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1. Introduction

During 3GPP RAN1#50bis meeting, it is agreed to use the on-off key based on ACK/NACK structure for a dedicated scheduling request channel. In [1], a dynamic mechanism was proposed to provide an efficient way for transmitting scheduling requests. Overhead analysis is given in [3] assuming open loop power control. It is shown to have much lower overhead compared to the static approaches. With agreed uplink power control for PUCCH, closed loop power control can then further reduce the overhead of the dynamic approach as shown in [4]. 
This contribution provides details of the grouping scheduling request channel design with configurable SR group size where static dedicated SR scheme is a special case.
2. Uplink Scheduling Request Channel
The dynamic scheduling request procedure is described as follows –

2.1. SR group with configurable size
UE that needs to transmit synchronous SR is assigned to a SR group. Each group is then assigned a SR indicator/sequence as per the on-off key agreement and a C-RNTI. The group size is configurable by the eNB. The group may consist of a single UE and the C-RNTI is just the UE ID. Therefore, the static approach can be implemented as special case in the case that the system is lightly loaded.
2.2. SR resource allocation
For SR group with size larger than 1, the SR indicators from multiple UEs within the same group are combined naturally at the receiver to provide an approximate indication of the number of requests.
Node B allocates resources via a regular uplink resource grant using the C-RNTI reserved for each group. The amount of resources allocated (i.e. the number of resource blocks) depends on the amount of detected energy when the SR group size is larger than 1.
2.3. SR information transmission
2.3.1. SR group with single UE
When the SR group only includes one UE, the transmission of SR information is the same as regular uplink data transmission. UE monitors the uplink grant for its UE ID and subsequently sends a scheduling request on the assigned shared data channel.

2.3.2. SR group with multiple UEs
When the SR group consists of multiple UEs, UE then monitors the uplink grant for the reserved C-RNTI and subsequently sends a scheduling request on the assigned shared data channel using UE specific sequence. The format of the scheduling request is illustrated in Figure 1. When more than 1 UEs from the group transmit SR preamble and message, the preamble is orthogonal while the message part is multiplexed by spreading/scrambling. An alternative approach is that the UE sends the preamble only using the dynamically allocated resource (in PUCCH). The SR message is then sent after the eNode-B detects the preamble and allocates resource.
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Figure 1 – SR message transmission format
The contention is solved by two steps: distinct group indicator and UE specific preamble. Therefore, just one sequence per group needs to be semi-statically reserved. Overhead analysis shows that the dynamic approach has much smaller overhead compared to the static dedicated channel approach.
The size of the SR group depends on the number of orthogonal preamble sequences available per SR group as shown in Figure 1. The SR group size (1, 6, 12 and 24) and the associated SR preamble format can be configured by the eNB.
3. Conclusions

Overhead analysis of the uplink scheduling request mechanism shows that the dynamic approach has much smaller overhead compared to the static dedicated channel approach for synchronized SR transmission. The proposed dedicated SR scheme has configurable SR group size with dedicated SR scheme as special case. 
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