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1
Introduction
In this document, we discuss the need for a control channel in support of a data channel in an orthogonal uplink.
2
Discussion
2.1
Control Channel
The objective of the uplink control channel is to transmit information necessary for the Node-B to decode the corresponding data channel. The following information needs to be known at the Node-B:
· Payload size

· Modulation

· Resource (sub-carrier) mapping
2.2
Impact of Scheduler

Keeping the same principles as in R6 EUL, we consider a single uplink serving cell per UE. The serving cell allocates resources (payload, modulation, resource mapping) to the UE using a scheduling grant in the downlink. 

Let us assume that the UE always “obeys” the scheduling grant. Therefore, the UE is assumed to transmit with the same modulation/payload/resources that it was granted.

Then, the serving cell does not need to be conveyed this information using the uplink control channel.

Given that the information can be shared between different sectors within a site, non-serving sectors within the same site also need not be conveyed this information using the uplink control channel.

However, in the absence of an uplink control channel, the non-serving cells from other sites cannot easily decode the data transmission. This problem has to be resolved by other means (grant information conveyed to non-serving cells using backhaul, blind decoding, etc.). Conversely, if uplink macro-diversity is not supported for E-UTRA, there is no strict need for a data associated control channel in the uplink if the UE always “obeys” the scheduling grant.

2.3
Impact of UE Behavior
In section 2.2, we assumed that the UE would always obey the uplink scheduling grant. 
Recall that in R6 EUL, the UE has the flexibility to transmit at a different (lower) rate than granted by the serving cell. 

However, the issues in an orthogonal system are slightly different.

In an orthogonal system, if a UE does not transmit data in spite of being allocated resources by the scheduler, it does not benefit the intra-cell users, since by definition the intra-cell UEs do no interfere with each other. From this perspective, the UE should always occupy the resources indicated by the scheduling grant, provided it has enough data in its transmit buffer.

There might be reasons why a UE transmits at a different rate than granted by the scheduler.

As an example, consider a case wherein delay sensitive data appears in the UE’s buffer and needs to be transmitted with an early termination target. In this scenario, the UE could pick a smaller payload for transmission, leading to a smaller code rate using the same modulation order or a lower order modulation for the same code rate. This necessitates the use of a control channel, wherein the payload size needs to be indicated. Note that we assumed that the UE still utilizes all the granted resources (sub-carriers).

However, the benefits of such an approach have not yet been shown.
3
Summary and Conclusion
In this document, we analyzed the need for a control channel supporting data transmissions in the uplink. The need (or lack thereof) for a control channel depends upon the network architecture (uplink macro-diversity) and the UE behavior in the presence of bursty delay-sensitive traffic and/or power limited scenarios.
It has been decided that from a radio perspective, uplink macro-diversity is not supported for LTE.

Based on this decision, we propose that for the purpose of system evaluation, the UE does not transmit the data associated control channel in the uplink. The UE obeys the UL assignment (packet format, modulation, resource mapping) sent by the serving sector.
4
References

[1]
R1-051102, Considerations on Multiplexing of Control and User Data for xFDMA based E-UTRA Uplink Evaluation, Qualcomm Europe




















































PAGE  
2

