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In RAN2#97bis meeting [1], following agreement was made regarding SR enhancement.
RAN2 Agreements on SR/BRS
-	The SR should at least distinguish the “numerology/TTI type” of the logical channel that triggered the SR (how this is done is FFS).   	  
In RAN2#98 meeting [2], following agreements were made.
Agreements
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.
2. 	From RAN2 point of view a single bit SR with multiple SR configuration is sufficient to distinguish the “numerology/TTI length” of the logical channel that trigger the SR.  RAN2 has not identified other use cases for which multibit SR is need with sufficient support.  
3.	RAN2 does not see the need to convey buffer status information.  
4. 	Send LS to RAN1 to indicate to RAN1 that RAN2 doesn’t see the need to support multi-bit SR. 
In RAN2#NR adhoc [3], following agreements were made
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.  

In this document, we discuss on how SR carries the information of LCH that triggered the SR and how the multiple triggered SRs can be handled.
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Number of SR configurations
In RAN2#98 meeting [2], it was agreed that number of LCGs is eight in NR. A UL grant is handled by LCP in the same way whether it is received in response to SR or BSR. For BSR, the LCHs are grouped into one of the eight LCGs. The SR is triggered by the LCH belonging to one of these eight groups. Also, more than eight SR resource configurations per UE may not be spectrally efficient. A LCH which does not belong to a LCG does not need to use the SR configuration. However, depending on the services in use, a UE may not need all supported SR configurations so a network may configure one or more than one SR configurations to a UE.
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Mapping of SR configurations
It was agreed in RAN2#ad hoc meeting [xx] that a logical channel is mapped to zero or one SR configuration. However, it is FFS if a LCH can be mapped to more than one SR configuration. When network receives the SR in this configuration, it knows the logical channel which triggered this SR and so is the numerology/TTI and priority of the logical channel. Since it is not efficient to have a one to one mapping of LCH and SR configurations, grouping of logical channel is required. 
Note that more than one LCHs allowed to use same numerology/TTI length can be mapped to use same SR configurations but their priority may not be same and network would not be able to identify the priority when it receives the SR. For this purpose, network may map a group of logical channel which have either same priority or use same TTI/numerology to a SR configuration. For LCG in LTE baseline BSR, grouping of LCHs is based on the QoS requirement of the services being served by the LCHs. The grouping of LCHs for mapping to SR configuration can also be same as LCG or different. However, we see no new logical channel group identification needs to be defined for this purpose.
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If a logical channel has already been mapped to a SR configuration, we see no motivation for mapping the same logical channel to a different SR configuration additionally. This will diminish the benefit of the multiple SR configuration as the group of LCHs one of which triggers the SR becomes larger. Also this may require additional resource usage.
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Remapping SR configurations
In LTE, when SR is configured by dedicated RRC signaling, a set of parameters, PUCCH resource, periodicity and limit on a number of SR transmission, are set up and the configuration is common for all LCHs. In NR, each SR configuration needs to be mapped to additional information which identifies which LCH is allowed to use this SR configuration. There can be multiple options for configuring for SR configuration as described in option#1 and option#2 below.
Option#1: Using LCH ID.
LCH ID is mapped to a SR configuration by configuring a set of parameters such as SR resource index, SR periodicity, Maximum SR transmission limit for a LCH ID or a group of LCH IDs. This is configured by the network using dedicated RRC signaling. For example,
SR configuration = {
         List of LCHs (could be same as LCG)
         SR resource index
         SR periodicity
         SR transmission limit
}
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Option#2: Using SR configuration index.
SR configuration mapping index can also be introduced in NR. SR configuration index indicates a set of parameters such as SR resource index, SR periodicity, Maximum SR transmission limit. This is configured by the network using dedicated RRC signaling. When a SR is triggered by a LCH, its SR configuration index determines which SR configuration to use.
Table 2 mapping of SR configuration index to a set of parameters
	SR configuration index
	SR PUCCH resource index 
	SR periodicity index
	SR transmission limit

	j
	l
	m
	n

	…
	…
	…
	…



A LCH is mapped to a SR configuration by mapping it to a SR configuration index. This can be configured by network using dedicated RRC signaling or L2 signaling.
Table 1 mapping LCH ID to SR configuration index.
	LCH ID
	SR configuration index 

	i
	j

	…
	…



In our understanding, both option#1 and option#2 have same result. But with option#2, logical channels can be mapped or remapped to SR configurations with reduced signaling overhead. Also, SR configuration can be mapped during logical channel setup.
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Multiple triggered SRs
Since a UE can support multiple SR configurations, there are different SR PUCCH resources configured at different periodicity. It is possible that some resources may be overlapped in time as shown in figure 2. It is also possible that multiple SRs are triggered at the UE. For example, an SR can be triggered due to regular BSR triggered by a low priority LCH and another SR can be triggered due to regular BSR triggered by a  high priority LCH. In such scenario where a UE may have opportunity to transmit multiple SRs, it is sufficient that a UE sends only one SR at a time because UE can report the buffer status of all LCHs in the UL grant. The SR triggered by the high priority LCH can be transmitted first and the SR triggered by the lower priority LCH can be delayed to the next SR opportunity in case it is not cancelled for SR diversity. UE has higher chance to receive UL grant in response to the SR triggered by high priority LCH than in response to the SR triggered by low priority LCH.
When a UE has multiple SRs to transmit and their resources are not overlapped in time domain, the UE can transmit the SRs in their corresponding resources until the SRs are cancelled.  
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Figure 2 an example of resource conflict between multiple SRs
Summary 
Based on the above discussion, we have following observations:
Observation 1 Network can configure a set of parameters such as SR periodicity, Maximum SR transmission limit, and SR PUCCH resource for a LCH ID or a group of LCH IDs.
Observation 2 Use of SR configuration index is beneficial for mapping and remapping of LCHs to SR configurations.
Observation 3 When multiple SRs are triggered and their resources are overlapped in time domain, UE can choose to transmit the SR triggered by the higher priority LCH as the buffer status of all the LCHs can be reported in the received UL grant before the SR triggered by the lower priority LCH.
Based on the observations and discussion, we propose:
[bookmark: _GoBack]Proposal 1.	The number of SR configurations provided to the UE is configurable by the network.
Proposal 2.	The maximum number of SR configurations per UE is eight.
Proposal 3.	It is up to network to group the LCHs for mapping them to the SR configurations.
Proposal 4.	A Logical channel is not mapped to more than one SR configurations.
Proposal 5.	An index is used to map or remap the logical channel into a set of SR parameters (i.e. an SR configuration index).
Proposal 6.	When multiple SRs are triggered, all SRs with non-overlapping resources in the time domain are transmitted unless cancelled.
Proposal 7.	When multiple SRs are triggered and their resources are overlapped in time domain, the SR triggered by the higher priority LCH is transmitted.
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