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1	Introduction
In this contribution, we discuss the details of SR procedures, including triggers, cancelations, timers and retransmissions. Also, based on the agreements of RAN2 NR-AH#2, the need of grouping of LCHs to SR and mapping a LCH to more than one SR configuration is analyzed.
RAN2 NR-AH#2 Agreements:
1. 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.  
2. 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.  
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2.1	 Details of SR procedures
For multiple SR configurations, we think the triggering condition in NR is the same as in LTE; that means the SR should only be triggered by failure to send a regular BSR [1]. The simplest way is that each SR configuration has its own triggering process. However, it is possible that different SR configurations may collide in time and a collision resolution is needed to make a choice [2]. Another optimization may limit only the SR configuration with smaller periodicity than the current SR’s to be triggered. 
Proposal 1: an SR triggered in the same way as in LTE for each SR configuration is a baseline.
About the cancelation, we think the cancelations in NR is the same as in LTE, so all pending SR(s) shall be cancelled when a MAC PDU is assembled and this PDU includes a BSR which contain buffer status up to (and including) the last event that triggered a BSR, or when the UL grant(s) can accommodate all pending data available for transmission. However, there may be some optimizations to enhance the SR resource efficiency. For example, if an SR with shorter periodicity is triggered, it will enforce the cancelation of the other pending SR(s) with larger periodicity.
Proposal 2: an SR cancelled in the same way as in LTE for each SR configuration is a baseline.
For each SR configuration, multiple sr-ConfigIndex values are configured in NR, one for each SR configuration is a consensus. But are the other two SR parameters, sr-ProhibitTimer and dsr-TransMax, also one for each SR configuration? Also, are multiple SR_COUNTER maintained for each SR configuration? We agree with the opinions in [2] that each SR configuration having a separate SR_COUNTER and dsr-TransMax value may help ensure efficient operation of multiple SR configurations. For example, use larger dsr-TransMax for poor UL channels conditions to increase the chances of success; use shorter sr-ProhibitTimer for critical time cases to meet the latency requirement, etc.
Proposal 3: Each SR has its own associated value of sr-ProhibitTimer, sr-ConfigIndex, and dsr-TransMax. SR_COUNTER is maintained independently for each SR configuration.

2.2	 SR Configuration and Grouping
Before we discuss whether grouping of LCH to SR is needed, the definition of SR Group (SRG) should be clarified. The following are two options:
· Option 1: SRG contains LCH(s) with the same one SR configuration. For example, SRG1 includes LCH(s) configured with SR1, SRG2 includes LCH(s) configured with SR2.
· Option 2: SRG contains LCHs with a set of SR configurations. For example, SRGx includes LCH(s) configured with SR1 and SR2. 
And there are three options for the configuration of LCH to SR:
· Option 1: map a LCH to SR configuration(s). Each LCH is configured with specific SR(s) independently by the gNB. If the gNB wants to modify the LCH’s SR configuration, it sends an SR-modification message of this LCH via dedicated RRC signalling. 
· Option 2: map a LCH to an SRG configuration. Each SRG is configured with specific SR(s) and LCH(s) by the gNB. If the gNB wants to modify the LCH’s SR configuration, it sends an SRG-modification message of the SRG which includes this LCH via dedicated RRC signalling. 
· Option 3: map a LCH to SR configuration(s) base on LCG. The rule of LCG is believed to group LCH(s) with similar numerology/TTI(s) into a logical channel group. According to the agreement of RAN2#97-bis, each LCG is configured with specific SR(s) is reasonable. If the gNB wants to modify the LCH’s SR configuration, this seems to be triggered from the modification of the LCH’s numerology/TTI. 
RAN2#97-bis Agreements:
The SR should at least distinguish the “numerology/TTI type” of the logical channel that triggered the SR (how this is done is FFS)

Let us assume both LCH-SR and SRG-SR are 1-to-1 mapping for simplicity. Obviously, option 1 that each LCH is configured with specific SR(s) independently is a strict way for SR transmission. Based on the SR-trigger condition in proposal 1, option 1 can meet the requirement to distinguish the “numerology/TTI type” of the logical channel. Option 2 that each SRG is configured with specific SR(s) and LCH(s) by the gNB seems to be as strict as option 1; however, it needs more consideration on the rules of SR grouping. Option 3 seems to be the simplest way for SR transmission; however, it is based on the assumption that the rule of LCG would group LCH(s) with similar numerology/TTI(s) into a logical channel group. Since we don’t see much influence from SR grouping to the triggering of SR, and the only difference in the 3 options is the configuration/re-configuration procedure of SR, we think grouping of LCH to SR is not needed, and prefer option 1 or 3.
Proposal 4: grouping of LCH to SR is not needed.
Figure 1 to 3 show the examples for option 1 to 3 respectively. There are 6 logical channels. The priority value, the mapping between LCH and Transmission Profile are all the same from Figure 1 to 3. Based on the assumption that the LCHs with similar numerology/TTI are grouped into the same logical channel group, there are 3 LCGs. Figure 1 shows to map a LCH to an SR configuration. No SR is pending at the beginning. If LCH2 detects data available and fail to transmit BSR, it trigger SR1. After a while, LCH5 detects data available and fail to transmit BSR, it trigger SR2. Once one of the SRs succeeds, the UE acquires an UL grant indicating the resource for BSR. Figure 2 shows to map a LCH to an SRG configuration. Figure 3 shows to map a LCH to an SR configuration base on LCG. Under the same scenario in Figure 1, the SR procedure run likewise in Figure 2 and 3. 
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Figure 1: map a LCH to an SR configuration
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Figure 2: map a LCH to an SRG configuration
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Figure 3: map a LCH to an SR configuration base on LCG
2.3  Relationship between LCH and SR Configuration
In this section, we discuss whether a LCH can be mapped to more than one SR configuration. If a LCH is configured with more than one SR configuration, we think that means this LCH has more SR resource to send an SR, and this increases the chances of success. However, the cost is more SR resource to be reserved, and the complexity of the multiple SR configuration of a LCH is increased, too. How does this logical channel decide which SR configuration to use? The simplest way is that the UE would make a choice depending on which SR’s resource comes first. Therefore, we do not see a big gain for a LCH configured with more than one SR configuration; however, it causes a large complexity. 
Proposal 5: a LCH mapped to more than one SR configuration is not needed.
As the same example in 2.2, we change the mapping between LCH3 and Transmission Profile to TP1 and TP2. That implies the mapping between LCH3 and SR to be SR1 and SR2. We redraw the figures to show the configuration of LCH to SR for the 3 options in 2.2. For Figure 4 which shows to map a LCH to SR configurations, if LCH3 is triggered to send SR, it will trigger SR1 or SR2 depending on which SR’s resource comes first. Figure 5 shows the SRG containing LCHs with the same SR configuration, and Figure 6 is for the SRG containing LCHs with a set of SR configurations. The SR procedure of Figure 5 and 6 run likewise in Figure 4. By contrast, the SR procedure in Figure 7 may be in a state of confusion. Because the gNB maps a LCH to SR configuration based on LCG, although only LCH3 is configured with TP1 and TP2, the LCG1 has to be configured with SR1 and SR2. One possible solution is to reconfigure LCG to create a new LCG for LCH3, and this is gNB implementation. 
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Figure 4: map a LCH to more than one SR configurations
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Figure 5: map a LCH to an SRG configuration with SRG overlapping case
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Figure 6: map a LCH to an SRG configuration without SRG non-overlapping case

[image: ]
Figure 7: map a LCH to more than one SR configurations based on LCG
3 	Conclusions
Based on the discussion, we have the following proposals:
Proposal 1: an SR triggered in the same way as in LTE for each SR configuration is a baseline.
Proposal 2: an SR cancelled in the same way as in LTE for each SR configuration is a baseline.
Proposal 3: Each SR has its own associated value of sr-ProhibitTimer, sr-ConfigIndex, and dsr-TransMax. SR_COUNTER is maintained independently for each SR configuration.
Proposal 4: grouping of LCH to SR is not needed.
Proposal 5: a LCH mapped to more than one SR configuration is not needed.
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