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Summary
Our preferences for scheduling request mechanism are as follows:
· Scheduling requests are sent in-band if PUSCH is available
· One codeword from CQI is reserved and used exclusively for scheduling requests if PUSCH is not available
· Asynchronous RACH procedure is used for scheduling requests if neither PUCCH nor PUSCH are available
1 Introduction

In [1][2], we described the procedure for non-contention based scheduling requests. It was proposed that one CQI codeword is reserved for the purpose of indicating scheduling requests. CQI reporting is enabled only when UEs actively exchange data with the network. If PUCCH is not assigned, asynchronous RACH procedure is used.
In this document we briefly repeat the proposed scheduling request mechanism and address the concerned expressed in [4] with respect to maximum number of supportable UEs. 
2 Scheduling request mechanism using CQI
The procedure for the assignment of dedicated resources for scheduling request is illustrated in Figure 1. Assume that initially, the UE is in LTE_IDLE [5]  or unsynchronized LTE_ACTIVE state. In either case, UE is not uplink synchronized. At this point, UE needs to use asynchronous RACH and send the scheduling request in the second step of the access procedure [5]. 
After successful access, it is proposed in [1] that UE is assigned PUSCH and PUCCH and possibly other channels, not of interest for this procedure. When the UE has PUSCH available, it can send scheduling request in band. Note that PUCCH resources (CQI) need to be frequent enough in order to exploit link adaptation.
If the UE and the network do not exchange data for a long period, after idle timer expires, the network may place UE back into LTE_IDLE state or a “sleep” mode of LTE_ACTIVE [5], 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.
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Figure 1: Illustration of non-contention based scheduling requests: CQICH codeword vs additional dedicated resource option.

It is stated in [4] that the maximum number of UE that could be supported in 5 MHz is 60. While this is true for certain configurations, the maximum number of UEs that can be accommodated depends on the capacity of PUCCH and the configured periodicity. 
Depending on the application, it is reasonable to assume that CQI would be transmitted every 5-20 ms. 
Also, as we show in [6], one can support up to 6 CQIs per RB. With this assumptions, Table 1 summarizes the maximum number of UEs that could be supported. 
Table 1: Maximum number of supported UEs (overhead computed for 5 MHz system)
	
	1 RB (UL overhead 4%)
	 2 RBs (UL overhead 8%)
	3 RBs (UL overhead 12%)
	4 RB (UL overhead 16%)
	5 RBs (UL overhead 20%)

	CQI transmitted every 5 ms
	30
	60
	90
	120
	150

	CQI transmitted every 10 ms
	60
	120
	180
	240
	300

	CQI transmitted every 20 ms
	120
	240
	360
	480
	600


2.1 Comparison with [3]
Scheduling requests sent on PUCCH

· Requests are sent only when PUSCH is not assigned

· Impact on DL scheduling is negligible
Scheduling requests sent on additional dedicated resources
· Unnecessary additional overhead 
· Increased UE and eNode B complexity 

3
Conclusions 

For scheduling requests, we propose to adopt the following principles:
· During periods of UE activity while PUSCH is not assigned, a reserved CQI codeword is used
· Scheduling requests are sent in-band when PUSCH is assigned. 

· After expiration of idle timer (long period of inactivity), dedicated resources de-assigned from the UE

· Asynchronous RACH procedure used by UE for uplink scheduling requests
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