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1 Introduction

In RAN2 NR Ad Hoc#2 meeting, the 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.

Furthermore, in RAN2 #99 the following agreement was made:

Agreement:
1. One or multiple logical channel(s) are mapped to SR configuration (e.g. not LCG)
In this contribution, we discuss some further aspects on the SR in NR to reduce latency of uplink access.
2 Discussion
In LTE, and subsequently in NR, if a UE needs to send an SR for uplink access but doesn’t have PUCCH resource allocation for it, then the UE can request UL-SCH through RA. If there is a valid PUCCH resource allocation the UE sends the SR through the PUCCH resources and RA is not initiated, unless dsr-TransMax is reached, meaning that the UE and the network are out of synchrony. 
According to one of the agreements in RAN2 #99 multiple channels can be mapped to a certain SR configuration. For example, this could be the case for channels of same QoS requirements. Since an SR configuration is mapped to a channel the UE must use the resources that correspond to the SR configuration to transmit the SR. However, when more than one LCHs trigger the SR it is possible that the radio resources to transmit an SR are allocated in the same TTI. In this case, the UE should decide which LCH to transmit. The UE may prioritize the LCH to send through the PUCCH resources in different ways, e.g., based on logical channel priority, buffer size, randomly, etc. The impact of this selection is that the traffic not selected may have to experience a longer access delay before the next available PUCCH resource.

Furthermore, even though in NR it was agreed to allow multiple SR configurations, defining the PUCCH resource periodicity for different LCH priorities is still a difficult task. If PUCCH resources are too frequently allocated for a given LCH then there is wastage in the absence of traffic. In case the PUCCH resources are too infrequently allocated to a given LCH, then the LCH might experience too long access delays. Since the PUCCH allocation is statically done, independent of the arriving traffic, optimization between PUCCH resource wastage and access delay is a challenging. Furthermore, with the introduction of multiple SR configurations the amount of PUCCH resources that need to be reserved for SR access is increased. Keeping the resource periodicity small, to keep access delay low, may further increase the requirement for resources, and subsequently resource wastage.
The access delay experienced by an LCH that requests uplink access through SR could be reduced if, even though PUCCH resource allocation is assigned infrequently for the LCH (with long periodicity), the UE is allowed to send uplink requests through RA also. Allocating the PUCCH channel with a long periodicity further saves the PUCCH resources. To avoid congestion in the RA channel, RA can be used only when certain conditions are met.
Proposal 1: Allow sending uplink requests through RA in the presence of an existing PUCCH allocation for SR when certain conditions are met. 
In the case of multiple LCHs requesting uplink access through the same SR resource the UE may send one SR (prioritization of the SR is beyond the scope of this contribution) through the PUCCH resource. The rest of the LCHs can obtain uplink access through RA if certain criteria are met. Below we describe a few of those:

1) The UE compares the time interval between the arrival of traffic of a given LCH and the next available PUCCH resource for SR. If the time is greater than a predetermined time threshold then the UE sends uplink access request through RA. By doing so, the UE can decrease its access delay even when PUCCH resources for the LCH are assigned with long periodicity. 
Proposal 2a: When data of a certain LCH arrives at a UE, then the UE sends a request for uplink access through RA if the time interval between the arrival of traffic and the next available PUCCH resource for SR exceeds a time threshold. 
2) If the buffer size of the arriving LCH exceeds a buffer threshold and the time interval between the arrival of traffic of the LCH and the next available PUCCH resource for SR of this LCH exceeds a time threshold then the UE sends uplink access request through RA.
Proposal 2b: When data of a certain LCH arrives at a UE, then the UE sends a request for uplink access through RA if a) the queue size of the data exceeds a certain buffer threshold and b) the time interval between the arrival of traffic and the next available PUCCH resource for SR exceed a time threshold.
The two criteria are closely related. By setting the buffer threshold to zero they become equivalent. Criterion 2) is more general as it further incorporates the buffer threshold in the decision of using RA or not in combination with PUCCH allocation. It further allows to use RA for uplink resource request when the buffer of the LCH grows beyond a certain value, meaning that a large amount of uplink data is queued. This limits further the use of RA which can control the amount of load in the RA. Based on the discussion above, Proposal 2b is our preference.
If there is a random access collision in the uplink channel access request through RA the UE will try to send an SR through the next available PUCCH resources.
Proposal 3: If SR through RA fails then the UE transmits the SR again through the next available allocated PUCCH resources.
3 Conclusion

Based on the above we propose the following:
Proposal 1: We propose to allow sending uplink requests through RA in the presence of an existing PUCCH allocation for SR when certain conditions are met.
Proposal 2a: When data of a certain LCH arrives at a UE, then the UE sends a request for uplink access through RA if the time interval between the arrival of traffic and the next available PUCCH resource for SR exceeds a time threshold. 
Proposal 2b: When data of a certain LCH arrives at a UE, then the UE sends a request for uplink access through RA if a) the queue size of the data exceeds a certain buffer threshold and b) the time interval between the arrival of traffic and the next available PUCCH resource for SR exceed a time threshold.
(Between Proposal 2a and Proposal 2b, the latter is our preference.)
Proposal 3: If SR through RA fails then the UE transmits the SR again through the next available allocated PUCCH resources.
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