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1. Introduction
There have been many contributions on scheduling request issue in E-UTRA Uplink such as [1-4]. At the 3GPP TSG RAN WG1 Meeting #49bis, it was agreed for E-UTRA that the transmission of scheduling request in absence of uplink data would be achieved by using dedicated channel; thus CQI and scheduling request should be transmitted by separated new channel [5]. Following the decision, this contribution proposes the scheduling request channel structure in E-UTRA uplink.
2. Multiplexing Methods for Scheduling Request Channel and Other Uplink Physical Channels
2.1. Candidate Multiplexing Methods
Following three multiplexing methods can be raised as candidate for multiplexing scheduling request channel and other uplink physical channels.
· Option 1: The use of time/frequency regions exclusively assigned for the scheduling request channels
· To achieve frequency diversity, it is desirable to apply the intra-TTI frequency hopping same as for the ACK/NACK  and CQI channels
· The number of time/frequency regions per radio frame and its/their corresponding positions are semi-statically controlled according to the number of active UEs or the number of active UEs without scheduling grant, and they are informed by broadcast channel.
· Option 2: Orthogonal CDMA with both ACK/NACK  and CQI channels
· The use of CAZAC-based channel structure should be employed for the scheduling request channel in order to apply this option.
· Option 3: Non-orthogonal CDMA with non-synchronized RACH
· Although the additional radio resource may be minimized in this option, the transmission interval of scheduling request becomes equal to or larger than 10 ms.
2.2. Recommended Multiplexing Methods
Among the three options, Option 3 is expected to be inferior to Option 1 and 2 in that the reception quality of the scheduling request may be degraded and uncontrollable due to intra-cell interference from non-synchronized RACH and the transmission delay of the scheduling request may become longer (more than 10 ms). Therefore, we recommend Option 1 and 2 which achieves orthogonal multiplexing with short delay.

Both in Options 1 and 2, we can expect large frequency diversity by using the intra-TTI frequency hopping same as for the ACK/NACK and CQI channels. Since the basic multiplexing strategy can be same as in the ACK/NACK and CQI channels, we can easily? achieve the effective and flexible resource sharing between PUSCH and PUCCH including scheduling request channels.

These two options can be re-categorized into following two structures from the viewpoint of that of the scheduling channel.
· Structure 1: For the case when the scheduling request channel has a CAZAC-based structure same as for ACK/NACK  and CQI channels 
· ACK/NACK, CQI, and scheduling request channels can be orthogonally multiplexed within the same frequency region.
· Therefore, same time/frequency region can be shared by the ACK/NACK, CQI, and scheduling request channels. The number of time-frequency regions per radio frame and their corresponding position are semi-statically controlled according to the number of active UEs or the number of active UEs without scheduling grant, and they are informed by broadcast channel.
· Figure 1 shows such an example, where Figure 1(a) illustrates the case that ACK/NACK, CQI and SRs are orthogonally multiplexed when the number of time/frequency regions for PUCCH is small, and 1(b) does the case when the number of time/frequency regions for PUCCH is large.
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Figure 1 – Illustrative example of Structure 1

· Structure 2: For the case when the scheduling request channel has different structure same as for ACK/NACK  and CQI channels (thus orthogonal CDMA is not possible) 
· In this case, different time-frequency regions should be prepared for the scheduling request channels, and the ACK/NACK and CQI channels.
· Similar to structure 1, the number of time/frequency regions per radio frame and their corresponding position are semi-statically controlled according to the number of active UEs or the number of active UEs without scheduling grant, and they are informed by broadcast channel.
· Figure 2 shows an example of structure 2.
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Figure 2 – Illustrative example of Structure 2

3. Structure of Scheduling Request Channel
Similar to the discussion in ACK/NACK and CQI channels, there are two approaches to achieve orthogonal multiplexing of multiple scheduling request channels within the same time-frequency region.
· CAZAC-based structure
· Block spreading-based structure
The merit of the block spreading based structure is the capability of the transmission of larger number of bits per channel. However, considering that the required number of bits for the scheduling request will be one or a few bits, CAZAC-based structure is more appropriate than the block spreading based structure, since Structure 1-based efficient multiplexing of PUCCHs is allowed.
4. Conclusion

In order to achieve high quality and efficient transmission of the scheduling request channel, we recommend the application of the intra-TTI frequency hopping to the scheduling request channel and CAZAC-based channel structure for orthogonal multiplexing of multiple scheduling requests and other PUCCH such as ACK/NACK and CQI channels.
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