COUNTER is proposed for SR failure detection.

Option 1: The total SR transmission times is compared with drs-TransMax of current SR configuration to determine SR failure. In this option, SR_COUNTER keeps increasing when changing SR configuration.

Option 2: The SR transmission times of the current SR configuration is compared with drs-TransMax of current SR configuration to determine SR failure. In this option, SR_COUNTER is set to 0 upon changing SR configuration.
Proposal 2: One common SR_COUNTER is maintained for all SR configurations in a MAC entity.
3. Conclusions
In this contribution, we discuss the remaining issue for multiple SR configurations and propose:
Proposal 1a: The SR triggered by low priority LCH will not be transmitted, if the sr-ProhibitTimer of SR configuration corresponding to high priority LCH is running.

Proposal 1b: There is at most one sr-ProhibitTimer running at any point in time in a MAC entity.
Proposal 2: One common SR_COUNTER is maintained for all SR configurations in a MAC entity.
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