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1 Introduction

In last RAN2 meeting, issues related to the granularity of SR configuration was discussed and the following agreements were achieved [1]:

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.  

During the online discussion, UE behaviour with none SR configuration was discussed but without conclusion. In this contribution, we will discuss about this in detail and provide our proposals.
2 Discussion
2.1 Legacy UE behaviour
In LTE, one UE can be associated with one SR configuration, which indicates the PUCCH resources, transmission periodicity, SR subframe offset and the maximum SR transmission counter for the SR transmission. If there is no dedicated SR configuration, then upon SR triggering and pending, RACH is initiated to request uplink resource and all pending SRs are cancelled. 

Observation 1: In LTE, a UE is associated with one SR configuration with all LCHs utilizing the same one.

Observation 2: If there is none SR configuration for a UE, RACH is initiated to request uplink resource upon SR triggering. 

In Rel-8 LTE, if a LCH has not been assigned to any LCG, then the logical channel will never trigger a BSR, and thus of course will never trigger an SR. In addition, the BS information of this LCH cannot be included in the reported BSR since it does not belong to any LCG. 
Observation 3: In LTE, if one LCH is not assigned to any LCG, SR will not be triggered by this LCH. 
In Rel-12 LTE, logicalChannelSR-ProhibitTimer was introduced to delay SR triggering for logical channels which have been configured for SR delay. The logicalChannelSR-ProhibitTimer is configured per MAC entity while only applies to the LCHs with logicalChannelSR-Prohibit enabled. However this can only prohibit SR triggering for some certain time while can not prohibit BS information of the LCH to be included in BSR. 
In NR, it was already agreed to reuse the concept of logicalChannelSR-ProhibitTimer and the value is allowed to be set to infinity. The motivation to allow the timer to be set as infinite is to prohibit some LCHs from triggering SR. There is a case that these LCHs have been assigned to one LCG which means the gNB wants to know the BS information of these LCHs. However, if this timer is configured per MAC entity, then it is not quite reasonable to set the value to infinite since all LCHs share the same timer. 
Observation 4: In NR, there is a motivation to prohibit some LCHs from triggering SR. 
2.2 UE behaviour in NR
In NR, we already agreed to introduce multiple SR configurations to indicate which numerology/TTI length the UE is requesting to transmit on. In addition, it was agreed that each LCH can be associated with none or one SR configuration. As the granularity of SR configuration is per LCH instead of per UE now, UE behaviour with none SR configuration of a LCH should be discussed in detail.

Case 1: A LCH belongs to none LCG without associated SR configuration

As mentioned in the previous section, considering LCG grouping, similar principle can be adopted as in LTE, i.e., one LCH is allowed to be assigned to none LCG. If one LCH does not belong to any LCG, then neither BSR nor SR will be triggered by this LCH no matter whether this LCH has assocaited SR configuration or not. Therefore it is proposed in RAN2 to confirm that:
Proposal 1: In NR, it is allowed to configure one LCH with none LCG.

Proposal 2: If one LCH does not belong to any LCG, then this LCH will not trigger SR no matter it has associated SR configuration or not. 

Case 2: A LCH belongs to one LCG without associated SR configuration

Another case is that one LCH belongs to one of the LCGs but is not associated with any SR configuration. In this case, when BSR is triggered by this LCH due to new or higher priority data arrival, what the UE should behave? There are several options to be considered as shown below.

Option 1: SR is triggered and pending 

For this option, SR is triggered and remains pending, however what is different from LTE is that UE does not initiate RACH to request uplink resource. Since other LCHs still have associated SR configuration, BSR and corresponding SR is probably triggered later, which means BS information of this certain LCH is able to be carried via BSR triggered by other LCHs. The SR will not be cancelled until BS information of this LCH is reported or all pending data of this LCH is accommodated. 
Option 2: SR is not triggered

For this option, if one LCH has no associated SR configuration, then SR will not be triggered by this LCH, but BS information of this LCH is allowed to be included in the reported BSR. Actually this makes sense since the motivation of none SR configuration from the gNB’s perspective is that PUCCH resource is precious and some low priority LCHs are not expected to be configured with dedicated PUCCH resource, so that gNB does not expect to receive SR from these LCHs. This is also quite simple and may lead to low specification impact.
Option 3: SR is triggered and transmitted utilizing one SR configuration
For this option, SR is triggered and transmitted. Since this LCH has none associated SR configuration, SR can only be transmitted via other SR configurations. If there are more than one associated SR configurations for other LCHs, which one to utilize is the next issue. Some options to be taken into consideration are listed as below:
· UE selects the SR configuration associated to the LCH with the same priority as this LCH
· UE selects the SR configuration associated to the LCH with the highest/lowest priority 
· UE selects the SR configuration the corresponding SR resource of which comes first
· UE selects the SR configuration the corresponding SR resource of which is the most densest/sparse
· gNB configures one default SR configuration for LCHs associated with none SR configuration to transmit SR

· UE selects the SR configuration randomly based on UE implementation 
Option 4: Once SR is triggered, UE initiates RACH and cancel the pending SR
For this option, similar as LTE, RACH is initiated to request uplink resource. The difference from LTE is that in LTE, one UE only has one dedicated PRACH configuration while in NR due to the introduction of different services and trigger events, some prioritization in RACH may be performed, which is under ongoing discussion. Therefore, if multiple PRACH configurations are agreed, then for a LCH with none SR configuration, RACH is initiated utilizing its associated PRACH configuration to request uplink resource, if SR is triggered by this LCH. 
Table1. Comparison among these options
	
	Option 1
	Option 2
	Option 3
	Option 4

	Spec impact
	Medium 
	Low
	High
	Low 

	Complexity on UE behaviour 
	Low 
	Low
	Medium 
	High


Comparison among these options are shown as above. Based on the above analysis, it seems not reasonable to initiate RACH as there are available SR transmission opportunities. Moreover, if multiple LCHs are associated with none SR configuration and option 4 is adopted, unnecessary RACH procedures may be performed and results in additional conflicts as well as complexity on UE behaviour. This seems not the motivation of the gNB to configure some LCHs with none SR configuraiton, since these LCHs are mostly with low priority. Therefore, option 4 is not recommended. Compared among the other four options, we think option 2 is the simplest solution and seems to have no obvious impact on specification. Therefore, we propose RAN2 to adopt this solution. 

Proposal 3: SR is not triggered by a LCH, if this LCH is not associated with any SR configuration.  
However, having associated SR configuration does not necessarily also means having valid PUCCH resource. For example, when SR transmission reaching the maximum transmission time, PUCCH resource will be released but the corresponding SR configuration may still be valid. In such a case, SR is triggered but since there is no valid PUCCH resource to request uplink resource, the only way is to initiate RACH once SR is triggered and pending. 
Proposal 4: If an SR configuration of a triggered and pending SR does not have valid PUCCH resources allocated for SR, RACH shall be initiated to request uplink resource.  
In LTE it is possible to configure a UE with not any SR configuration. However, in NR things are different since multiple SR configurations are introduced and are no more UE specific as in LTE; thus, we think that a UE may be associated with at least one SR configuration. Then, based on our proposals, the UE can either request UL resources by either SR and RACH, whether for the LCHs with/without associated SR configurations.
As already mentioned in option 4, RACH prioritization is still under discussion. Therefore, if multiple PRACH configurations are willing to be introduced, RACH is initiated utilizing the PRACH configuration associated with the LCH triggering the SR.  
Proposal 5: If multiple PRACH configurations are agreed, RACH is initiated utilizing the PRACH configuration associated with the LCH triggering the SR. 
3 Conclusion

In this contribution, we present our view on the UE behaviour with none SR configuration and have the following observations and proposals
Observation 1: In LTE, a UE is associated with one SR configuration with all LCHs utilizing the same one.

Observation 2: If there is none SR configuration for a UE, RACH is initiated to request uplink resource upon SR triggering.

Observation 3: In LTE, if one LCH is not assigned to any LCG, SR will not be triggered by this LCH.
Observation 4: In NR, there is a motivation to prohibit some LCHs from triggering SR. 
Proposal 1: In NR, it is allowed to configure one LCH with none LCG.

Proposal 2: If one LCH does not belong to any LCG, then this LCH will not trigger SR no matter it has associated SR configuration or not. 

Proposal 3: SR is not triggered by a LCH, if this LCH is not associated with any SR configuration. 
Proposal 4: If an SR configuration of a triggered and pending SR does not have valid PUCCH resources allocated for SR, RACH shall be initiated to request uplink resource. 
Proposal 5: If multiple PRACH configurations are agreed, RACH is initiated utilizing the PRACH configuration associated with the LCH triggering the SR.
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