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1
Introduction
In this document, we summarize our views on the structure and multiplexing of the UL scheduling request channel. 
It has been agreed upon in the last meeting that a separate scheduling request channel will be used to request for UL data transmissions. We propose to keep the payload size of this scheduling channel to 2 bits, which can effectively signal five different states
· DTX, when no transmission is requested
· Four other states to signal
· buffer status: large or small amount of data  
· power headroom information: large or small power headroom available
The 5-state requesting information can be effectively used by the eNode-B to assign different bandwidth and MCS level to the UE.

With the 2 bit payload size and QPSK modulation, the scheduling request channel can reuse the UL ACK channel structures. 

The details for the scheduling request channel are presented in the following sections for:

· Short CP numerology

· Long CP numerology

2 Scheduler Request Channel Structure for Short CP
Figure 1 depicts the frame structure with 3 pilot symbols per slot. Symbols (2, 3, 4) and (9, 10, 11) are used for pilot symbols. Others are for data transmission. Within each group, Chu sequences with different shifts are used to separate users. Up to 6 users per group can be accommodated with TU channel model. For pilot signal, columns of a DFT matrix are used as group codes. That is symbols 2, 3 and 4 are multiplied with one entry of the ith column of DFT3 matrix for group i( i=1, 2, or 3), respectively. Similarly, symbol 9, 10, and 11 are transmitted as pilots. For data transmission, Walsh cover with length 4 is applied at symbol 0, 1, 5 and 6 for slot 0, and 7, 8, 12 and 13 for slot 1. With 3 pilots per slot, up to 18 users can be accommodated.
[image: image1.emf]
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Schedule Request Channel Structure for Long CP

For the long CP numerology, one TTI is composed of 2 slots, each with 6 symbols. Figure 2 depicts the frame structure with 2 pilot symbols per slot. Symbols (2, 3) and (8, 9) are used for pilot symbols. Others are for data transmission. Within each group, Chu sequences with different shifts are used to separate users. Up to 4 users per group can be accommodated with Vehicular-B channel model. Walsh cover with length 2 is used to separate groups. With 2 pilots per slot, up to 8 users can be accommodated.
[image: image2.emf]
Figure 2. UL schedule request channel structure for long CP with 2 pilot symbols in the middle of a slot
4. Summary

In this contribution, we propose some design details for the UL scheduling request channel:
· 2 bit payload size of each scheduling request channel to signal 5 states for buffer status and power head room 
· The 5-state information indicated in the UL request can be effectively used by eNode-B to assign bandwidth and MCS level to the UE
· Use the same structure as UL ACK channel to multiplex different schedule channels

· Structure with 3 LFDM data demodulation RSs in the middle of each slot for short CP

· Structure with 2 LFDM data demodulation RSs in the middle of each slot for long CP
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Figure 1. The structure with 3 pilot symbols in the middle of a slot



































































































































































































































































































































































































































































































