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Our preference for non-contention based scheduling requests:
· CQI channel codeword is reserved and used exclusively for non-contention based scheduling requests 

· Asynchronous RACH procedure is utilized for scheduling requests if CQI channel is not available
1 Introduction

In [1], we described the procedure for non-contention based scheduling requests. It was proposed that CQI channel codeword is reserved for the purpose of indicating scheduling requests. CQI channel is assigned only when UE exchanges data with the network. If CQI channel is not assigned, asynchronous RACH procedure is utilized.
At the moment, on a high level, there are basically two proposals for the non-contention based scheduling requests. One is the proposal from [1], where CQI channel is used to transmit reserved CQI channel codeword indicating a scheduling request. The other is a proposal for an additional dedicated resource for the sole purpose of sending scheduling requests, as proposed in [2].
2 Non-contention based scheduling requests options
Regardless whether CQI channel codeword or dedicated resource is utilized for sending non-contention based scheduling requests it is clear that these resources will be configured per need basis. Configuring these resources for all UEs in LTE_ACTIVE [3] state would consume prohibitively large (all) uplink capacity.

It is reasonable that UEs should be able to send uplink request within 10-20 ms after new data arrives in its buffer. Therefore, non-contention based scheduling resources need to be repeated at 10-20 ms intervals. Given that there could be more than 65,000 UEs in LTE_ACTIVE state, it is out of the question that all UEs have dedicated resources assigned for scheduling requests. Note that even keeping all these UEs time synchronized would be impossible. 

The procedure for the assignment of dedicated resources for scheduling request is illustrated in Figure 1. Assume that initially, UE is in LTE_IDLE [3]  or unsynchronized LTE_ACTIVE state. In either case, UE is not uplink synchronized. At this point, UE needs to utilize asynchronous RACH and send scheduling requests in the second step of the access procedure [3]. 
After successful access, it is proposed in [1] that UE is assigned UL-SCH and CQI channel and possibly other channels, not of interest for this procedure. As soon as UE gets UL-SCH assigned, it can send scheduling request in band. Considering system overhead impact, this method clearly constitutes less overhead that the method proposed in [2], where in addition to CQI channel, dedicated resource is assigned for the sole purpose of sending non-contention based scheduling requests. These resources remain configured during periods when UL-SCH is assigned to a UE, even though UE can utilize UL-SCH to send more elaborate scheduling requests. 
The delay of two schemes is identical provided that CQI channel periodicity matches the periodicity of dedicated resource from [2]. Note that CQI channel resources need to be frequent enough in order to exploit link adaptation.
If the UE and the network do not exchange data for a longer period, after idle timer expires, the network may place UE back into LTE_IDLE state or a “sleep” mode of LTE_ACTIVE [3], where UE does not send or receive data to and from the network. Idle timer value is chosen such that the likelihood of data transfer is dramatically reduced after the timer expires. For HTTP traffic, reasonable idle timer value is on the order of one to few seconds. When UE is placed into LTE_IDLE or sleep mode of LTE_ACTIVE, it is proposed in [1]  that all UL resources are de-assigned and UE can only access the system over asynchronous RACH. It is reasonable to assume that this part is not different from [2].
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Figure 1: Illustration of non-contention based scheduling requests: CQI channel codeword vs additional dedicated resource option.
2.1 Comparison Summary

Option 1: Scheduling requests sent on CQI channel
· Requests over CQI channel are sent only when UL-SCH is not assigned

· Impact on DL scheduling is negligible 

· Very little impact on DL scheduling 
· No impact on throughput if CQI channel is erased by 10% or even more. 

Option 2: Scheduling requests send on additional dedicated resource

· Unnecessary additional overhead 
· Increased UE and eNode B complexity 

3 
Conclusions 

For scheduling requests:

· During periods of UE activity while UL-SCH is not assigned, reserved CQI channel codeword is used.
· Scheduling requests are sent in-band when UL-SCH is assigned. 

· After expiration of idle timer (long period of inactivity), utilizing asynchronous RACH is most efficient.
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