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1. Introduction
In the RAN2#98 meeting, the following agreements were made for scheduling request [1]: 

· Multiple SR configurations can be configured to the UE and which SR configuration is used depends on the LCH that triggers the SR.  The granularity of SR configuration for a logical channel is FFS.
In the RAN2 NR Adhoc#2 meeting [2], further agreements for the scheduling request are as follows:
· In case multiple SRs are configured, for each LCH, there will be a mapping between LCHs and SR configuration and the mapping should be configured by RRC signalling. FFS if grouping is needed.  

· A logical channel can be mapped to none or one SR configuration. FFS if a logical channel can be mapped to more than one SR configuration.  

From the previous RAN2 SR discussions, multiple SR configurations are used to differentiate the LCH that triggers the SR procedure. When multiple SRs are triggered, multiple SR configurations can be selected by the UE, which may include multiple SR related timer values. In this contribution, we discuss the FFS point on this topic, i.e. whether multiple SR procedures in parallel per UE are supported for NR.
2. Discussion
In the LTE system, if multiple SRs are triggered by different LCHs, the UE only sends one SR using per UE PUCCH resource and one sr-ProhibitTimer will be started. Before sr-ProhibitTimer expires, the UE will not re-transmit any SR even there are still some pending SRs. When the UL grant for BSR transmission is received, all pending SRs will be canceled. Otherwise, UE will re-transmit SR when sr-ProhibitTimer expires. 
In summary, LTE SR procedure is per UE, i.e. there is at most one sr-ProhibitTimer running at any point in time in a MAC entity.

For the NR case, multiple SR configurations are supported. Some companies support a sr-ProhibitTimer value per SR configuration [3, 4]. The main concern is to achieve various SR latency requirements by configuring proper sr-ProhibitTimer value based on the triggering LCH. 
If pending SRs are corresponding to multiple SR configurations, whether to allow the UE to transmit multiple SR using multiple SR configurations in parallel needs to be considered. In particular, whether there is at most one sr-ProhibitTimer running at any point in time in a MAC entity in the NR system.

Two example cases are given below to analyze the two alternatives 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 PUCCH resources and sr-ProhibitTimer values are configured for those two SR configurations.
2.1 Case 1: Multiple SRs are triggered at the same time
Alt. 1: When multiple SRs are triggered and mapped to multiple SR configurations, only one SR configuration will be used to transmit one SR, i.e. at most one sr-ProhibitTimer is running at any point in time.
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Figure 1.1 SR procedure of Alt.1 in case1
· In Fig. 1.1, multiple SRs are triggered by LCH #1 and #2. Only SR configuration #2 is selected considering its high priority LCH #2. SR is transmitted at t1 using PUCCH resource configuration #2. If no UL grant is received after sr-ProhibitTimer for SR configuration #2 expires, UE will re-transmit the SR also using PUCCH resource configuration #2 at t2.
Alt. 2: When multiple SRs are triggered and mapped to multiple SR configurations, multiple SR configurations will be used to transmit multiple SRs, i.e. multiple sr-ProhibitTimer are running in parallel.
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Figure 1.2 SR procedure of Alt.2 in case 1
· In Fig. 1.2, multiple SRs are triggered by LCH #1 and #2. Multiple SRs are transmitted at t1 using PUCCH resource configuration #1 and #2. If no UL grant is received after sr-ProhibitTimer for SR configuration #2 expires, UE will re-transmit the SR using PUCCH resource configuration #2 at t2. And if no UL grant is received after sr-ProhibitTimer for SR configuration #1 expires at t3, UE will re-transmit the SR also using PUCCH resource configuration #1 at t3.
Compared to Alt.1, Alt.2 causes more power consumption at t1 and t3. However, only one SR transmission is enough to request UL grant for BSR transmission. From the power saving point of view, Alt.1 is preferred in case 1.
2.2 Case 2: Higher priority LCH triggers new SR at SR transmission
Alt. 1: When a new SR configuration is selected, sr-ProhibitTimer for the previous SR configuration shall be stopped. The new sr-ProhibitTimer for the selected SR configuration shall be started instead, i.e. at most one sr-ProhibitTimer is running at any point in time.
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Figure 2.1 SR procedure of Alt.1 in case2
· In Fig. 2.1, after the SR transmission at t1 using PUCCH resource configuration #1, higher priority LCH #2 triggers new SR corresponding to SR configuration #2 at t2. Since no UL grant is received, UE selects the SR configuration #2 with higher priority. New SR is transmitted at t2. And the previous sr-ProhibitTimer for SR configuration #1 is stopped. One new sr-ProhibitTimer for SR configuration #2 is started. If no UL grant is received after sr-ProhibitTimer for SR configuration #2 expires, UE will re-transmit SR also using PUCCH resource configuration #2 at t4.
Alt. 2: When a new SR configuration is selected, sr-ProhibitTimer for the previous SR configuration shall keep 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.
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Figure 2.2 SR procedure of Alt.2 in case 2
· In Fig. 2.2, after the SR transmission at t1 using PUCCH resource configuration #1, higher priority LCH #2 triggers new SR corresponding to SR configuration #2 at t2. Since no UL grant is received, UE selects the SR configuration #2 with higher priority. New SR is transmitted at t2, and the previous sr-ProhibitTimer for SR configuration #1 keeps running. One new sr-ProhibitTimer for SR configuration #2 is started. If no UL grant is received after sr-ProhibitTimer for SR configuration #1 expires at t3, UE will re-transmit the SR using PUCCH resource configuration #1 at t3. And after sr-ProhibitTimer for SR configuration #2 expires, UE will re-transmit the SR also using PUCCH resource configuration #2 at t4.
Comparisons between Alt.1 and Alt.2 are analyzed considering latency, power consumption and PUCCH capacity as following:
· Latency: Alt.2 has more SR transmission on PUCCH and more chance to receive UL grant with shorter latency. If the network doesn’t configure the proper sr-ProhibitTimer, latency is an issue for Alt.1. However, in general, the correct timer value will be configured by smart network. In that sense, short SR latency can be guaranteed by configuring short sr-ProhibitTimer. From latency requirement point of view, both alternatives have acceptable performance.
· Power consumption: Alt.2 requires more UE power to transmit more PUCCH signal than Alt.1. If RAN2 wants to save UE power consumption during SR procedure, Alt.1 shall be adopted.
· PUCCH capacity: Alt.2 occupies more PUCCH resources than Alt.1, especially in the case 2 at t1. This may cause PUCCH capacity issue in some scenarios.
Additionally, NR already made similar agreements in both RA and DRX to use single procedure. For example, as a baseline, a single DRX configuration as in LTE will be supported [2]. And there is at most one Random Access procedure ongoing at any point in time in a MAC entity [5]. In that sense, multiple parallel procedures cause potential specification complexity.

To sum up, Alt.1 has advantages of power saving and PUCCH resource efficiency. Therefore, only supporting at most one sr-ProhibitTimer running at any point in time is preferred.
Proposal: There is at most one sr-ProhibitTimer running at any point in time in a MAC entity.
3. Conclusions
In this contribution, we discuss whether multiple SR procedures in parallel per UE are supported in NR and propose:
Proposal: There is at most one sr-ProhibitTimer running at any point in time in a MAC entity.
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